Herpesviry
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. chronicka intestinalni kryptosporidiéza

. chronicka intestinalni isosporéza

. extrapulmonalni kryptokokova infekce

. diseminovana nebo extrapulmonalni histoplazmdéza

. diseminovana kokcidioidomykéza

. tuberkuléza

. diseminovana nebo extrapulmonalni atypicka mykobakterioza
. Kaposiho sarkom

. maligni lymfomy (Burkitttv, imunoblasticky a primarnicere
. invazivni karcinom délozniho hrdla
. HIV encefalopatie

. wasting syndrom

ProC herpesviry (DNA) viry?

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)
progresivni multifokalni leukoencefalopatie

recidivujici salmonelova bakteriémie

recidivujici pneumonie v prabéhu 1 roku
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DNA viry

Herpesviridae — o HsV,vzv

\ B CMV, HHV—GA’
HHV-6B a 7
Y EBV, HHVS
Adenoviruses (group A-F)

Adenoviridae

ds DNA

Polyomaviridae —— BKYV, JCV, WUV, KIV, SV40...
Papillomaviridae ——Papillomaviry

Poxviridae — Variolla virus, vaccinia,
molluscum contagiosum

Hepadna —— HBV

9 =z Parvoviridae— Parvovirus B19, lidsky bocavirus (HBoV)
Anelloviridae — TTV, TTMV, TTMDV

Herpesviry
* jsou ds DNA obalené
viry
* genom ma 125-240 kb

. i kapsida
* kapsida ma
ikosahedralni strukturu DNA
* prumeér kapsidy je
pfiblizn& 100 nm tegument

glykoproteiny
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Latence s moznosti reaktivace

Pfenos — pomoci télnich tekutin, ve kterych jsou herpesviry pfitomny:

sliny, mog, ale také mateiské mléko, krev,...
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Patologické pusobeni HSV a VZV

HSV — herpes simplex, benigni crbl. ataxie,
gingivostomatitis, faryngotonsititis,
encefalitis, pneumonie, hepatitis

VZV - plané neStovice, herpes zoster,
pneumonie, encefalitis, hepatitis

— po BMT v pfipadé preventivniho
podavani acykloviru méné Easto;
bez néj v 80% reaktivace HSV

R 25 " Plané nestovice

HSV encefalitis

Incidence : 1990-2001: 2,2/1 000 000 obyvatel
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Protilatkova odpovéd’ na virovou infekci
a detekce viru v CSF
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HSV v riznych vzorcich

Maximal HSV load in patients in 1 ml
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1,00E+10

1,00E+09
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BAL

8 LRT aspirates

sesnese

‘\ p<.00001

Mann-Whithey test

8 Whole blood

254 pozitivnich pacientd v DCD  PIna krev 69 pacientu

HSV ve vzorcich a pacientech

+ 928 pacientl mélo vzorky piné

krve i DCD vySetfené

Plna Plna

krev + krev -
DCD + |42 150
DCD - 9 727

51 877

192

739

928

X2 test p <0.00001

Maximal HSV load in 1 ml

1,00E+11
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1,00E+00

1,00E-01

440000000000000

Median
3.0x103

Mann Whitney test p < 0.00001
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HSV u kriticky nemocnych
pacientl

Primarna diagnéza u HSV pozitivnich pacientd z KARIM (n=265)

Zempieli pacienti v
ruznych kategoriich

= COVID pneumonia 33%
® Immunosupresive patient 33%
» Lung transplant recipient 50%
m Malignant disease 38%
= Chest surgery 28%
= Surgery - other than chest 16%
= Sepsis 34%
= Respiratory infection 44%
® Pneumonia 14%
w HSV encephalitis 0%
= Trauma 38%

Other 60%

HSV u kriticky nemocnych
pacientu - RTG

HSV COVID-19

=
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HSV u kriticky nemocnych
pacientl‘.’l — bronchoskopicky obraz

Nékdy
herpetiformni
vezikuly

Casto krehka,
zdrurela sliznice
s tendenci ke
krvaceni

fijen 23



March 1979
Cytomegalovirus The Troll of

Transplantation

Henry H. Balfour Jr, MD
Arch Intern Med. 1979;139(3):279-280. doi:10.1001/archinte.1979.03630400011006

Patologické pusobeni CMV

U imunokompetentnich U imunokompromitovanych

asymptomatické u 95% déti predevsim o
o trombocytopénie, pneumonitis,
mononukleosis like sy.

o > hepatitis, encefalitis, retinitis,
v pfipadé graviditity colitis, esofagltls pankreatitis,
teratogenni uginky

evolnost, zvraceni,
asociace s malignimi gliomy, i
nadory prsu W ,,
mozna asociace s # , .
Alzheimerovou cl*rro ou

P
,,S0vi 0C1* ‘
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Jaka je séroprevalence CMV ?

° 60-90% zdravé populace dospélych http:/ /www.tulane.cdu/~dmsander/garryfavweb.hml
* narusta s vékem, klesa v ekonomicky vyspélych zemich

100
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Percent CMV IgG Seropositive
2 8 8 8 8 2 B

—p— MMiican American

— =~ — Non-Hispanic Whik

10-14 1519 20-24 25-29 30-34 35-39 4044
Age (years) Cannon JCV 2009

bn3.gstatic.comii j Dm70AdNL; 9QF7gLtHzgg

Jaka je incidence CMV primoinfekce ?

CMV Force of Infection by Race/Ethnicity, SES, and Region

CMV infections per 100 susceptibles per year
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Jak CMV manipuluje s imunitou?

HUMORAL IMMUNITY NK buriky CELLULAR IMMUNITY Inhibice funkce NK bb

Inhibice komplementového % (gpUL18, gpUL142-homolog
systému (?) 2 %P dJ N MHC-I, pp65, gpUL141,
Extracellular microbe gpUL16, miR-UL112, UL40)

(e.g.. bacteria) Intracellular microbe

(e.g.. viruses)

B lymphocytes Antigen-presenting
cell

W E - | —
Secreted ys % Processed and
antibody Teell ¢ a presented antigen

recepior

Inhibice protilatek

ogz&’ﬁ
homolog FcR T
(9p34, gpé8) Neutralizatio \r l 3-0 = i

Snizeni tvorby INF
oyoundE1-P72, IE86, pp6s)

and activation

of efector colis _ (A Virova homologa

< cytokinti a chemokinii
(cmvIL-10, vCXCL-1,

n pUL147,
l - pUL128-131)
ead.a’
ky Killing of

& intectedcel  INhibice apoptozy
@ o ~ (VICA, vMIA)
@
(-]

(macrophag

ges,
Lysis (complement) cytotoxic T cells)

9

Destruction of
phagocytosed microbes

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

Inhibice exprese a funkce MHC-l a Il
(gpUS2, gpUS3, gpUS6, gpUS8, gpUsS10,
gpUS11, gp34, gp40,9p48, pp65)

CMV manipuluje s imunitou
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PFijemci tx. ledvin Cell type Emery V J Clin Pathol 2001;54:84-88

:> Pfimé a nepfimé efekty infekce

napf. sniZzeni desti¢ek u aktivni CMV infekce
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Neni jen jedno CMV - genotypy

Membrane

Cytoplasm

Tania Crough, and Rajiv Khanna Clin. Microbiol. Rev.
2009;22:76-98

NejCastéji podle povrchovych
proteinu — gB, gH, gO, gN...

CMV genotypy (gB1-4/gH1,2)

.single” infekce
Children

: = Single
- - genotype
- infection
130 = Mixed .
o 120 genotype No. of children 120
£ 110 infection
D 100
"s 20
o 8
u— 70
92 &
@ 80
40 28
g : \ \ i
20 1 ‘ )
2 % - W © =
o ~
Adults aB1/gH1 gB1/gH2 aB2igH1 gB2/gH2 aB3/gH1 aB3/gH2 gB4/gH1 gB4/gH2
- = Single
- IHBT genotype
130 infection
- = Mixed
120
1o cenotype No. of adults 296
oo infection
@0 B
80

33

32
P 2L
29
19 l I . l - ~
d d
gB1/gH1 aBl/gH2

gB2igH1 gB2/gH2 gB3/gH1 gB3igH2

gB4/gH1 aB4igH2
Most frequently detected genotypes in “single strain” infection were gB1gH2 (detected in 390 samples from 32
children (26.7%) and 86 adults (28.4%) and gB1gH1 (detected in 296 samples from 28 children and 57 adults).

Hubacek et al. EBMT 2015 P581
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CcCMV genotypy smiseng infekce

Children Aduits
@ = Singe =Single
9‘ = genotype ﬂJHBI gengatype
- S infection infection
= Mxed ) = Mixed
genotype No. of children 33 genotype
infection infection

No. of adults 119

RS

uAdults = Children

> >

Number of patients

i
owm
9B1.2/gH1 -
aB1.2/gH2 r
aB1.2/gH1.2 -
9B1,2.3/gH1.2 r
gB1.2.4/0H1.2 F
gB1.3/gH1 r
GE1.3/gHZ '
oo | G—
SB1A/gH2 F
as2roH1.2 [
gezaign |0
ezaigrz I
gBAlgH1 2 F

st 2 |f—
v

9B1.2,4/gH1 F
i |
'

I
aB3,4/gH2 F
9BLA/gH1.2 F

0812410012 |

aB1amgH1.2
ge23.4r0H1.2 [P

Most frequently detected strains in “mixed strains” infections were gB1gH1gH2 (in 45 samples from 19 adults and 5
children) and gB1gB3gH1gH2 (in 44 samples from 15 adults and 4 children).

Hubacek et al. EBMT 2015 P581

Priznaky a nasledky cCMV

Infgkce placenty
Asymptomatické
90% déti s cCMV

Symptomaticke. ..

15



Teratogenni ucinky CMV

» U primoinfekce v téhotenstvi

» Souc¢ast TORCH (Toxoplasmosis, O —
Other infections, Rubella, CMV, HSV-2

* Poskozeni mozku, hepatopatie, poruchy
krevniho obrazu

» Pfi¢ina sensoneuralni ztraty sluchu u

pfiblizné 30-50% klinicky symptomatickych

déti a 8-12% asymptomatickych déti.

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

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

Mozkové kalcifikace/ kavity

Pred¢asny porod

-«

ijen '23
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Pfiznaky a nasledky cCMV

Dle CDC

Priznaky kongenitalni CMV infekce
pFi narozeni

Pred€asny porod
Hepatopatie

Plicni priznaky
Splenomegalie

IUGR

Neurologické zachvaty

Trvalé zdravotni problémy spojené
s kongenitalni CMV infekci

Senzoneuralni ztrata sluchu
Ztrata zraku

Mentalni postizeni

Mikrocefalie

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

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

Pfiznaky a nasledky cCMV

Transient Qutcomes

e Hepatomegaly e Pneumonitis
e Splenomegaly e Fetal growth retardation
¢ Jaundice e Seizures

e Petechia and purpura

Permanent Outcomes

Mozkové kalcifikace

Microcephaly
Vision loss
Hearing loss
Mental retardation
Motor disabilities
Seizures

Death

11/8/e436/F3.large.jpg
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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%.

SN ;

259 PN - A

e 9 o

o

2

>90%
80%-90% ) <0.3%
70%-80% () 0.3%-0.5%
%5709
[T 60%-70% 5 596-1.1% ‘

[ 1 50%-60%

[ 40%-500% O 1-1%-1.5%

[ | Nodata QO >1.5%

Manickl al. Clin Microbiol Rev. 2013

http:/jcmr.asm.org/content/26/1/86/F7.large.jpg

Jaké je povédomi o cCMV a vyskyt
nasledki?

US Children Born with or Developing Long-Term
Medical Conditions each year

Scource: hrep://www.cdc.gov
HIV/AIDS
Down Syndrome
Fetal Alcohol Syndrome (FAS)

Spina Bifida ‘ : |

Cytomegalovirus (CMV) |
0 1000 2000 3000 4000 5000 6000
Annual Number of Cases

Womens's Awareness of Conditions Affecting Children

Source: http://wwew.cdc.gov
HIV/AIDS
Down Syndrome
Fetal Alcohol Syndrome (FAS)
Spina Bifida
Cytomegalovirus (CMV) IEEETEN
0% 20% 40% 60% 80%

Percentage of Women who have heard of these diseases

STOP CMV

-«
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Pacient po alogenni HSCT

Divka, pfi HSCT 16,5 roku
transplantovana pro AML M2 (AML1/ETO+) v 2.CR
MMUD - 7/10
PFiprava: Busulphan, Cyclofosfamid, Melphalan, ATG
Stép: Periferni kmenové buriky
CD34+: 11,12 x 108 /kg; CD3+: 302,1 x 10°/kg; NC: 12,09x108 /kg
GvHD profylaxe: MTX a CsA
CMV status donor/recipient: D-/R+

Non-CMV komplikace:
D+16 hemorhagicka cystitis —hyperhydratace
D+61 —GvHD grade Il (kdze a GIT)

terapie : kortikoidy 1 mg/kg
D+377 — Herpes zoster - [é¢ba acyclovir

D+440 — Laserova koagulace retinalniho krvaceni. (neprokazana, ale suspektni
aktivni CMV retinitis)

Pacient po alogenni HSCT

D+ 29 — prvni [éEba CMV reaktivace

[  Hyperimmunni
] globulin
H:‘::*:Hj | ey
[ Fcv
Jveev
v Ccbv
w 6
)
8 5 1
o
8 4
2 3 — - = —
N
o 2 4
©
c
Nob) 1 -
>
o
£ o A
()]
S w x x b e e e e e
0 100 200 300 400 500 600
Dny po HSCT
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Pacient po alogenni HSCT

D+230 — B&hem lécby foscarnetem,
se objevuje diplopie, bolest
hlavy, zvraceni a spavost.

V CSF detekujeme CMV
(pFiblizné 2 600 000 kopii / ml) @
také pozorujeme vzestup
virové naloze v periferni

@

Vysledky potvrzuji
encephalitis.

1 — retinalni fibrotizace

VysSetieni oCi pak bilateralni  2-intraretinaini krvaceni

3- epiretinalni pseudomembrana

chorioretinitidu.

Pacient po alogenni HSCT

Hyperimunni

[} = globulin
H:h ;hFj ; (Preventivni 16¢ba pro Il Gcv
=3 [ oeni nélez) O Fcv
O
v

\ VGCV
cbv
LU 6 -
)
S 5
o
8 4
q>) 3 — — I —
N
L) 2
*@©
c
“© 1 4
>
o
3 o 4
o4 Enct.apha'li |sI
3 ND : . chorioreti ;us . Y . |
0 100 200 300 400 500 600
Dny po HSCT
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Ganciklovirova rezistence

Log virové naloze ve 100 000 GE

i ﬁ [
GCV
-:‘:I = = FCV

wwy O veev

6 - * .‘%._‘%:%:x, V cov

Cmlbk uLss 00 200 300 400 500 600
Materiél Dny po HSCT
Den Mutace A594V | MutaceL595S
146 Krev WT+mutace WT+mutace Nedélano M oi n ost d ete kce
209 Krev WT Mutace Nedélano = e
231 Krev WT Mutace Nedélano reZIStentnl mUtanty
234 CSF WT+mutace Mutace Nedélano je u d I ou h od (o] be
238 Krev Nedélano Nedélano Mutace 7 v ” = o
247 Krev Nedélano Nedélano Mutace IecenyCh paCIentu
248 Krev WT-+mutace Mutace Nedélano ve I ko u Vyh od Ou.
276 Plazma WT Mutace Nedélano
Pocty lymfocytu
Encephalitis/
2,5 7 chorioretinitis

Absolutni poéty
lymfocyta *10° /L

100 200 300 400 500 600

l—o—Absolute No of lymphocytes —s— Absolute No. of CD4 —s— Absolute No. of CD8 —s— Absolute No. of NK cells l

Dny po HSCT

| kratkodoba terapie kortikoidy vede ke snizeni poctu

lymfocytd nutnych pro kontrolu infekce.
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1 — retinalni fibrotizace

é. Na

Vysledek

In

éf norma
i, GVHD, ¢i dalSich

onemocneni

obou ocich je omezeno

periferni vidéni.
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Pacient po alogenni HSCT
» Pacientka nema znamky

loz

vyvojem

infekce (gB1,gH1,2, gB2,

gH1,2 and gB1,3gH1,2)

Vysoka virova na
koreluje s
rezistence
(Mann-Whitney p<0.0001)
gB1gH1 - 5 pac.

gB3gH1 -4 pac.

gB1gH2 - 4 pac.

gB4gH2 - 2 pac.

gB2gH1 - 1 pac.

gB2gH2 - 1 pac.

a smiSené in

75% pacientl s rezistenci
zemreli.

Pouze jeden zemrel na
prokazanou CMV
pneumonii.
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Clinical Infectious Diseases
INVITED ARTICLE
IMMUNOCOMPROMISED HOSTS: David R. Snydman, Section Editor

Infectious Diseases Society of America mv medicine ossociaon e

Definitions of Cytomegalovirus Infection and Disease
in Transplant Patients for Use in Clinical Trials
Per Liungman,' Michael Boeckh,** Hans H. Hirsch,® Filip Josephson,’ Jens Lundgren,’ Garrett Nlchols. Andreas Pikis,’ Raymund R. R ble,"
Veronica Miller," and Paul D. Griffiths™; for the Disease Definitions Working Group of the Cy g Drug Develop Forum”

Table 1. Cy galovirus Disease Categories and Required Quality of

Evidence

Disease Proven Probable Possible

Pneumonia Yes Yes Yes

Gastrointestinal disease Yes Yes Yes

Hepatitis Yes No No

Retinitis Yes No No

Encephalitis/ventriculitis Yes Yes No

Nephritis Yes No No

Cystitis Yes No No

Myocarditis Yes No No

Pancreatitis Yes No No

Other end-organ diseases Yes No No

Syndrome No Yes No

UK require clinical sympt and/or signs.

CID 2017:64 (1 January) ¢ IMMUNOCOMPROMISED HOSTS

Definice

Clinical infectious .’Laes 13 lDSA Table 1. Risk Factors for Cytomegalovirus Resistance in Hematopoietic
St mesmnas B cell Transplant Recipients™®

IMMUNOCOMPROMISED HOSTS: Dawid . Snydman, Section Editor

Definitions of Resistant and Refractory Cytomegalovirus Risk Factor
Infection and Disease in Transplant Recipients for Use in

Clinical Trials Host factors
Chenay Prolonged antiviral CMV drug exposure (>3 mo)
pod Iulllll'

Camille Kotton.". -h-sl-‘p— hln-{l-m 'Peter Lischin" Fili Jmp-n"n-wul o, 081 Umet, "
Sl i s eterLischikn” Fllp Doegl Previous antiviral CMV drug exposure

Recurrent CMV infection
Inadequate antiviral CMV drug absorption and bioavailability
Inadequate antiviral CMV oral prodrug conversion

1420 + CID 201968 (15 Aprl) + IMMUNOCOMPROMISED 1K

DEFINITIONS OF CMV INFECTION

CMV Infection Variation in antiviral CMV drug clearance
CMV infection is defined as virus isolation or detection of viral Subtherapeutic antiviral CMV drug level
proteins (antigens) or nucleic acid in any body fluid or tissue Poor patient compliance with antiviral drug regimen
specimen. It is recommended that both the source of the spec- T-cell depletion
imens tested (eg, plasma, serum, whole blood, peripheral blood Haploidentical, allogeneic, or cord blood HCT
leukocytes [PBLs|, cerebrospinal fluid [CSF], bronchoalveolar Delayed immune reconstitution
lavage [BAL] fluid, urine, or tissue) and the diagnostic method L st Ch: doncx
used be described clearly, Treatment with antithymocyte antibodies
: Active GVHD

CMV Reinfection Young age
Reinfection is defined as detection of a CMV strain that is dis- Congenital immunodeficiency syndromes
tinct from the strain that caused the initial infection. Viral factors - - -

2 CMV viral load nise while receiving treatment (after >2 wk of adequate
CMV Reactivation dosing)
CMV reactivation is likely if the 2 viral strains (prior and cur- Feilure of CMV viral load to fall despite sppropriate treatment
rent strain) are found to be indistinguishable either by sequenc- Rise in CMV viral load after initial decline while receiving appropriate
ing specific regions of the viral genome or by using a variety of treatment
molecular techniques that examine genes known to be Intermittent low-level CMV viremia
polymorphic. High CMV viral loads
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CMV replikaéni komplex a funkce virostatik

terminase complex

| letermovir HWI@

cidofovir,
cyclopropavir (CPV)
4-0x0-DHQ

—— (U444 —(U5s
N o

DNA pol complex-

ganciclovir — %
valganciclovir

maribavir | Phosphotransferase UNG

helicase/primase complex

-8 =
s\

\@ ssDNA binding protein

Nitropyrimides
e.g. T-0902611

Cell cycle modulation

valganciclovir, ganciclovir

foscarnet

cidofovir, brincidofovir

artesumate

Adapted from D. Boutolleau

Jak je to tedy s virostatiky?

ganciklovir

k"*{:

{ -

HZN e}
o valganciklovir
foscarnet
= i, 63
\
o @B

maribavir (Livtencity)
H4C

Cl N\ >—CH3

:@: >N o

cl N "

OH OH
NU -dysguezie

letermovir (Prevymis)
g

QO
ol

NU —GIT, rash
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Sesty lidsky herpesvirus
Human herpesvirus 6 (HHV-6)

V soucasnosti 2 riizné virové druhy

/

HHV-6 A

Neznamy patologicky ucinek

,»Orphan virus“

\
HHV-6 B

Imunokompetentni hostitel

——

q

Rash during sixth disease
Fitzpatrick’s Dermatology

= Sesta exanthémova nemoc
m Febrilni kieCe
m Encefalitida

Imunokompromitovany h.

— Encefalitida

— Myelosuprese

— Hepatitida

— Pneumonitie

— Perikarditida

— Zhorsené prihojovani kr. elementt
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Chromozomalni integrace HHV-6

+ Virova DNA se integruje do lidskych chromozému

» 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
chromozomainé 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 v8ech tkanich.
*+ Pomérvarianty A:B=2:1

| .
ﬁfjaataaa

17q telomericka sonda

HHV6 sonda

HHV-6 DNA v krvi po HSCT

Darce s chromozomalni integraci HHV-6

1,00E+07 + » 10000000

R O O P e Bl e S

A4 - 107

07 W 10
\ 4

B 109" \ T 108
=) ke
S 105 105§
£ -s- WCC s
E 0% —~—HHve |1 g
[*]
9 103 [0 Z
@
S 02} 102 2
= I
< T
2 10 101

0

7 0 7 10 17 25 32 38 45 59 67 73 80
Days post transplant

0

Clark et al., JID 2006

Se svolenim D. Clarka

fijen '23

26



Chromozomalni integrace HHV-6

valganciclovir

ganciclovir

cidofovir ““

foscarnet D

acyclovir H
ATG
CyA
Kortikoidy
8
— —
6 ° o = s .
o
8 5o o%06 040%0000,q S (T S
© °
c
@ 4 AA °
£ 3
H
o 2
S
1
0
ND T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 1 12 13
Mésice lécby
—— " "Virova néloz v 1 mi plné krve @ 'Virova naioz ve 100 000 g.e
A Virova naloz v 1ml plasmy X HHVG ve viasech normaliz. na 100 000 g.e.

ND - not detected

Pacientka s SAA
50 let

Po nasazeni IS terapie —
parcialni odpovéd

Dlouhodobé zavisla na
podavani trombocytl
Terapie G-CSF

Zemrela na perakutné
probihajici sepsi S. aureus.

Detekce vysoké
kvantity HHV-6 NEMUSI
znamenat aktivni
infekci.

Detekce ve viasech, Ci
nehtech Ci-HHV-6
bezpecné odlisi.
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chirurg 1958

,A sarcoma involving the
jaws of African
children."British Journal of

,The Commonest Children's
Cancer in Tropical Africa— A
Hitherto Unrecognised
Syndrome.*

1963 - 1. kultivace viru

1964 — Publikovéano v Lancet:

,Cultivation in vitro of human
lymphoblasts from Burkitt's
malignant Lymphoma*“

(*1932)

i
i
on
log, speci
ovou mil

Yvonne M. Barr  Bert Geoffrey Achong

(1928-1996)

Prenos a epidemiologie

* Pfenos pomoci télesnych slin oralni cestou

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

100 ~ Maxima zachytu primoinfekci

80 A

% EBV asociovanych Hodgkin n.

= & =+ th = &G = & = & = & =W O

2SS LR RS EEELES.
(=] o= uy
'—'.—NN%N?"‘P%IHGDE

Vékova skupina

74

i

=
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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% T Median séroprevalence

&
T EBV podle véku, a
:F
25.0% T : rasyl/etnika, National

® T B 4 Health and Nutrition
Y Examination Survey,
§ 75.0% 2003-2010.
i)
E =#=Non-Hispanic Black
E- 65.0%
= =#=Non-Hispanic White
v
=
B 55.0% Mexican-American
45.0%
35.0%
6-8 9-11 12-14 15-17 18-19

Age, years @PLOS ‘ ONE

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): €64921.
doi:10.137 1/journal pone.0064921http.//www.plosone. org/article/info:doi/10.137 1/journal. pone. 0064921

Prenos a epidemiologie ve FNM &

pozitivita pacientl dle véku pfi nabéru FN moTOL

100% -
90%
80%
70%
60%
50%
40% 4
30%
20% 4

10%

%+ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
012 34567 8 9 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+
44 49 54 59 64 70
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NF-KB Activation by EBV

Vstup do bunky

gp350/220

vazba na:

CD21(CR-2)
HLA Il

Permisivni bb.

@5 B lymfocyty

N
Epitelialni
/ bunky

o *Npeprotid
eleadis

Lyarnd

Jak manipuluje EBV s imunitou/proliferaci?

EBNA-1 Sequence-specific DNA-binding protein to EBV element; sequence-nonspecific chromosome association protein; transactivator of viral
Iatent genes and host genes; responsible for episome replication, segregation and persistence of viral genome; involved in p53
degradation and oncogenesis -

EBNA-LP Trarscriptional 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 (coMactors and EBNA-2; dismisses repressor complex
from promoter or enhancer sites; is essential for EBV-mediated B-cell transformation -

EBNA-2 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 transcriptional (co)factors and EBNA-LP; is critical for
EBV-mediated B-cell transformation

EBNA-3A A coactivator of EBNA-2, EBNA-3A and EBNA-3C associations with RBP) inhibt RBPJ rec to DNA; downreg 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

EBNA-3B A coactivator of EBNA-2; dispensable for B-cell transformation; viral tumor suppressor; and upregulates CXCL10. EBNA-3B-knockout
induces DLBCL-like tumors

EBNA-3C Coactivates with EBNA-2 host CXCR4 and CXCL 12 genes; induces CDKN2, chemokines and aurora kinase B; mediates RB degradation;

attenuates H2AX expression and overcomes EBV-infect DNA damage p cell prolif ; induces G1
amests; essential for EBV-mediated B-cell transformation
LMP-1 Mimics the constitutively active form of CD40, a major EBV-encoded oncogene; activates NFxB, JNK and p38 pathways; is crtical 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

LMP-2A Mimics constitutively active, antigen-independent BCR signaling through constitutive activation of the ERK/MAPK pathway224; blocks
antigen-dependent BCR signaling; induces B-cell in transgenic ; IS ortant but not essential for in vitro primary
B-lymphocyte growth transformabion; rescues the LMP-1-generated imparment in gemminal center in the response to antigen in animals;
confers resting B cells sensitive to NFxB and pp differentiation and promotes epithelial cell spreading and
motility in epithelial cells; and ennches cancer stem cell-like population

EBER Most abundant EBV-encoded g RNAs; colony and induces growth; confers cells resistance to
PKR-dependent apoploss; Induces cylokines and modulales mnate immune response; binds 1o La, PRR, L22, PRR and RIG-; and
EBER-mediated RIG-1 activation likely contributes to EBV oncogenesis. EBER blockades of PKR-mediated phosphorylation of elF2a
resuls in blockage of elF 2a-mediated inhibition of protein synthesis and resistance to IFNa-induced apoptosis

@ Trarscribed from BART and BHRF 1. vlcated trgets incTode B, BRUCE, CRELTT, DICERT, FUNK: s 3 15k i sustining latenty

infected cells. BHRF1 miRNA and BART miRNAs interfere with apoptosis. The miR-BART 15-3p promoted apoptosis 331

Experimental & Molecular Medicine (2015) 47,

=
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Jak manipuluje EBV s imunitou/proliferaci?
(Antigeny a latence)

EBNA 1 — udrzuje cirkularni formu DNA
Peripheral circulation

Buccal cavity Oropharyngeal
mucosa

Lymph node germinal centre

//_\

= EBNAL EBNAL/LMP2
= EBNA2 < s + BARFL

= EBNA3 = LMP2

» LMP1

c = LMP2
= BARF1

Persistence

© Blasts (growth programme)
© Blasts (default programme)

Latency type O Latency type |

PTLD

Zdravy hostitel
Naivni B bb.

Bollard, C. M. et al. (2012) T-cell therapy in the of post- phoproliferative disease l'lillUI'(.‘_
Nat. Rev. Clin. Oncol. doi:10.1038/nrolinonc. 2012.111 REVIEWS KIS

Jak manipuluje EBV s imunitou?

(N Preziti diky bcl-2
\Q.) Dalsi diferenciace

Normalni B lymfocyty
. lgmutace .. @ CD40
. (})E:::::::j;§>(3j
% e .

. . Apoptdza
— @

Preziti diky bcl-2
El\?lgﬁz @ =virovy homolog BHRF 1

~(CD40)

Ig mutace

... @

LMP-1 homolog CD40
« aktivace cesty NFkB

« Vazba TRADD z TRAF
apoptotické cesty
Virovy IL-10
homolo .
Imortalizace

=
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Imunokompetentni hostitel

Patologické plisobeni EBV

Infek&ni mononukledza
Chronicka aktivni EBV infekce
X-vazana lymfoproliferativni nemoc
Maligni onemocnéni

* Hodgkinova nemoc

 Burkittv lymfom

* non-Hodgkinsky T/NK lymfom

» Nasopharyngealni karcinom

+ Karcinom zaludku . - oo fovr
Angioblasticky T lymfom - :
& Right Eustachian ; o 0 Tumor in Vault
?Tube Orifice A Nasopharynx

Floor of Right
Nasal Cavity

Imunokompetentni hostitel

Imunokompromitovany hostitel

Infeké&ni mononukledza
Chronicka aktivni EBV infekd
X-vazana lymfoproliferativni §
Maligni onemocnéni
» Hodgkinova nemoc
+ Burkitttiv lymfom
» non-Hodgkinsky T/NK ly
» Nasopharyngealni karcing
+ Karcinom zaludku ¥ b
» Angioblasticky T lymfom

Vlasata leukoplakie
Pripadné vySe uvedené
malignity
Post-transplantacni
lymfoproliferativni
nemoc (EBV-LPD)
Encefalitida/myelitis,
pneumonie, hepatitis

edu/faculty/ chamberlain/ Websi ¢/aidshtm  yww.med-ed.virginia.edu/courses/path/innes/wed/hodgkin|
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Infekéni mononukléoza

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

« celkova unava, trvajici az nékolik tydnti, 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

» zpocatku vypada ,,angina“

* pfenos slinami

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

http:/ /home.teleport.com/~bobh//

EBV antlgeny (dilezité pro detekci)

SYNTHESIS OF VIRAL ANTIGENS

mreeTon EBNA — EBV-encoded nuclear antigens
' (LP, 1, 2, 3A, 3B, 3C)

EBNA 1 — udrzuje cirkularni formu EBV v burice v
dobé latence

EBNA 2 — hlavni spousté¢ kaskady vedouci k bb.
transformaci

LMP1 — Latentni membranovy protein 1
EBER — EBV-encoded RNA

Transcribované buné&nou RNA pol Ill. — usnadriuje
formaci kolonii a indukuji tumorigenezi,
rezistenci k PKR dependentni apoptoze, stejné jako k INF-a

apoptézu, indukuje IL-10, IL-9, IGF1 a IL-6 a moduluje i
nespecifickou imunitni odpovéd

Early Antigen (EA) — objevuje se pfed

\é virovou replikaci
2
PRopucrion Viral Capsid antigen (VCA) — objevuje se

po virové replikaci
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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)

EBNA (IgG)

AN
/NN

Anti-VéA p22 (IgG)
A (mA@M
Y EA (IgG)
} .
0 5 10 5 10 5

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 * e — 1160
S * IgG-VCA
S +
© . \ -
c 3 f 73 — 1.80
E‘ * EA protil dtky
g &
N 2 A T \ — 140
© 0 ¥ o\
g f] %“1 ) IgM-vCA EBNA protil dtky
c { % -
e 141 X "“4 mkﬂ e — a0
’B ? \ ”~
= L 4 ) ‘\ IgMNVCA
> o {4 »{cd roky} L - 410
m | \ \ ¥
m i \
i
ND ’f‘f%l Hﬂ—tif—r —f T A ¢ i e
0 4 2 4 (&} il 3
Tydny Mésice Roky

Po primoinfelci

podie: hti o _serology_figure2.1jpg
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Prima detekce - PCR

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

U HL i IM se EBV vyskytuje v periferni krvi pfedev&im v nizkych
kvantitach.

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

7

6 ]
¢ n
o u
*
g "
o *
g, :
< $
< * * :
g LI
9]
N 3 .2 § * . s . .
] *
£ $33 .
S
g z : . . .
& 3% - ¢ ¢ .
o - - .
E] o
. - .
S - ’ ’ . . g ‘0 $ .
2 1 . . S . -
w * r'y rS . * ’0 o, . .
=4 3 * 2, ; 3 MR . -
3 * T e TR EITS 3
0 * . 0:00000 * o+ 0 *
: dit
.
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.

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

371
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Chronicka aktivni EBV infekce

T-celitype  NK-cell type
{n=16) (n=12) P
Symptoms
Fever, > 1 diwk (%) 67 25 04
HMB (%) 13 75 002
Splenomegaly (%) 73 100 08
Large granular lymphocytosis (%) 13 83 0004
Calcification in basal ganglia (%) 7 kx} 10
Laboratory data
1gG (mg/dL, mean = SD) 213=1104 1682=464 .11
IgE (IU/mL, mean + SD) 282+208 21743774 .04
VCA IgG (geometric mean titer) 2405 45 0
EA IgG (geometric mean titer) 831 19 02
EBNA (geometric mean titer) 30 45 24
Viral load
PBMC (copies/pg DNA, mean + 3D) 1041408 100404 i)
Plasma (copies/mL, mean + D) 102911 102421 49

HMB indicates hypersensitivity to mosquito bites; VICA, 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 {
test was used o 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 system involvement 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 hypersensiivity 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 ++ ++ +++ (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
1
a 10 A
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 zbroncht A BAL @ NalozvN.L.

-«

en '23

36



EBYV in 1 mL of biologic material

EBV naloz v 1 ml biologického materialu

1000000 -

100000 4

B>

10000 4 A

1000 +

100 H

10 A

1 T T T T T T T
19.5.2003 13.5.2004 8.5.2005 3.52006 28.4.2007 22.4.2008 17.4.2009 12.4.2010
Date
——Blood A BAL X serum

Maligni pusobeni EB
NHL - Burkitttiv lymfom ¢§

Velmi agresivni

Obrazek ,,Hvézdné oblohy* — ,hvézdy*
jsou apoptotické nadorové buriky fagocytujici
makrofagy

,obloha" — nadorové lymfocyty i
Typicka zména t(8:14) chromosome 8 s c-myc
onkogenem

V rovnikové Africe incidence 5-15/100000
déti

V Evropé a USA 0,2-0,3/100000 obyvatel
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Maligni pusobeni EBV

Hodgkinav lymfom ik ‘,’:.'.';.;

™, (3 o'n g
St 2 s-'.a*j»}.g :
Vysoky poéet pacient(i v :.?g o.“. “') §% A
dlouhodobé remisi i o ”
e i -p~&~ Dﬂioa
VysSi vyskyt u mladsSich bao Yole #P ‘ﬂ‘
pacientu (kolem 20 let véku) a %0’. . R
pak u starsich 50-60 ,’.a.," e ferels » ${oe ¥
(median véku pfi dg. 35 let) s “}‘.\vm v 2250 {%‘En
? Q.l‘ :’ o L, ff‘. -
Pomeér malignich k ﬁ?.; _,“Q . é aa'o'- :(',0. 8
nemalignim buiikam ~ 1:100 et V4 (Y

%
3
() ¢ »
e S
a8 b TN : ¢
Incidence 2,4/100 000 u Zen a 1* guod -e ‘.; & & '% viﬁ.

: - o5
3,1/100 000 u muz(. * ."5,; %’ g
j’ .n" 'Mﬂ %'L%

Histologicky se déli dle poctu bunék Reedove-Sternberga (bunky vzniklé mutaci z B-bunék) a
dle stupné celularni reakce:

typ | s pfevahou lymfocytd (malo R-S bunék, hodné lymfocytl; nejlepsi prognoéza) (5 %);

typ Il nodularné-skleroticky (nodularni loziska, buriky (retikularni, lymfocyty, histiocyty) v kolagennich vidknech)

(70 %);
typ Il smiSeny (20-25 %);
typ IV klasicky, chudy na lymfocyty (Sternbergovy buriky zmnoZzeny; nejhorsi prognéza) (1 %).

Pacienti s Hodgkinovou n. a NF ca.

+ Pozitivni HL - 69 pacientt (38%)

« pozitivnich 110 vzork( pIné krve (17%) a 30 vzorkud plazmy (4,8%)
* median pozitivity v pIné krvi 3,45 kopie (rozmezi 0,11 - 721)
* median pozitivity v plazmé 5 400 kopii/ml (rozmezi 600 - 126 600);

po normalizaci na 10 000 g.e median 2 500 (rozmezi 3 - 52 162)

S s .
g .t \/
- . . .
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EBV asociovana potransplantacni

A-D. Early lesion, plasma
architecture. B High pos
CDI38/syndecan. . EB
E-G. Polymorphic PTLD.E
power shows a polymorphic infiltrate composed of plasma cells, Irmphocyts

proliferace (EBV-LPD)

= " LR
o powwer view. Preserved lymph nede
ma cells. C. Plasma cells stain with
small amount of positive cells
ssturbed lymph node architecture. F. Higher
(small, medium-sized.

power view show

Lange and Reed-Stemnberg-like). G. EBER ISH shows numerous positive cells

Hi T

c PTLD. H. Diffuse

large atypical cells. L (D20 staining shows their B-

cell origin (Coustesy to Prof Thomas Toussevn)

Etiopatogeneze a klasifikace EBV-LPD

EBV podminénd proliferace

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

@Neinfikévany B lymfocyt
L]
3 EBYV infikované
B lymfocyty
ﬂ Mutace IgH

- : EBNA2
r&n Peziti diky
bcl-2
(CD40/CD40L
e interakei)

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

Category Subtype

Early lesions Plasmacytic hyperplasia
Infectious monenucleosis-like lesion

Polymorphic PTLD
Monomorphic PTLD

{classify according to lymphoma
they resemble)

B-cell neoplasms

- Diffuse large B-cell lymphoma
— Burkitt lymphoma

~ 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
http://www.cancerr gy-journal/lymphoma-risk-and-resp it lid-organ-transplant

Prfiznaky rizné zavazné poly-, oligo- az monoklonalni proliferace.
Mononukleosa-like syndrom

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

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

Diseminovand choroba

Proliferace B bunék v krvi a kostni dfeni, vysoké horecky a/nebo multiorganové selhavani

=
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EBV-LPD Incidence a rizikové faktory

Study
Risk Factor Degree of Risk Reference(s)
EBV seronegativity pretransplant 24 x average risk 11-13
Younger age at transplantation 4-8 x adult risk 1,11
Type of immune suppression
— Tacrolimus 2-5 x risk with cyclosporine 1,16,17
— OKT3 and/er ATG 3—4 x risk without these drugs 1
Type of organ transplant 9
Kidney 1%—-3% of all transplant patients
Liver 1%—-3% of all transplant patients
Hear 1%—6% of all transplant patients
Heart-lung 2%—6% of all transplant patients
Lung 4%—10% of all transplant patients
Small bowel 20% of all transplant patients
Time from transplant < 1 year 5-10 x risk at > 1 year 1
De novo CMV infection:
CMV-positive recipient 4-6 x risk of CMV-negative 21 U a|ogen ni HSCT

of a CMV-positive organ recipient

ATG = anti-thymocyte globulin; CMV = cytomegalovirus; EBV = Epstein-Barr virus;
OKT3 = muromonab-CD3 (Orthoclone OKT3); PTLD = post-transplant lymphoproliferative disorder. 2_250/0

* Kumulativni intenzita imunosupresivni terapie

+ Pouziti anti-T lymfocytarnich protilatek v pfipravé a/nebo
potransplantaéni péci

* T-cell depletovany tép

+ Intenzivni terapie GvHD

» Aktivace zpravidla kolem D+60

udavana incidence

Diagnéza EBV-LPD

Diagndza neoplastickych forem EBV-LPD by méla spliiovat

alespon 2 z nasledujicich Kritérii:

— Zména ¢i zniCeni bunécné struktury tkané lymfoproliferativnim
procesem

— Pritomnost monoklonalni, ¢i oligoklonalni proliferace prokazané

bunéénymi a/nebo virovymi markery

— Priikaz EBYV infekce v mnoha buiikiach (napi. DNA, RNA, protein...

Pouh4 detekce EBV DNA v krvi neni dostacujici.

Dle definice EBMT IDWP, 2007
+ Kiinické pfiznaky
» Zobrazovaci metody
* Imunologie (Flow cytometry, hladiny Ig, klonalita)
» Histologie N.L. (s detekci pfitomnosti 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

infections
Leukemia
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Log normalizované virové naloze

Log normalizované virové naloze
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Retrospektivné testovani pacienti

_— ecwzgl g:;a, 5.5 roku., HSCT pro ALL

LPD  Darce: MMUD (8/10)
Stép: BM
Lymfadenopatie, FUO, Pfiprava: TBI (12 ay)
pozdéji cyklofosfamid (120 mg/kg)
hepatosplenomegalie,
atypicka y-frakce ATG (16 mgrkg)
proteint GvHD profylaxe: CyA+MTX
GvHD: grade Il (o+49; GiT)
Zemiela D+74 na MOF.
10 20 30 40 50 60 70 80
Days after HSCT
GvHD G 1
ooy p"mfylaxe HD Dl'vka, 4 r., HSCT pro AML PR2
.l. LPD Darce: MMUD (9/10)

Stép: BM
Priprava:busulfan(ie mg/kg)
cyklofosfamid (120 mg/kg)

melfalan (140 mgim2)
Hepatospl l
epal osgsgomega e ATG (40 mglka)
GvHD: grade Il o+ 25; T
Zemriela D+117 na krvaceni a
respiracni selhani.

20 40 60 80 100 120
Days after HSCT

Log normalizované virové naloze

P4
o

Log normalizované virové naloze

o =2 NW & OV O N

z
w)

O =2 N W s O N ®

Retrospektivné testovani pacienti

oo, ][5
Chlapec, 5., HSCT pro JMML

Darce: MUD
'l' LD Stép: BM
Priprava:busulfan(1g mg/kg)
cyklofosfamid (120 mg/kg)

Splenomegalie a ATG (16 mgikg)

lymfadenopatie, GvHD prophylaxe: CyA+MTX

atypicka y-frakce GvHD: grade Il o+ 56; GIT)

Pttt Zemfiel D+72 na MOF.
10 20 30 40 50 60 70 80

Days after HSCT

Chlapec, 11 r., HSCT pro AML
CR2.
1' Darce: MUD
Stép: BM
Priprava: busulfane mgig)
cyklofosfamid (120 mgikg)
. o melphalan (140 mgim?)
Speraregale st | ATG wonara

/ \ GvHD: grade IlI-IV (D+23; GIT)

GvHD GVvHD GVvHD

N + . . . . — Zemiela D+182 na MOF.

20 40 60 80 100 120 140 160 180
Days after HSCT
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Log normalizované virové naloze

Retrospektivné testovani pacienti

ND

-120 -100 -80

-60

-40 -20 0

Dny pred umrtim

Maximum detekované kvantity byl mezi
1.16x106 and 1.17x107 NVCs.

Log normalizované virové naloze u pozitivnich pacientt

ND

Prospektivné testovani
— maximalni kvantity EBV

® Deceased patients

4 Prospectively tested
pts. Deceased far

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

rituximab treatm ent

< No clear clinical
! signs of EBV-LPD,
0‘ *
due to GvHD...

Patients with ne

+ symptoms of EBV,
no EBV-LPD aim ed
treatment

Hladina velmi vysokého rizika

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

687 vzorkd 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.
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Log normalizované virové naloze

Log normalizované virové naloze

i

100

200

Lokalizovana EBV-LPD

D+55 Otok krku, febrilie. D+65 tremor,
abulie, ztrata mentalnich funkci.

Bez zdureni LN na CT nebo MRI.
11300/ml EBV v CSF.

300 400 500 600 700
Days after HSCT

GCV, FCV, CDV (CMV)

GvHD

GvHD *

AIG
] Pleuralni vypotek. Puntat D+69.
Bez zdureni LN na CT nebo MRI.
———————— 10000/ml EBV v exudatu.

NS

Zena, 58 let, HSCT pro MDS/AML

Darce: SD /10)
Stép: PBSC
Priprava: idarubicine (21 mg/m?)
fludarabine (25 mg/m?)
TBI (126y) ATG (40 mg/kg)
GvHD profylaxe: CyA, MMF
GvHD: grade Il (p+22)

a0 Vysledek: rychlé zlepseni, Zije

Zena, 39 let, HSCT pro AML
Darce: MMUD (9/10)
Stép: PBSC

_. Priprava: idarubicine 21 mgm?)

fludarabine (25 mg/m?)

TBI (126y) ATG (40 mg/kg)
GvHD profylaxe: CyA+MMF
GvHD: grade IlI-IV (p+15)

0

100

200 300 400
Days after HSCT

Dalsi: plicni proces neznamého ptvodu
Vysledek: zemiela D+478
na MOF

500

Pacient2 | okalizovana EBV-LPD (NHL)

Log normalizované virové naloze

ND

GvHD

Chlarec, 15 let, HSCT pro ALL v 1. CR

CMV, EBV, HSV seronegativni

Darce: MSD (bratr)
Stép: PBSC
Priprava: TBI (12 ay)

o T

200 400 |
Dny po HSCT

etoposid (60 mg/kg)

GvHD profylaxe: CyA
Prihojeni: D+14
Chimérismus: CC D+28
D+95 — 20% autologni (negativni MRD)
D+130 — 1% autologni (negativni MRD)
GvVHD: grade Il (p+28;GIT, kaze)
Th: MP (1 mg/kg; do D+74) + CSA (do D+102)

D+280 — Herpes zoster (acv)
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Pacient2 | okalizovana EBV-LPD (NHL)

F EBV v biopsii pankreatu Pankreatopatie neznamého pavodu,
vHD
potvzeno CT a US.
o MRD negativni.

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

V biopsii jsme dgtekovali vS§echny
typy lymfocytd. Zadné maligni buriky.
DR+ lymfocyty

Log normalizované virové naloze
w
.

& T

0 200 400
Dny po HSCT

Pacient2 | okalizovana EBV-LPD (NHL)

e =

némie. Krvaceni ze Zaludku.

6 ./,‘ 4 x rituximab 375 mg/m?

s B EBV v biopsii Zaludku . @ pijgpsie zaludku prokazala EBV+
Ne-Hodgkinsky Lymfom

S — (DLBCL)

Maligni buriky darcovského puavodu.

Log normalizované virové naloze
w
.

0 200 400 600
Dny po HSCT

T
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TAWISE GL

Lécba podle protokolu - FINTAIN Q\
BFM NHL 2004 ¥ ‘
Béhem posledni chemote-

Rapie sepse zplsobena

Pseudomonas aeruginosa.

Posledni PET CT potvrdilo
remisi NHL.

Pacient2 | okalizovana EBV-LPD (NHL)

71 i Chemoterapie

6 °
°

Log normalizované virové naloze
w

ND -ietise—ee & T T B -4 g

0 200 400 600 800 1000 1200
Dny po HSCT

Pacient ztstava v remisi
ALL a NHL.

-«

ijen '23

45



Log normalizované virové naloze

Log normalizované virové naloze

-AC!
F-a

Generalizovana EBV-LPD

y-frakce proteinu

Hepatosplenomegalie, atypicka

400 600 800

Days after HSCT

1000 1200

Vzestup B lymfocytti az na 50% v

periferni krvi D+56.

400 600 800
Days after HSCT

1000 1200

Chapec, 3,3 ., HSCT pro MPS |

Darce: MMUD (s/6)

Stép: CB

Priprava: busulfan (24.5 mgikg)
cyklofosfamid (200 mgikg)
ATG (40 mg/kg)

GvHD profylaxe: CyA, MP

GvVHD: grade Il (p+49; GIT)

rituximab den D+69

Vysledek: zije, bez klin. problému

Chlapec, 4,4 r., HSCT pro WAS
Darce: MUD
Stép: BM
Priprava: busulfan (15.3 mg/kg)
cyklofosfamid (200 mg/kg)
ATG (40 mg/kg)
GvHD profylaxe: CyA, MTX
GvHD: grade Il (p+54; GIT)
rituximab den D+56.
Vysledek: zije, bez klin. problému

-PE

2 Log>: CO2

FL4-H: CD19 APC

Potvrzeni EBV-LPD prutokovou cytometrii

10° 4

102 4

Proliferace pamétovych B bunék

KAPPA IgL+ buiky

10 10
Den 47 Den 49 Den 56
10° 4 10° 4
o 208 o 0,095
g g
< <
2 2
8 81074
I I
b 142 b 89.1
@ @
10" 4
11
T T T
! 102 10% 104 10° 10 102 108 10* ! 102 10° 10
FL1-H: CD3 FITC FL1-H: CD3 FITC
Vzestup B lymf y é¢ba rituxi
zestup B lymfocytu Lécba rituximabem
10° 7
6
g 100 5
g
£ 4
43 3 3
g
2 2
v 1
52 o
29 EBV
s e e 100 F—rrrrere e rrrrm—rbrrrmy ND
107 10 10 o . 2 3 o % 4 0 60 7 80 %0 100
p o 10 10 107 10 10
L1 Loge: RALFIIC FL 2 Log*: LAMBOA-PE

Days after HSCT
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Moznosti ovlivnéni virovych infekci

Imunitni systém

(imunosupresivni [é¢ba,

chemoterapie, ...)

1. Prevence — vakcinace

2. Snizeni imunosupresivni léCby

4. ZlepSeni funkce lymfocytd — NK, INF
6. Zlepseni fce/dodani specifickych lymf.

3. Pribrzdéni virové
proliferace
virostatickou terapii

5. Zni€eni permissivnich
bunék

=
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%

Prevence - Vakcinace

Acyclovir

@@liikova ockovani =
o L
Ockovani proti klistové encefalitidé
Chfipce
. o A -
Rotavirdm - A )
Lidskym papilomavirtim CHRIPKOVE VAKCINY
Hepatitida A Dnes jedina vysoce tcinna prevence ch/ipky
Cestovatelska oCkovani I o) "R
S [ Je =
a specialni o8kovani :3-* i < . sl
Vzteklina ‘ ' ' ‘c < 5!
o > 9 g&r
Zluta zimnice g

olbsahygl kompletn viry

Japonskeé encefalitidé

abraatu)] v chbsatni poons punfikovis
VRO il HA m M etigany

Vakciny sezonni i pand,

ké s adjuvantnim prostfedkem nebo bez néj,

injek éni do svalu ¢ kiiZe nebo ve spreji na sliznici nosni

Acyclovir

“2._ Snizeni imunosupresivni Iééb& =
w !lgﬁ‘

-

Autoimunitni onemocnéni
Transplantovani pacienti

latrogenni imunosuprese

KORTIKOSTEROIDY

> 2 mg/kg vedou k jasné lymfopénii

,BIOLOGICKA LECBA"

infliximab (anti TNF-a)

basiliximab (anti CD25 — a fetézec IL-2R)
Campath (anti CD-52)

Antithymocytarni globulin (ATG)

mastocyly  makrofagy  dendritické bufiky
(4 poti) {4 cytokind) (& potiu)

— : l e
bufiky zanétu
KORTIKOSTEROIDY
tkafové buiiky
=l e

./“— ==
T
fasinkove buiky ‘endotelidin bufky hlenové sliznicni Hazky

(4 eytokin, medidtond) L k

finlicy/2098 wihumbnaidetail.as
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Acyclovir

3. Pribrzdéni viroveé proliferace ¢

Zameéfené na virové  Protilatky proti permisivnim Neutralizaéni protilatky

prolifera¢né dualezité bufkam .
. Profylakticka prevence
proteiny
anti CD20 - rituximab motavizumab
DNA/RNA polymeraza

herpesviry, AdV palivizumab (Synagis)

Humanizovana neutralizaéni

Revezni transkriptaza protilatka proti F- proteinu RSV
Proteazy
Neuraminidaza
Pre-fusion Pre-hairpin Hairpin Post-fusion
Target cell Target cell Target cell Fused
membrane membrang membrane membrane
HCV, HBV, HIV R N0 P

inhibition HR-N @8 inhibition? inhibition
ALl L Ll

Virus attachment assay
Lipids mixing assay . A
7 Virus transcription assay

Cell-to-cell fusion assay

Huang K et al. J. Virol. 2010;84:8132-8140

Acyclovir

Pribrzdéni virové proliferace ¢ [El

_ o
Kurativni
e
Q
S F--———— == === CMV nemoc
hva _
S Pre-emptivni
‘o terapie
>
2
e Aktivni infekce
_ o
Profylaxe
R
! Cas
Transplantace

U pFijemcl HSCT: pre-emptivni a kurativni terapie
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Acyclovir

3. Pribrzdéni virové proliferace e [z

Virostatika

zpravidla analogy bunéénych nukleotidu blokujicich (vice méné specificky)
virovou polymerazu (acyklovir, ganciklovir, cidofovir...), nebo latky pfimo
blokujici virovou polymerazu bez podobnosti nukleotidiim (napf. foscarnet)
nebo latky blokujici virové proteiny (inhibitory neuraminidaz..)

Nejéastéji pouzivana virostatika pouzivana pfi l6gbé Q
a-herpesvirovych infekci (podle ECIL3). N | Ao
o Base o famciclovir N N')“NH; Hagvvo?)
N
. N HNJ'E[\> HyC, ,—C/ oH
FtnosDnales i )\‘ﬁlﬂf H?NJQN " o 0>_° ok—CHa cidofovir
fodod H J HNJIN °©
20 =P =0 =P =0=F=0/Cth OT > o o
& & "JE/ - nguJ*N ~> NHa ana | 0-P—c” |6 Ho
H o/\/oﬁcna (I) \0
OH. ‘oH . . CH
Sugar acyclovir valacyclovir N foscarnet
LE
Guanidine trifosfat (GTP) Léky prvni volby

Acyclovir

3. Pribrzdéni virové proliferace e [z

= Inhibitors of CMV DNA polymerase UL54

o
HN)\I/N\\ Nucleoside/nucleotide analogues N% Pyrophosphate analogue
el - e i
OH ° &
GCVv cov FOS
uL97
Phosphotransferase
GCV-P

DV-P

l\
GC\I/ Cellular k l

GCV-PPP CDV-PP FOS
Competition with dNTP 1 /

UL54 Inhibition of viral
DNA polymerase DNA synthesis

.

Se svolenim D. Boutolleau
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CDV derivatives (CMX001)
Cyclopropavir (CPV)

4-ox0-DHQ
-
>{

‘ ssDNA binding protein

it 4

—@-@

DNA pol complex

DRPN RS

e

N

</

N e i
e ‘

Phosphotransferase ~ UNG %

helicase/primase complex

Se svolenim D. Boutolleau

o
4 v ' v V4 . 4 . HtN’j‘\\N\ :>
riobrzdent virove proiiferace A
a Hogts o
< e sxtracellujar |
N . & viral intracelluiar
Acyclovir thymidine kinase
o activation by
wwS —n_ Phosphorylation
) e
@'OT‘/::J Acyclovir-MP
cellular
GMP kinase l
) 0 r ” . . 2
Inhibice herpesvir(i a mista vyvoje rezistence O
HaNT SN

HSV, vzv @QOC\H/ZC\J Acyclovir-DP

Thymidine Kinase SE

- l el

o
ACV ACV - M0N0 P sy ACV - PPP ey
B = |nhibition of na e
PEN sy PEN - MONO P ey PEN - PPP ey viral DNA GO, ,_ |AcyclovirTP
. GGy ppp =¥ Polymerase L
S ® ooy som » ooy viral DNA__ Teompetitive innibition
polymerase

(2] (3]

CMV UL97 Drugs bypassing Foscarnet 9 §
monophosphorylation Cidofovir rj\ 3 :\> S
pathway Trifluorothymidine HaNTON deoxy- %

guanosin
BB@-m,, uiphospn:ze 2
HSV, VZV drug resi due to viral enzym ions at positions 1 and 3 (dGTP) =
CMV drug resistance due to viral enzyme alterations at positions 2 and 3 HO E
s nonfunctional =
ACV = aciclovir  PEN = penciclovir  GCV = ganciclovir P = phosphate - SEUiplEg §‘
— a
S DNAchain
ipicigy kenyon ecusoncbio38stanck_02/acycofg2./PG - taaian
ﬂ\j
by
i
=
template Brimer
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Hepatology Snapshot:

> — recent therapeutic advances and challenges to cure

3. Direct acting

antivirals (DAA) a
budoucnost u HBV

e e e
ST st 7

PN simuiated gonos. i
Nucleus i

Vil
= Otoranvral goncs jcaton

Host Viral
ONA  factors HBC RNAS
m reparation Transoription =~

rcONA cecDNA HEX

OF HEPATOLOGY

Bostsiomon S
- S
“ ‘antibody production

secretion
inhibitors

8. Direct acting antivirals (DAA) u

5

NS5A inhibitors

Block replication
complex formation,

. “ | assembly

Receptor binding -\' Transport and
and endocytosis (7 release

NS5B polymerase
Inhibitors

| Nucleoside/nucleotide

| NS3/4 protease
inhibitors

b

Translation and ™ —

P°'¥Pf°1iﬂil" replication
processing

HCV

=
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3. Direct acting antivirals (DAA) u HCV

4— STRUCTURAL —» ] «———— NO STRUCTURAL

sver —[CHEUEIE] Ns3 (3w NSsa | N5 |—sum
PROTEASE Inhibitors [P1) NS5A Inhibitors (N5S5AI) NS5B NS5B
Block active site viral enzyme Block Replication complex, Nucleos(t)ide Inhibitors Non-Nucleos(t)ide Inhibitors
-PREVIR particle assembly & release (Mues or NI} (Non-Nucs or NNI)
-ASVIR Block active site. Allosteric site.
LOW BR Inhibits RNA elongation Change tridimensional
1st Gen.1st wave (GT1): B -BUVIR structure
* =BUVIR

TELAFREVIR . 1st Gen. (GT1 and GT4. Other

BOCEPREVIR genotypes variable) HIGH BR

1stGen.2nd wave (all GTs except3) DACLATASVIR * Pangenotyping (less SVR GT3) ;‘::Nﬂf -

*
e KEDIPASVIR * SORPINION DASABUVIR (AET-333)"
ASUNAPREVIR OMBITASVIR (ABT-267)*  MERACITABINE
. T DELEOBUVIR
PARITAPREVIR/ritonavir ACH-3422 iab
VANIPREVIR (MK-7009) Slighlty HIGHER BR IDX21437 BMS-791325 (Beclabuvir)
DANOPREVIR 2nd Gen. (Pangenotyping) IDX21459 PPI-383
MK-8742 (Elbavir-EBR) -804
TMC647055

HIGHER BR Gs-5816

2nd Generation. Pangenotyping ACH3102

less effective for GT3: SAMATASVIR (IDX719) ORAL IFN-free treatment (+/- Ribavirin)

MK-5172 (Grazoprevir-GRZ)
ACH-2684

VIEKIRAX: OM
ritonavir +

ORAL IFN-free treatment (+/- Ribavirin)
HARVONI: LEDIPASVIR+SOFOSBUVIR

BITASVIR-PARITAPREVIR-

EXVIERA: DASABUVIR

BR=barrier to resistance. * Approved

Protilatky

‘.:] e cne

Protilatky s protivirovym ..\__.,C.%

ucinkem

Neutralizujici protilatky proti
nékterym proteindm dulezitym v

patogenezi virového onemocnéni / ' s’

Acyclovir

Rituximak.

Pribrzdéni virové proliferace ¢ [

APand : eilowy aApcc | - i
neli)o'zamlerene proti cilovym | fis / Y birect
bunkam viru e * 2 B enl | apoptosis
(anti-CD20 u EBV - rituximab),” 2 ) [ s
Fa® = \ \ 4 Y,
F g \ 'Il '\\ \\,,____/ /
NK cell | | . i {
~ Complemant -

receptor A

Fo:R/CR mediated -
phagocytosis or ADCC |

tpihwinw curays comlimages/ing18 g

Itoodjournal hematologylbrary.orglcontent116/19/3705/F 1 medium o
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Davkovani nej¢astéjSich protivirovych léku

» acyklovir (HSV, VzV)
* Profylaktické podadvani — 500 mg/m?/davku v Kl na 60 minut 2xdenné s
maximem 750 mg/davku
» Terapeutické podavani — po dobu 7—10 dni
250 mg/m?/davku v Kl na 60 minut a 8 hod. s maximem 500 mg/davku (resp.
10-15 mg/kg/davku)
» ganciklovir (CMV, HHV-6, HHV-7)
» Terapeutické podavani — po dobu alespori 3 tydny
2 tydny 5 mg/kg/davku v Kl na 60 min a 12 hod. 2 tydny, nasledné
5 mg/kg/davku v Kl na 60 min/ den
+ foscarnet (CMV, HHV-6, HHV-7, HSV, VZV)
+ Terapeutické podavani - po dobu 3 tydn
60 mg/kg/davku v Kl na 60 min gnebo |v; a 12 hod. 1- 2 tydny, nasledné
90 mg/kg/davku v Kl na 60 min (nebo i.v.) a 24 hodin
» cidofovir (CMV, HHV-6, HHV-7, HSV, VZV, adenoviry, BKV, ...)
+ v pripadé CMV nemoci 5 mg/kg/davku v Kl (1/1 fyziologicky roztok) 1x tydné
» oseltamivir (Influenza)

* Profylaktické podavani - 30-60 mg u déti mladSich 12 let dle vahy (pod 15
kg - 30 mg, 15 az 23 kg - 45 mg, 23 az 40 kg — 60 mg), u pacientl starSich
nez 13 let a tézSich nez 40 kg pak 75 mg po dobu alespon 10 dni.

+ Terapeutické podavani - alespori 10 dni u déti i dospélych; dvojnasobek
profylaktické dévkal - u dospélych 75 mg 2x denné, ve velmi zavaznych
pfipadech pak 150 mg 2x denné.

Nezadouci ucinky nejCastéjSich
protivirovych |éku

» Acyklovir/valaciklovir
+ NU zpravidla reverzibilni, obvykle u pacientd s hepatopatii.
» vzacneé poruchy krvetvorby a lymfatického systému (anémie, leukopenie,
trombocytopénie), hepatitida, pfipadné nefrotoxicita.
« Ganciklovir/valganciklovir
* myelosupresivni uc¢inky (neutropenie (25-40 %), trombocytopenie (9-20 %
* nauzea, zvraceni a prujem, vzestup JT;zmatenost a kiece; renalni
insuficience (vzacné u pacientd po transplantaci srdce); zcela vzacné
exantém ¢i eosinofilie
* Foscarnet
* Nefrotoxicita-vzacné akutni renalni (urémie a polyurie), pfipadné
metabolicka acidéza a diabetes insipidus
» ZvySeni JT, LDH, ALP a amylazy; ¢asto nauzea, zvraceni a prdjem, rash
(exantém), tfes, svalova slabost a vzestup télesné teploty, trombocytopénie,
hypokalémie, hypomagnezémie, hypo- nebo hyperfosfatémie, hypokalcémie
(kratce po infuzi pfipadné tonicko-klonické kfece) - zvySené riziko pfi
poSkozeni CNS a podavani Ciprofloxacinu
» bolesti hlavy, Unava, parestézie, tfes, ataxie, neuropatie, hypestézie, stavy
zmatenosti, deprese, psychdza, agresivni reakce; zmény na EKG, hyper-
hypotenze, vzacné i komorové arytmie
 Pfi podani koncentrovanych roztokt (nad 12 mg/ml) do periferni Zily se ¢asto
objevuje flebitida (tromboflebitida).
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Nezadouci ucinky nejcastéjSich
protivirovych |éku

* Cidofovir

* nefrotoxicita — proteinurii, zvySeni kreatininu; akutni i s odstupem;
- dobra hydratace, pfipadé probenecid

» potencialné az chronickému rendlnimu selhani s dialyzou

vyrazka, slabost a hore€ka. Je popsana také okularni toxicita.
* Oseltamivir
* nejCastéji nezadouci ucinky nauzea, zvraceni a bolesti bficha
* Ribavirin
« poruchy krvetvorby, deprese, teratogenni ucinky (inhalace) Z toho
puvodu nesmi byt ucinklm ribavirinu vystaveni ani muzi ani Zeny uvazuijici o
poceti ditéte. V pfipadé vétSi kumulativni davky pak pretrvava riziko
teratogenicity jesté nékolik mésicu. nauzea, bolesti bficha....
CHy

O&Kﬁ Oseltamivir Ribavirine
o NH 3 HE
H3c/j/ 2 </ ‘
HO'
O QO !

P W o

HC

&cyclovir

4. ZlepSeni funkce lymfocytl -
Protilatky @ =

{ ‘.:_;.,..»tl—‘

ADCC

— antibody dependent
cellular cytotoxicity

Daji se pouzit jak
specifické, tak
Lnespecifické“ IVIG,
tak hyperimunni
globuliny -
Cytotect®,...

Htpimg i c2401/485/a og
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//?// 4- Zlepéenl’ funkce IymeCthCYclovir =
LN Interferon a ) I% :

~ -
Pouziva se zejména pfi léEbé hepatitidy B a C.
Na trhu nékolik pfipravku lisicich se typem interferonu | — a2a

Nap¥. (rekombinantni Roferon A), a2b (rekombinantni - INTRON A), pfipadné
pegylované interferony tj. s polyetylenglykolem (Pegasys™, PEG-INTRON)

Davka: obvykle 2,5 - 5,0 milioni lU/m2, resp. az 10 miliont IlU/m?2 u déti s.c., 3x
tydné po dobu 4-6 mésicu.

Davkovani muze byt v pfipadé nezadoucich u¢inkd upraveno.
Neni-li po 3—4 mésicich |é¢by zlepSeni, je tfeba uvazovat o preruseni terapie.

Pacientim nad 18 let je v sou¢asnosti doporu¢en pegylovany interferon- a2a
v davce 180 pg/tyden v jedné davce s.c.; délka l1éCby dle odpovédi na |éCbu -
pfi dobré odpovédi trva 48 tydn(.

&cyclovir

4. Zlepseni funkce lymfocytu™
(N Interferon 0\ (&) Ig-_«; L

o

% o
NU: -y
Lfu-like“: inava, zimnice, o
bolest svalli nebo kloubl,
bolest hlavy, poceni nebo
horec¢ka.
Vzacnéji pneumonie a herpes, "
anémie, trombocytopenie, : 1
Leukopenie, s P D e e f ) N
autoimunitni stavy, ke
sarkoidéza, poruchy stitné
Zlazy, zazivani,
hypo- a hypertenze,
proteinurie a ‘ .
poruchy renalnich funkci, _ , (Y
glykémie a homeostazy. o
Pfipadné ucinky na CNS
napf. poruchy citlivosti, spanku,
nervozita, stavy uzkosti, deprese.

1SG mRNAS
[}
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Terapeutické moznosti virostatik a
specifickych protilatek

vice ¢i méneé specifické pro urcité virové skupiny :

Herpesviridae a HsV,vzv ACV, VACV, FCS, CDV, BCDV...
§ B CMV, HHV-6a7 GCV, VGCV, FCS, CDV, BCDV, MBV, AIC246..
= r EBV, Anti CD-20
FR o ——
& Polyomaviridae —— BKV, JCV, WUV,
Ortomyxoviri idae\ :"f'"e"za A Oseltamivir, zanamivir, (rimantadine amantadine)....
nfluenza B
Paramyxoviridae —> Paramyxovirus —>PIV Ribavirine
Q: Morbillivirus
<ZE . m:e\;lmovimsw‘ Eﬁgv Palivizumab, motavizumab, ribavirine
o Coronaviridae . Ribavirine, interferon, boceprevir, ...
» Picornaviridae > Enteroviruses
(2} Rhinovirus HRY Fourth European Conference on Infections in
Caliciviridae ——— Human caliciviruses Leuk: ZIL-4): Guidelines for Diagnosis
P . and Treatment of Human Respiratory Syncytial
Astroviridae — Norovirus :f:‘ e ) P yney
i e Virus, F Virus, M
RhadboviridaeM p.o.r1i bavirine 10-30 Rhinovirus, and Coronavirus
MY/KG/D Ve 3 dAVKACK | it s s s s s
.. Rotavi
% <ZE Reoviridae oo avirus Oral ribavirin for treatment of respiratory syncitial virus and
o r parainfluenza 3 virus infections post allogeneic haematopoietic
stem cell transplantation
J Casey', K Morrs', M Narayana', M Nakagaki? and GA Kennedy'> BMT 2011
Acyclovir
L4 r - - r o d
5. ZniCeni permisivnich bunek. ..
| (=) ‘E
N |
\\\ -

Pouziva sé u EBV asociovanych malignit (HL, NHL), pfipadné po
transplantaéni EBV-LPD.

Anti CD-20 — rituximab (MabThera)

@ Preziti diky bcl-2
Normalni B lymfocyty a Dal$i diferenciace
Th2
Ig mutace ... CD40

Apoptoza

Preziti diky bcl-2
= virovy homolog BHRF1

Ig mutace NP0 ~cD40)

Y\
@ ‘::* @ LMP-1 homolog CD40
e e 0 s B

« aktivace cesty NFkB

 Vazba TRADD z TRAF
apoptotické cesty

Imortalizace
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s Etiopatogeneze EBV-LPD

............ ~’~_”' EBER
""""""" : QU - |kaspazy 3, PARP
. -1 bel-2 - |PKR fosf.

LMP1
— homolog CD40
- vazba TRADD z
TRAF apoptotické
cesty
— aktivace NFkB,
aouto AP1, STAT1/3

it
IAY

BHRF1

. ,
Tk — virovy homolog bcl-2

(Molecules]

ihwayviow aspxpaihayiD=313.

6. SouCasné pfipravy specifick;’/chmmr £ 2
‘@, lymfocytd v klinickych studiich a jejieh |§@
N limitace -

Stimulace virovymi antigeny

) Ne-specifické T bb., technicky a finan¢né naro¢né
Q@ s ATMP (advanced therapeutic medicinal product) Feuchtinger et al BIH 2006
i Feuchtinger et al Blood 2010
Nepfibuzni darci: zabere pfiblizné 8-9 tydnd od prvni
’ zadosti k produktu z leukaferézy

Selekce virus specifickych T lymfocyti skretujicich IFNg

B Literatura:

Leen et al Nature Medicine 2006

N 4-12 tydnu produkce,
i
\ Leen et al Blood 2009

ATMP (advanced therapeutic medicinal product)

\ - |
‘2\) v &J Generovani zatim jen pro profylaktické pouziti!
Streptamer
orade [
i e 3 HLA-restringovany, technicky a finan¢né naro¢ny
/ 00 QJK ’/{ Nepitbuzni dérci: zabere pfiblizng 8- tydni od prvni Cobbold et alJ. Exp. Med. 2005
¢\ p p ¢ epfibuzni darci: zabere pfiblizné 8-9 tydnii od prvni ° - EXP-
\‘;\ %% \ Zadosti k produktu z leukaferézy Schmitt et al Transfusion 2011
P ' . )

Moss P and Rickinson A Nature Reviews 2005 (5)
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Acyclovir
R s 1
Rl I

:Im
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6. SoucCasné pripravy specifickych
/O\ lymfocytd v klinickych studiich a jeji¢h

Ve

limitace

{7
7
o
;\\
Stimulace virovymi antigeny
Ne-specifické T bb., technicky a finan¢né naro¢né
ﬂ o (@(@ - ® ﬂ ATMP (advanced therapeutic medicinal product) Feuchtinger et al BIH 2006
i \ % i B ) ; . Feuchtinger et al Blood 2010
\ Nepfibuzni darci: zabere priblizné 8-9 tydnl od prvni
& zadosti k produktu z leukaferézy
Selekce virus specifickych T lymfocyti skretujicich IFNg
wwwww 2006

|
- o Pres slibné vysledky zatim nejsou vhodné
| pro Siroké klinické pouZiti.
Zejmena dl'ky cené cca 8-14 000 Eur

HLA-restringovany, technicky a finanéné néro¢ny
Nepfibuzni darci: zabere pfiblizné 8-9 tydnii od prvni C" “"d et a ” Ex " Me d 2005

.\
/il
‘I"I.ﬁ)

« @
PN
]
Z4dosti k produktu z leukaferézy

Moss P and Rickinson A Nature Reviews 2005 (5)

- &
o%% — d’— 4 ‘('3
(¢

" .,‘...‘ :‘;{s

A
\l
v

.J
4l

Zasadni pro uspech terapie je
ale stale zasadni...

... rekonstituce imunity!
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