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DNA viry
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DNA viry

Herpesviridae — O HSV1a2,Vvzv

§ B CMV,HHV-6a7

Y EBV, HHV8
Adenoviridae —— Adenoviry (group A-F)

ds DNA

Polyomaviridae —— BKV, JCV, WUV, KIV, SVA40...
Papillomaviridae ——

Poxviridae —

Hepadna — HBV %
o < iy |
N % Parvoviridae ———— Parvovirus B19
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Rovnovaha u (imunosuprimovaného) paCienta

Imunitni systém

(imunosupresivni lécba,
chemoterapie, ...)

Metody virové detekce ‘

Vysetfovaci metody ve virologii

Mikroskopické Prima detekce
 Kultivacni

» Prikaz antigenu

;. Prukaz nukleove kyseliny .

* Prdkaz protilatek
 (PFfiznaky onemocnéni)

Neprima detekce



Priznaky nemoci

Klinické pfiznaky vedouci k

podezfeni na virovou infekci
(poliomyelitida) byly poprvé

popsany 3 700 let pf. n. I. v

Egypté.

Typické pFiznaky jsou
napfiklad u:

- varicelly
- zosteru
- plné rozvinuté IM

- papillomavirové infekce
(bradavice)

- u HHV-8 a dalSich
virovych infekci

DNA VIRUSES

Poxviridae

) (&

Papovaviridae Parvoviridae

Herpesviridae Adenoviridae

REVERSE-TRANSCRIBING

VIRUSES
° @

Hepadnaviridae Retroviridae
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http://upload.wikimedia.org/wikipedia/commons/7/7e/Rooseveltinwheelchair.jpg

10. chronicka intestinalni kryptosporidiéza

11. chronicka intestinalni isosporoza

12. extrapulmonalni kryptokokova infekce

13. diseminovana nebo extrapulmonaini histoplazméza

14. diseminovana kokcidioidomykoza

15. tuberkuloza

16. diseminovana nebo extrapulmonalni atypicka mykobakterioza
17. Kaposiho sarkom

18. maligni lymfomy (Burkitt(iv, imunoblasticky a primarnicer
19. invazivni karcinom délozniho hrdla

20. HIV encefalopatie

21. wasting syndrom

©oN>T ~wWDNE

ProC 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

DNA viry

Herpesviridae

— O HSV,vzv

< Y EBV, HHV8
% Adenoviridae Adenoviruses (group A-F)
@ Polyomaviridae —— BKV, JCV, WUV, KIV, SV40...
Papillomaviridae ——Papillomaviry
Poxviridae — Variolla virus, vaccinia,
molluscum contagiosum
Hepadna —> HBV
< .. ) S _
%’ —~ Parvoviridae—— Parvovirus B19, lidsky bocavirus (HBoV)
O

Anelloviridae — TTV, TTMV, TTMDV
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Se kterymi DNA
viry se prakticky
IékaF muze potkat
nejcastéji a proc?

Herpesviry

jsou ds DNA obalené
viry
genom ma 125-240 kb

i i kapsida
kapsida ma

ikosahedralni strukturu DNA
prumér kapsidy je

pfiblizné 100 nm tegument

glykoproteiny



GAMMAHERPESVIRUSES

Rhadinovirus

http:/ /www.tulane.edu/~dmsander/ garryfavweb.html
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Latence s moznosti reaktivace

Prenos — pomoci télnich tekutin, ve kterych jsou herpesviry pritomny:
sliny, mog¢, ale také materské miéko, krev,...
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primoinfekce \\ reaktivace pfi gas
Imunosupresi
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Patologické pusobeni HSV a VZV

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

VzZV — plané neStovice, herpes zoster,
pneumonie, encefalitis, hepatitis

— po BMT v pfipadé preventivniho
podavani acykloviru méné casto;

bez néj v 80% reaktivace HSV

M e B —

Plané nestovice

HSV encefalitis

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



http://www.med.harvard.edu/AANLIB/cases/case25/mr1/012.gif

% pacientd

70 4
60 4
50
40 A
30 -
20 4

10 4

Protilatkova odpovéd’ na virovou infekci
a detekce viru v CSF
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dny od zacatku onemocnéni
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== specifické intrathekalni
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Nad ¢im myslet u stanoveni diagnézy?
Rozsah a pritomnost postizeni riznych organa.

HSV (divka légena pro ALL) cov

Loa virové naloze normalizovany na 10 000 q.e.

01

Acv

——
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DNA naloz normalizovana na 10 000 g.e.
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Kvantita HSV detekovana v tkanich ziskanych pfi

anatomicko-patologickém vysetieni

: Jicen-makroskopické loZisko
Jicen
3
o Modovy méchyf
.
D s x
- 54 Dal3i tkdné: Mozek, srdce, plice, stitna.
0, * o . #laza, zaludek, duodenum, jejunum, ileum,
. .~ colon, jatra, pankreas, slezina, nadledviny,
[od o S ledviny — kira a dFef, ovarium, déloha.
.

Zdroj pro virovou detekci
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median virovych nalozi
* VZV v eflor = HSV v eflor

A HSV v periferni krvi W VZV v periferni krvi

Leden 2004 az srpen 2011

* HSV v 735 vzorcich od 266 pacientt
VZV v 587 vzorcich od 148 pacientu

« 569 vzorku plné krve

43 vzorku stéra z kiize, sliznic ¢i aspiratt z

eflorescenci (od 15 pac.)

« 227 vzorku dalSich biologickych materialt
(stolice, mog¢, likvory, tkané)

HSV

« ve 12 vzorcich z eflorescenci od 9 pacient;
medianem kvantity 439 465 NVC
(rozmezi 53-23 380 000 NVC)

* 6 pacientu ve vzorcich pIné krve;
medianem naloze 18,7 NVC
(rozmezi 0,88 - 1 216 650 NVC)

« 4 ve stolici s medianem 53 662 NVC
(rozmezi 1 248-900 000 NVC)

vzv

« v 8 vzorcich z eflorescencich od 5 pacientu;
median kvantity 2 856 124 NVC
(rozmezi 13 939-114 464 380 NVC)

» U 2 pacientut j v krvi s kvantitou 30 a 2,9 NVC

10



Patologickeé

U imunokompetentnich
asymptomatické u 95% déti
mononukleosis like sy.

v pfipadé graviditity
teratogenni ucinky

asociace s malignimi gliomy,

nadory prsu w
mozné asociace s #
Alzheimerovou cherobo

sy

pusobeni CMV

U imunokompromitovanych
predevsim
trombocytopénie, pneumonitis,
hepatitis, encefalitis, retinitis,
colitis, esofagitis, pankreatitis,
vaskulitis,-nevolnost, zvraceni,
artralgie, myalgie

Jaka je séroprevalence CMV ?
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Percent CMV IgG Seropositive

Jaka je séroprevalence CMV ?

* 60-90% zdravé populace dospélych bur//swwuineed herl
* narusta 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

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

HUMORAL IMMUNITY NK bufiky GRLLLAR MU Inhibice funkce NK bb.

Inhibice komplementového % (gpUL18, gpUL142-homolog
systému (?) 0P J v MHC-1, pp65, gpUL141,
Extracellular microbe ' gpUL16, miR-UL112, UL40)

(e.9., bacteria) Intracellular microbe

(e.g.. viruses)
Antigen-presenting
- cell

} \{- Blyrnpioa/!es l -

’@‘ j/ . ] 7
x|/ = "\zr'

ot ,/( & oS \ = mewsd

Inhibice protilatek 2 receptor
homolog FcR Neutralization @ ﬁo —

Snizeni tvorby INF
cyoxnaIEL-P72, IE8G, ppES)
<" receptor

Virova homologa
cytokinii a chemokint
(cmvIL-10, vCXCL-1,
pUL147,

pUL128-131)

®e’e 2
® o s o2 Cylokines
.

(gp34, gp68) Proliferation
and activation
of effector cells

(macrophages,

Lysis (complement) % 3 cytotoxic T cells)

g

/'JQ °

1 y Killing of - .
\77 > | intectedcel  Inhibice apoptozy
Phagocytosis VICA, vMIA
(PMN, macropr:age) Q o ( )

Destruction of
phagocytosed microbes

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

Inhibice exprese a funkce MHC-l a Il
(gpUs2, gpUS3, gpUs6, gpUsS8, gpUS10,
gpUS11, gp34, gp40,gp48, pp65)

Teratogenni ucCinky CMV

» U primoinfekce v téhotenstvi

» Soucast 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.

=<

N

—

en 21

13



Priznaky a nasledky cCMV

Infekce placenty
— prosaknuti stény — horsi difuzni vlastnosti

y - mensi tvorba kotymedont — mensi plocha
h : placenty
' =Y

R e IUGR
\-’ o :\‘ 2

Infekce plodu
- suprese kostni dfené petechie, ,,blueberry m.“
- infekce ,cilovych organd CMV*
- vaskulitida — zejména o€i a CNS
Neurologické postizeni/zachvaty
Mozkové kalcifikace/ kavity

Vylué¢ovani CMV

o fg—
e

Pred¢éasny porod

Priznaky a nasledky cCMV

Asymptomatické
90% déti s cCMV

Symptomatické

files wordpr babyl.jpg
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e Hepatomegaly
e Splenomegaly
e Jaundice

e Petechia and purpura

Permanent OQutcomes

Kongenitalni CMV infekce (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 bordvkového muffinu*
) je charakterizovan purpurou jako pfiznakem

extramedullarni hematopoézy.

Priznaky a nasledky cCMV

Transient Qutcomes

Microcephaly
Vision loss
Hearing loss
Mental retardation
Motor disabilities
Seizures

Death

e Pneumonitis

e Seizures

e Fetal growth retardation

Mozkové kalcifikace

http:/ineoreviews.aappublications.org/content/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 milionG/rok.
Pramérna frekvence vyskytu je pfiblizné 1,5% tj. 2,01 miliona déti s cCMV/rok.
V Evropé a CR je odhadovana frekvence 0,5-1%.
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I >90%
I 80%-90% <0.3%
[ 70%-80% () 0.3%-0.5% '
0y — 0

[0 60%-70% ¢ o0 1106 {

[ 50%-60%
[_]40%-500% O 1.1%-1.5%
[]No data O >1.5%

Manickl al. Clin Microbiol Rev. 2013

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

Jaké je povédomi o cCMV a vyskyt
nasledku?

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 - 5 |
Cytomegalovirus (CMV) |
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)
Spina Bifida
Cytomegalovirus (CMV) ST
0% 20% 40% 60% 80%

STOP CMV

Percentage of Women who have heard of these diseases
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Pacient

Divka, pfi HSCT 16,5 roku
transplantovana pro AML M2 (AML1/ETO+) v 2.CR
MMUD - 7/10
PFiprava: Busulphan, Cyclofosfamid, Melphalan, ATG
St&p: Periferni kmenové buriky
CD34+: 11,12 x 10° /kg; CD3+: 302,1 x 10°6/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 (kiize a GIT)

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

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

Pacient 1

D+ 29 — prvni IéCba CMV reaktivace
[ Hyperimmunni

(] globulin
P m
O Fcv

I veev

W 6 - ¥ CDV
O
g 51
o
S 4 A
0 3 N
[0}
N
9 2
©
c
0 1 4
>
o
£ o A
)]
3 ND T T ™ T ™ T
0 100 200 300 400 500 600

Dny po HSCT
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Pacient 1

D+230 — B&hem lééby 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

Krvi.
iy

Vysledky potvrzuji
encephalitis.

1 — retinalni fibrotizace

Vysetreni oCi pak bilateralni 2~ intaretinaini krvaceni
c h or | o I‘e'[i n |t| d u 3- epiretinalni pseudomembrana

Pacient 1

Hyperimunni

] = globulin
(Preventivni 163ba pro B ccv
% || [ otni nélez) B Fcv
v v ’

3 ——— e = = = o=

Log virové naloze ve 100 000 GE

0
Encephalifis/
chorioretirfitis
ND T T T - T g T
0 100 200 300 400 500 600
Dny po HSCT
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pacient 1Ganciklovirova rezistence

Log virové naloze ve 100 000 GE

0
D .
Cene oss [0 200 300 400 500 600
Material Dny po HSCT
Den Mutace A594V | Mutace L595S
146 | Kkrev | WTimumce | WT+mutace | Nedslano Moznost detekce
209 Krev wWT Mutace Nedélano = ,
231 Krev wWT Mutace Nedélano reZIStentnI m Utanty
234 CSF WT-+mutace Mutace Nedélano j eu d I ou h (o] d (o] bé
238 Krev Nedélano Nedélano Mutace 7w - " o
247 Krev Nedélano Nedélano Mutace IecenyCh paCIentu
248 Krev WT-+mutace Mutace Nedélano Vel kou Vyhodou .
276 Plazma WT Mutace Nedélano
Pacient 1

Absolutni pocty
lymfocyta *10° /L

Pocty lymfocyti

Encephalitis/
2,5 1 chorioretinitis

0 100 200 300 400 500 600

‘—O—Absolute No of lymphocytes —=— Absolute No. of CD4 —«— Absolute No. of CD8 —=— Absolute No. of NK cells ‘

Dny po HSCT

| kratkodoba terapie kortikoidy vede ke snizeni poctu

lymfocytdl nutnych pro kontrolu infekce.
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Pacient 1

Vysledky

* V sou€asné dobé je pacientka
pravidelné kontrolovana
oftalmology. Bohuzel na
jednom oko zlstaly diky CMV
jen zbytky zraku, zatimco na
druhé vidi ttmé&f normalné. Na
obou oc€ich je omezeno
periferni vidéni.

» Pacientka nema znamky
relapsu primarniho
onemocnéni, GvHD, ¢i dalSich
infekci véetné CMV.

1 — retinalni fibrotizace

Patologické pusobeni HHV-6 A a B
+ patologicky pusobi jen HHV-6B/—Q’ -

* Imunokompetentni
— Sesta exantémova nemoc
— febrilni kfeCe

* Imunokompromitovani
— zhorSené prihojovani krevnich
element(, myelosuprese,
encefalitidy, hepatitidy,
perikarditidy

* HHV-6A ,,orphan virus“

CD4+ lymfotropni

20



Chromozomalni integrace HHV-6

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

« Zatim nebyla popséna 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 vSech tkanich.
* Pomérvarianty A:B=2:1

17q telomericka sonda

gallim!

HHV6 sonda

HHV-6 DNA v krvi po HSCT

Darce s chromozomaini integraci HHV-6

1,00E+07 X
1077 \\ I
108t \

105¢
1047
1031

1027

- WCC
—— HHV6

$ 10000000

T 107

T 108

T 10

10

T 108

T10?

HHV-6 DNA/mI blood

White cell count/ml blood

o+
0

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

10t
0

Clark et al., JID 2006

Se svolenim D. Clarka
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Chromozomalni integrace HHV-6

valganciclovir |
ganciclovir
cidofovir “II
foscarnet |:|
acyclovir D
ATG
CyA
Kortikoidy
8
— —
7 W \/
6 b ° ) s X
o %o, © 0 . 0g0 0® %% o °
N 5o %% °ge®ece%0 e e
4 °
: a8
2 3
>
o 2
3
1
0
ND T T T T T T T T T T T T |
0 1 2 3 4 5 6 7 8 9 10 1 12 13
Mésice lécby
—+— " Virova naloz v 1 miplné krve © - "Virova naioz ve 100 000 g.e
A Virova naloz v 1ml plasmy % HHV6 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 trombocytt
Terapie G-CSF

Zemrela na perakutné
probihajici sepsi S. aureus.

Detekce vysoké
kvantity HHV-6 NEMUSI
znamenat aktivni
infekci.

Detekce ve vlasech, Ci
nehtech Ci-HHV-6
bezpecné odlisi.

Jaké znate
onkogenni viry?
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Objev EBV

chirurg 1958

A sarcoma involving the
jaws of African

chlldren Bmlsh Journal of

»The Commonest Children's

Cancer in Tropical Africa— A

Hitherto Unrecognised
Syndrome.

‘V -
|

1963 - 1. kultivace viru
1964 — Publikovano v Lancet:
,Cultivation in vitro of human on
lymphoblasts from Burkitt's 09 S|
malignant Lymphoma*“ ovou

Yvonne M. Barr  Bert Geoffrey Achong
(*1932) (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
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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)
! s
95.0% T " Median séroprevalence
podle véku, a
£ EBV podle vék

—— T _ :F__/ rasyletnika, National

- Health and Nutrition

R T
o Examination Survey,
S 75.0% T : 2003-2010.
o
§ =#=—Non-Hispanic Black
E- 65.0%
8 == Non-Hispanic White
=
@ 55.0% 7 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): e64921.
doi:10.1371/journal.pone.0064921http://www.plosone.org/article/info:doi/10.1371/journal. pone.0064921

Prenos a epidemiologie ve FNM &>

pozitivita pacientd dle véku pfi nabéru FN MOTOL
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http://www.plosone.org/article/info:doi/10.1371/journal.pone.0064921

NF-KB Activation by EBV

Vstup do bunky

..... medo o N0Y  gp350/220

vazba na:
CD21(CR-2)
HLA Il

Permisivni bb.

e B lymfocyty
A

Epitelialni
2 bunky

b ol —

LoiBLpepits
: B £pression ellaios

Larad

Jak manipuluje EBV s imunitou/proliferaci?

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

EBNA-3B

EBNA-3C
LMP-1

LMP-2A

EBER

Sequence-specific DNA-binding protein to EBV element; sequence-nonspecific chromosome association protein; transactivator of viral
latent genes and host genes; responsible for episome replication, segregation and persistence of viral genome; involved in p53
degradation and oncogenesis -
'I'ramcriptianam{ 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 (co)factors 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 i ic region; i with cellular tr iptional (co)factors and EBNA-LP; is critical for
EBV-mediated B-cell transformation

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

Coactivates with EBNA-2 host CXCR4 and CXCL12 genes; induces CDKN2, chemokines and aurora kinase B; mediates RB degradati
attenuates H2AX expression and overcomes EBV-infection-mediated DNA damage respense; promotes cell proliferation; induces G1
amests; essential for EBV-mediated B-cell transformation

Mimics the constitutively active form of CD40, a major EBV-encoded e; activates NF-kB, JNK and p38 is critical 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 CSC-like properties

Mimics constitutively active, antigen-independent BCR signaling through constitutive activation of the ERK/MAPK pathway224; blocks
antigen-dependent BCR signaling; induces B<ell lymphoma in transgenic condition; is important but not essential for in vitre primary
B-lymphocyte growth transformation; rescues the LMP-1-generated impairment in germinal center in the response to antigen in animals;
confers resting B cells sensitive to NF-B inhibition and apoptosis; suppresses differentiation and promotes epithelial cell spreading and
motility in epithelial cells; and enriches cancer stem cell-like population

Most abundant EBV-encoded noncoding RNAs; augments colony formation and induces growth; confers cells resistance to

PKR-d d is; induces ki and dul; innate immune response; binds to La, PKR, L22, PRR and RIG-l; and
EBER-mediated RIG-I activation likely contributes to EBV oncogenesis. EBER blockades of PKR-mediated phosphorylation of elF2a

results in blockage of elF2u- of protein and resi to IFNe-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,
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Jak manipuluje EBV s imunitou/proliferaci?
(Antigeny a latence)

EBNA 1 — udrZuje cirkularni formu DNA
Lymph node germinal centre Peripheral circulation

EBNA1/LMP2
+ BARF1

Buccal cavity Oropharyngeal

mucosa

i
|
1
i
i
i
i
i

Persistence

Eowd [T

BL, gastric cance

Zdravy hostitel

Naivni B bb.

Bollard, C. M. et al. (2012) T-cell therapy in the treatment of post-transplant lymphoproliferative disease llllllll‘t‘
Nat. Rev. Clin. Oncol. doi:10.1038/nrclinonc.2012,111 REVIEWS KIS

Patologické pusobeni EBV

* Imunokompetentni hostitel

— Infekéni mononukle6za
— Chronicka aktivni EBV infekce
— X-vazana lymfoproliferativni nemoc
Maligni onemocnéni

» Hodgkinova nemoc

+ Burkittdv lymfom

» non-Hodgkinsky T/NK lymfom

» Nasopharyngealni karcinom

+ Karcinom zaludku 4 s T

Angioblasticky T lymfom ' )

Right Eustachian

\‘Tube Orifice

— Septum

Nasal Cavity Te: com/n
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Patologické plisobeni EBV
* Imunokompetentni hostitel . "‘f ; s .

— Infekéni mononukledza
Chronicka aktivni EBV infekg
X-vazana lymfoproliferativni §
Maligni onemocnéni /
» Hodgkinova nemoc
» Burkittdv lymfom
* non-Hodgkinsky T/NK ly
» Nasopharyngealni karcing
+ Karcinom zaludku ;
* Angioblasticky T lymfom
* Imunokompromitovany hostitel

Vlasata leukoplakie

— Pripadné vysSe uvedené
malignity

Post-transplantaéni
lymfoproliferativni
nemoc (EBV-LPD)

Encefalitida/myelitis,

—  pneumonie, hepatitis

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 vicek a bli¢eje, nechutenstvi

* inkubaéni doba je 4-6 tydnl

* zpocatku vypada ,,angina“

+ prenos slinami

* lééba trva pfriblizné 6 mésicu:
klid a dieta (2-3 mésice);
nasledné je nutno se
fyzicky Setrit

https//home.tel ~bobh/ h

N

jen 21

=
—

27



Anitkorpertiter

Diagnostika

Zakladni diagnéza EBYV infekce je sérologicka - nepfima.

Post-akutni
faze

Casna faze Pozdni faze Reaktivace

Heterofilni protilatky | Paul-Bunnelova reakce

spate Phase Reaktivierung

CA (IgM) CA (IgG)

EBNA (IgG)

Anti-VCA p22 (IgG)

\
i
CA
(IgA, IgM)\

A (IgG)

E
I | |
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 vzorkl pozitivnich (65%); median pozitivity 110
(rozmezi 11-157 6670) ve 100 000 g.e.

5 — 39(
‘ Heterofilni profilatky ‘ 1:320
@
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Po primoinfekci

podle: hitp:fiwww.med.cmu.

serology._figure2.1.jpg
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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 pIné krvi stoupaly od HL— HSCT — IM

7

6 ]
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2 *
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z .t t
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s
g 0”‘ * .. -
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o $s IERE B . - .
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w . - .
2 i * -
2 * >
0 *
ND
HSCT HL IM

Chronicka aktivni EBV infekce

Atypicky infikované i T lymfocyty a NK buriky

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.

FE Sanchez et al. / Annals of Diagnostic Pathology 12 (2008) 368-371
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Chronicka aktivni EBV infekce

T-cell type NK-cell type S N
n=16) n=12) P virus infection
Symploms Symptoms and signs
Fever, = 1 d/wk (%) 67 25 .04 Fever
HMB (%) 13 75 .002 Liver dysfunction
Splenomegaly (%) 73 100 .08 Splenomegaly
Large granular lymphocytosis (%) 13 83 0004 Lymphadenopathy
Calcification in basal ganglia (%) 7 33 nl] Thrombocytopenia
Laboratory data Anemia
IgG (mg/dL, mean * 50) 22131104 1682 > 464 11 HMB
IgE (IU/mL, mean * 3D) 282298 2774 £3TT4 04 Skin rash
VCA IgG (geometric mean titer) 2405 446 01 Calcification in basal ganglia
EA IgG (geomeiric mean fiter) 831 19 02 Oralulcer
EBNA (geometric mean titer) a0 5 2 Hydroa vacchiforme
Viral load
PBMC (copies/pg DNA, mean + SD) 104108 1[ee04 09
Plasma (copies/mL, mean + SD) 102811 1peeet 49

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

(%) Life-threatening complications

o
"o

100 Hemophagocytic syndrome

90 Corenary artery aneu!
90 Hepatic failure

50 Malignant lymphoma
50 Interstitial pneumonia

rysm

48  Central nervous system involvement

43  Sepsis

28 Pulmonary hypertention

18 Intestinal perforation
18 Myocarditis

21
21
18
16
12

|

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

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
VCA IgG + +++ + ++ 147 U/ml | 119 U/ml
VCA IgM + + - + + 72,5 UIml | 45,5 U/ml
EA-D ++ ++ +H++ (ysoka | ++ ++ 90 U/ml <150 U/ml
exprese)
EBNA 11gG | - - - + + 52,5 U/ml | 14,3 U/ml
100000 -
10000
2 1000
o
8
o
S 100
]
c
>
@ 10

0 4

19.5.2003

135.

T

2004

—o—Krev ® Biopsie zbronchli A

T

8.5.2005

3.5.2006

T

Datum

28.4.2007

T

22.4.2008

T

174

BAL ® NaloZvN.L.

T

.2009
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EBV naloz v 1 m| biologického materialu

1000000 -

100000 -

B>

10000 - A
1000 -+
100 H

10 A

EBV in 1 mL of biologic material

1 T 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 12.4.2010
Date
—e—Blood A BAL X serum

Maligni plisobeni EBV
NHL - Burkitttv lymfom # P

Velmi agresivni

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

,obloha“ — nadorové lymfocyty

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

. VPgrFSx5vU4
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Maligni pusobeni EBV
AT

“"""lw%"? %3 ,.:Is'-‘a-‘-.

Hodgkinlv lymfom

- L /
Vysoky poc’et palefentu v ’z, .} & .‘4'
dlouhodobé remisi Gies !
Vy3si vyskyt u mladsich oo

pacientti (kolem 20 let véku) a
pak u starsich 50-60
(median véku pfi dg. 35 let)

Pomér malignich k ﬁ B o
nemalignim bunkam ~ 1:100 L0 54
®
l
Incidence 2,4/100 000 u Zen a r’o' .
3,1/100 000 u MUz, *

TR R

° 3o, s

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

dle stupné celularni reakce:

typ | s pfevahou lymfocytl (malo R-S bunék, hodné lymfocytd; nejlepsi prognéza) (5 %);
typ Il nodularné-skleroticky (nodularni loziska, buriky (retikularni, lymfocyty, histiocyty) v kolagennich viaknech)

(70 %);
typ Il smiSeny (20-25 %);

typ IV klasicky, chudy na lymfocyty (Sternbergovy buriky zmnozZeny; nejhor$i prognéza) (1 %).

Pacienti s Hodgkinovou n. a NF ca.

+ Pozitivni HL — 69 pacientt (38%)

Log EBV naloze normalizovany na 10 000
g.e.
N

ND

+ pozitivnich 110 vzorkl pIné krve (17%) a 30 vzorkl 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)

N * *
*
. : S
*
o ¢ o o’. *
R IR I
*
* *
*
- *
*
* *
t3s
| &
'3* i:' -
T4 Qo .
sttt '
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::,0’00::
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s
Krev Plazma Uzliny Nasofaryngeaini ca. WB
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EBV asociovana potransplantacéni
proliferace (EBV-LPD)

¥ RS

&'!" A

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 situ hybridisation shows small amount of positive cells,
E-G. Polymorphic PTLD. E. Low power view shows disturbed lymph node architecture. F. Higher

I a

power shows a polymorp posed of plasma cells, lymphocytes (small, med;
large and Reed-Sternberg:like). G. EBER ISH shows numerous positive cells.
H-I. PTLD. H. Diffuse ion of large atypical cells, I. CD20 staining shows their B-

cell origin (Courtesy to Prof Thomas Tousseyn).

Etiopatogeneze a klasifikace EBV-LPD

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

EBV podminénd proliferace

Neinfikovany B lymfocyt Category Subtype
. : n .
. Early lesions Plasmacytic hyperplasia
EBV infikované Infectious mononucleosis-like lesion
@ B lymfocyty Polymorphic PTLD B-cell neoplasms
Monomorphic PTLD — Diffuse large B-cell lymphoma
(classify according to lymphoma — Burkitt lymphoma
Mutace IgH they resemble) — Plasma cell myeloma
— Plasmacytoma-like lesion
— Other®
@ T-cell neoplasms
EBNA2 — Peripheral T-cell lymphoma NOS
s — Hepatosplenic T-cell lymph
Preziti diky — Other
bcl-2 .
(cpao/cpaoL  Classical Hodgkin cT1-2gr3
interakci) lymohoma-tvoe PTLD cT3-4
@ http:/fwww.cancernetwork i k-and-resg fter-solid: transplant
Pfiznaky rtizné zavazné poly-, oligo- az monoklonalni proliferace.
Imortalizace diky Mononukleosa-like syndrom
virovy BHRF1 (homolog bcl-2) Horegka, bolest v krku, myalgie, tonzilarni hypertrofie a kréni lymfadenopatie, hepatopatie
LMP-1 (homolog bcl-2) Tumorézni forma

- aktivace NF«B signalizace
9 Sekundarni symptomy pfitomnosti zvétSeni lymfatické tkané : bolest, obstrukce, perforace,

- vazba TRADD z TRAF Gl krvaceni, respiratory distress, etc.
pro-apoptotické cesty 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/or 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; u daVana inc Ide nce
OKT3 = muromonab-CD3 (Orthoclone OKT3); PTLD = post-transplant lymphoproliferative disorder. 2_25%

* Kumulativni intenzita imunosupresivni terapie

* Pouziti anti-T lymfocytarnich protilatek v pfipravé a/nebo
potransplantacni péci

» T-cell depletovany stép

* Intenzivni terapie GvHD

» Aktivace zpravidla kolem D+60

Diagnéza EBV-LPD

Diagnoza neoplastickych forem EBV-LPD by méla spliiovat
alespon 2 z nasledujicich Kkritérii:

— Zména ¢i zniceni bunééné struktury tkané lymfoproliferativnim
procesem

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

— Priikaz EBYV infekce v mnoha buiikiach (napf. DNA, RNA, protein...
Pouha detekce EBV DNA v krvi neni dostacujici.

Dle definice EBMT IDWP, 2007

+ Kilinické pfiznaky 3
| Europ‘:::“ce -
« Zobrazovaci metody L Conctions -

Leukemia

* 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
* Rlzna metodika PCR — nejvice kvantitativni real-time PCR
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Log normalizované virové naloze
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Log normalizované virové naloze

Log normalizované virové naloze

Log normalizované virové naloze
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GCV FINFa+
GvHD tote

pozdéji

)

Lymfadenopatie, FUO,

hepatosplenomegalie,

atypicka y-frakce

proteinti
10 20 30 40 50 60 70 80
Days after HSCT
GVvHD GvHD

GCV profylaxe

FUO

L))

Hepatosplenomegalie

O B N W H OO O N ®©

20 40 60 80
Days after HSCT

100

120

ytotectl]
GvHD

b )

Splenomegalie a
lymfadenopatie,

atypicka y-frakce

proteinG

10 20 30 40 50
Days after HSCT
GvHD

GvHD GvHD

60

70 80

Splenomegalie, atypicka y-frakce
proteint, vzestup B lymfocytd

B

\

20 40 60 80 100 120
Days after HSCT

140

160 180

Retrospektivné testovani pacienti

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

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

Retrospektivné testovani pacienti

Chlapec, 5., HSCT pro JMML

Darce: MUD

Stép: BM

Priprava:busulfan(is mgikg)
cyklofosfamid (120 mg/kg)
ATG (16 mg/kg)

GvHD prophylaxe: CyA+MTX

GvHD: grade Il (o+ 56; GIT)

Zemrel D+72 na MOF.

Chlapec, 11 r., HSCT pro AML

CR2.

Darce: MUD

Stép: BM

Priprava: busulfane mgikg)
cyklofosfamid (120 mgikg)
melphalan (140 mgim?)
ATG (40 mgikg)

GvHD: grade IlI-IV (p+23; GIT)

Zemfiela D+182 na MOF.
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Log normalizované virové naloze

Log normalizované virové naloze

Retrospektivné testovani pacienti

8 -
7 L 4

6 . ad
5 4

44

3

2 4

1

o 4

ND w w : oo T \
-120 -100 -80 -60 -40 20 0

Dny pied umrtim

Maximum detekované kvantity byl mezi
1.16x108 and 1.17x107 NVCs.

Retrospektivné testovani pacienti

L=

T T g T T ]
-120 -100 -80 -60 -40 -20 0

ND

Dny pied umrtim

Detekce predchazela umrti s medianem 47 dnti (-91 to -30)
Detekce predchazela klinické znamky EBV-LPD s medianem 35 dni

(-77 to -24)
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Log normalizované virové naloze u pozitivnich pacientt

Log normalizované virové naloze

ND

Retrospektivné testovani pacienti

ND v v ¢ r-— T )
-120 -100 -80 -60 -40 -20 0

Dny pied umrtim

Jako hranice suspekce EBV-LPD byla stanovena kvantita
104 NVCs.

Kvantita > 10* NVCs predchazela klinické znamky EBV-LPD s medianem
14 dnt (- 56 az 2)

Prospektivné testovani
— maximalni kvantity EBV

¢ Decessed pafiiiy Hladina velmi vysokého rizika
<@ Prospectively tested
ts. D d f 4 =
. s e > 104 NVCs —= 50 IU/ng
# Clear clinical felv iseiici s DFf
. o podezfely a/nebo souvisejici s pfiznaky
.50 LPvaand/‘l?r FC EBV-LPD - 102 vzork( od 26 déti (7.1%) a
confirmation =
3 treatment with 22 dospélych (3.2%)
TS rituximab
< No clear clinical EBV-LPD potvrzena u 22 (45%)
signs of EBV-LPD,
A3k - Ad rituximab treatment
____________ I‘Eg ____duetoGVHD...

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

> Hladina benigni reaktivace
<103 NVCs = 5 < IU/ng

Patients with no

+ symptoms of EBY. nizké kvantity a Zadné znamky EBV jsme
treatment pozorovali u vétSiny vzorkd 275 déti a 481
dospélych.
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Kumulativni incidence v riznych normalizovanych EBV hladinach

Log normalizované virové naloze

Log normalizované virové naloze

Incidence v ¢ase po HSCT

08
Déti

0,7 1 Pozitivni
06
05 1 10?
04 1 v 1z
03] Na kazdé
0.2+ 2 hladiné
o pozitivity je EBV

° 0 100 200 300 400 500 600 700 d ete kOVé no
., |pospeii Eastji u
06 Pozitivni détSkyCh
pacient(
04 107
p<0.007
02
01 10°

0 =

0 100 200 300 400 500 600 700

Days after HSCT

Benigni hladina reaktivace

Chlapec, 13 let, HSCT pro MDS-RAEB
Darce: MMUD (s/10)
Stép: PBSC
Ptiprava: busulfan (16 mgikg)
cyclofosfamid (120 mg/kg)
melfalan (140 mgim?)
ATG (40 mg/kg)
GvHD profylaxe: CyA+MTX
GvHD: grade Il (p+28;GIT)
Dalsi: BKV-HC(D+40), CMV(D+55)
Vysledek: zije, zadné klin. problémy
Divka, 13 let, HSCT pro SAA
Darce: MMUD (9/10)
Stép: BM
Priprava: TBI (5,4 cy)
cyclofosfamid (200 mgikg)
ATG (40 mg/kg)
GvHD profylaxe: CyA+MTX

GvHD: grade Il (p+40;GIT)
Dalsi: CMV(D+46), plicni afekce neznamé

3

GCV (CMV)
7 GvHD GVvHD
6
5
P
3
2
1
0
ND
0 100 200 300 400 500 600 700 80(
Days after HSCT
FCV.GCV and VGCV (CMV) VGCV (CMV)
7 - GvHD cGvHD GvHD
6
5
7
3
2
1
0
ND
0 100 200 300 400 500 600 700 800 900

Days after HSCT

etiologie, steroidni DM
Vysledek: zije, zadné klin. problémy

1000
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Log normalizované virové naloze

Log normalizované virové naloze

Log normalizované virové naloze

Log normalizované virové naloze

Rizikova hladina reaktivace

GVvHD

200

GvHD

400 600 800
Days after HSCT

GvHD

1000 1200

100 150 200
Days after HSCT

250 300

Chlapec, 6,5 ., HSCT pro ALL
I?érce: RD (10/10)
Stép: BM
Priprava: TBI (12 ay)
etoposide (60 mg/kg)
ATG (40 mglkg)
GvHD profylaxe: CyA+MTX
GvVHD: grade Il (p+42;GIT+skin)
Vysledek: zije, zadné klin. problémy

Chlapec, 15 let, HSCT pro BAL
Darce: MMUD (9/10)
Stép: PBSC
Priprava: TBI (12 ay)
etoposide (60 mg/kg)
ATG (40 mglkg)
GvHD profylaxe: CyA+MTX
GvHD: grade | (o+66)
Dalsi: plicni mykéza
Vysledek: zije, zadné klin. problémy

Lokalizovana EBV-LPD

100 200

GCV, FCV, CDV (Cf
GvHD

D+55 Otok krku, febrilie.
abulie, ztrata mentalnich

D+65 tremor,
funkci.

Bez zduieni LN na CT nebo MRI.

11300/ml EBV v CSF.

300 400 500 600 700 800

Days after HSCT

MV)

GvHD *

Pleuralni vypotek. Puntat D+69.

Bez zdureni LN na CT ne

——————— 10000/ml EBV v exudatu.

e

bo MRI.

e

0

100

200 300
Days after HSCT

400 500

Zena, 58 let, HSCT pro MDS/AML
I?érce: SD (8/10)
Stép: PBSC
Priprava: idarubicine (21 mg/m?)
fludarabine (25 mgim?
TBI 126y) ATG (40 mgikg)
GvHD profylaxe: CyA, MMF
GvHD: grade Il (p+22)

Vysledek: rychlé zlepsSeni, zije

Zena, 39 let, HSCT pro AML

I?érce: MMUD (9/10)

Stép: PBSC

Priprava: idarubicine (21 mgim?)
fludarabine (25 mg/m?)
TBI a26y) ATG (40 mgikg)

GvHD profylaxe: CyA+MMF

GvHD: grade IlI-IV (+15)

Dalsi: plicni proces neznamého ptvodu
Vysledek: zemiela D+478
na MOF
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Pacient2 | okalizovana EBV-LPD (NHL)

Log normalizované virové naloze

ND

GuHD Chlarec, 15 let, HSCT pro ALL v 1. CR
CMV, EBV, HSV seronegativni

Darce: MSD (pratr)
Stép: PBSC
Priprava: TBI (12 cy)
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)

GvHD: grade Il (p+28;GIT, kaze)
Th: MP (1 mgikg; do D+74) + CSA (do D+102)

T j D+280 — Herpes zoster (acv)

0 200 400

Dny po HSCT

Pacient2 | okalizovana EBV-LPD (NHL)

Log normalizované virové naloze

ND

F . EBV v biopsii pankreatu Pankreatopatie neznamého plvodu,
i l potvzeno CT a US.
® MRD negativni.
i 1CRP, 1 IgG, bez autoprotilatek.
1 Laparotomie.
< ___ V biopsii jsme detekovali vsechny
typy lymfocytl. Zadné maligni buriky.

1 DR+ lymfocyty
0 200 400

Dny po HSCT
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Pacient2 | okalizovana EBV-LPD (NHL)

mi m
-
Al

némie. Krvaceni ze Zzaludku.

6 ® 4 xrituximab 375 mg/m?

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

4 — (DLBCL)

Maligni buriky darcovského ptvodu.

Log normalizované virové naloze
w

— o
0 200 400 600
Dny po HSCT

Lécba podle protokolu
BFM NHL 2004

Béhem posledni chemote-
Rapie sepse zplisobena
Pseudomonas aeruginosa.

Posledni PET CT potvrdilo
remisi NHL.

41



Pacient2 | okalizovana EBV-LPD (NHL)

7 - I Chemoterapie

Log normalizované virové naloze

Log normalizované virové naloze

Log normalizované virové naloze

ND o0 - T T T T !
0 200 400 600 800 1000 1200
Dny po HSCT

Pacient ztistava v remisi
ALL a NHL.

Generalizovana EBV-LPD
Chapec, 3,3 1., HSCT pro MPS |

Hepatosplenomegalie, atypicka
-AC y-frakce proteint =
=M Darce: MMUD (s/6)
Stép: CB

Priprava: busulfan (24.5 mg/kg)
cyklofosfamid (200 mg/kg)
ATG (40 mgikg)
GvHD profylaxe: CyA, MP
/\ GvVHD: grade Il (p+49; GIT)
rituximab den D+69
Vysledek: zije, bez klin. problému

0 200 400 600 800 1000 1200
Days after HSCT

Vzestup B lymfocytt a2 na 50% v Chlapec, 4,4 r., HSCT pro WAS
periferni krvi D+56. 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.

20 Vysledek: zZije, bez klin. problému

Days after HSCT
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Potvrzeni EBV-LPD prutokovou cytometrii

<FL 2 Log> CD27-PE

FL4-H: CD19 APC

4

4

10

"

Den 47 Den 49 Den 56
10° 10° 10°
© 398 © 0055y
g g
2 2
> >
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T T
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10 100 7
6
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g
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0
. 238 EBV
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<FL 1 Log=: IgW-FITC

Proliferace pamétovych B bunék

<FL 2 Log= LAMBDA-PE

KAPPA IgL+ bufiky

Polyomaviry

* malé viry s cirkularni ds DNA
* primér kapsidy 42-45 nm, genom: 5 kbp
* prenos fekalné-oralni cestou

Days after HSCT

* JC virus - progresivni multifokalni leukoencefalopatie PML

* BK virus — hemorhagicka cystitis, nefropatie (odhojeni ,stépu* ledvin)
WUV aKIV - polyomaviry detekované u respira¢nich infekci

*  MCV - Mercel cell carcinoma virus — virus zplsobuje vzacny ca. Kize
» Nasledné detekovany na kazi lidské polyomaviry (HPyV 6-10)

» Pfipadna moznost terapie cidofovirem

Fields - Virology

L i a ;
www3.us.elseviethealth.com/ajkd/ atlas/37/1/atlasf02.htm.

%

Copyright © 2001 by the National Kidney Foundation
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Pacient 3 BKV - hemorhagl

z
Oo r v w & 00 N

o P N W A O o

Log of viral quantity in 100 000 GE  Log of viral quantity in 100 000 GE

=z
o

25 0 25

valganciclovir

FCV

50

75 100 125

Days after HSCT

€

cka cystitis

BKV

Vék pfi Tx.:18 let, Fanconiho anemie, MUD 9/10, BM, aGvHD grade I.

Virové naloz normalizovana na 10 000 g.e. tkané
tkanova specificita

right lung
# left lung
Agut (small

bowel)
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X liver

® urinary
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Pacient 4

CSF

1,E+09%

1,E+08 A
1,E+07
1,E+06 -
1,E+05 4
1,E+04 -
1,E+03 4
1,E+02
1,E+01 4
1,E+00 1 =
1,E-01

JCV

Pacient J.Z. (HIV+)

0

Pacient 4

10 15 20

< Normalized JCV = Normalised HIV

JCV

*13.11.1969

20:47:33
606 Sn 15

40 let stary HIV+ pacient zemiely na PML.

© ©® N O O A W N R

NNN NN B R R R R R R R e
R W N P O © ® N O 0 » ® N B O

Colon

Lung Left Upper Lobe
Myocard

Testis

Kidney - Left Cortex
Kidney - Right Medulla
Stomach

Thyroid gland

Lung Left Lower Lobe
Lung Right Upper Lobe
Kidney - Right Cortex
Liver

Lung Right Middle Lobe
Duodenum

Jejunum

Spleen

Urinary Bladder

lleum

Suprarenal gland - Right
Pancreas

Suprarenal gland - Left
Lung Right Lower Lobe
Brain

Kidney - Left Medulla
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Papilomaviry

Common Wart

» ds DNA virus
» Délka genomu
* délka DNA
* vice jak 100 rdznych sérotypy
+ plivodci — bradavic
+ Condylomata
accuminata
+ Epitelialni
karcinomy
« Cipku
* Hrtanu
* Penisu ...

Plantar Wart

Filiform Wart

Mosaic Wart

« genitalni bradavice asi 30 Periungual Wart

typl
« vétSina lidi se nakazi v
prvnich 2-3 letech
sex. aktivity
(2/3 v pribéhu
prvnich 3 mésicu)

Oral Wart

Genital Wart

tp: A u r ploads/2016/02/types-of-warts.jpg

Papilomaviry

HPV-LR
6, 11, 40, 42, 43, 44, 54, 61, 70, 72 a 82 B s
(condylomata accuminata, ca.) g f&r

« 2-8 mésicu po nakazeni vede u 50%
infikovanych Zen k lézi

» neonkogenni

« vék vyskytu kolem 25 let

HPV-HR
vysoce rizikové: 16, 18, 31, 33, 35, 39,
45,51, 52, 56 a 86
« unifokalni léze (CIN 1-3 a ca.)
* pfenos sexualnim kontaktem
« specificka imunita ma vysokou
protektivitu
« vék vyskytu: 35 let (CIN 3) a 45 let (ca. )
* CIN 3 po 18M-5 letech
* 80-90 % Zen eliminuje virus spontanné
béhem 8-16 mésicu
* 2 10-20 %, které virus nevyeliminuiji:
* 20 % vyvine CIN 3 béhem 5 let
* 5 % vyvine karcinom do 15-20 let

(u Zen s pravidelnym screning. jenom 1 % dojde do
stadia ca.)

htp

http://andryrasamindrakotroka.e-monsite. 7.jpg
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Papilomaviry — genom

Gene Function

L1 | Major capsid protein.

L2 | Minor capsid protein.

E1 Transcription factor, helicase activity.
Mediates episomal DNA replication.

E2 | Transcription factor. Regulates viral copy number.

E4 | Facilitates virion release.

Stimulates cell proliferation and
E5 | prevents differentiation.
Downregulates surface MHC class I expression.

L1
Deregulates cell cycle control through

E6 | p53 inactivation/degradation. Induces malignant
transformation together with E7.

Keeps cells active in the cell cycle through
E7 | Rbinactivation. Induces malignant transformation
alone and together with E6.

ttps:/iwany g Riemer /45113410 figureffigL/AS:307360930254856 @1450291964254/F IGURE-1-HPV-16
3 ctvity-of-E6-and-E7-The.left-panel-sh

Papilomaviry — onkogenni potencial

How genital
Normal waits form 4. Virus sheds, passing on to others
Hormanes/ cytokines L4 Mart
RB Profooncogenes °e @ ~-
p53 Transcriptional acfivators 09 ¥ -
) A 9 2 0 - 2
Rest Growth { (VO P75 2
\ g g
. 3. HPV causes
Removal of growth suppressors -, © inesed kn wals
; { o multiply an
Hormanes, cytokines O 1o ari
m Protooncogenes A ) )\ YA

)

5 &
B / ° o\7 D &)
A Growth gyl '\‘\’

9. 0 2. DNA from virus
enters skin cells

Adenavirus
e

Papillomavirus

v

Other targets 6-Al L4
oo ) g

Gl Arrest v
DNA Repair ‘ proteasomet

@ o

Ubiquitinilace a proteolyza
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HPV 16 a 18

Zpusobuje az:

e

70% karcinomu dél. ¢ipku
80% ca. konecniku

60% ca. vaginy

40% ca. vulvy

90% genitalnich bradavic

* HPV je nejCastéji pfenasena STDu heterosex. dospélych

(> 80% americkych zen ziskalo alespon 1 typ HPV do véku 50-ti let)

« 529,000 novych pfipadi ca. Cipku a 275000 umrti/rok

* VAKCINACE!!!

T
B &> W
g -

HPV vakcines: Gardasil(Silgard) N P>
Cervarix GARDASIL™
e el
(Ty -
Adenoviry

neobalené ds DNA viry

ikosahedralni struktura 70-75 nm

genom: 35 kbp

podle homologie — 7 subgent A-G

podle antigenni specifity — pfes 50 sérotypu

Akutni faryngitis, Faryngokonjunktivitis, Akutni
respiracni infekce, Pneumonie, Akutni
hemorhagické cystitidy, Keratokonjunktivitis,
Pertussis-like sy., Hepatitis, Gastroenteritis,
Meningoencefalitis, Myokarditis

Persistence u BMT, pacientt s imunodeficity Ci
imunosupresi — v kolon, v mocovém traktu
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Sérotypy

Sérotypy Lokalizace infekce
Respiracni, mocové, GIT infekce a CNS
A 12,1831 infekce; u pacientti po HSCT vzacné.
B 3,7,11, 14, 16, 21, | Respiracni, o¢ni, mocove, GIT infekce a CNS
34, 35, 50 infekce.
C 1,2,5,6 Resplrgcnl, mocové a GIT infekce — také
hepatitidy.
8-10, 13, 15, 17,
D 19, 20, 22-30, 32, | O¢ni, GIT infekce a a CNS infekce; u pacientt
33, 36-39, 42-49, po HSCT vzacné.
51
E 4 O¢ni a respiracni infekce; u pad
vzacné.
F 41 GIT infekce; u pacient po HSA vzacnés
G 52 GIT infekce. j

Rozdéleni adenovirovych infekci do skupin (upraveno dle Fields Virology 5th edition, Kapitola 63).

Pacient 5
[«}]
9
e 1u
[
2 10
2 9
x g
.g 7
. 6
E 5
T 4
2 3
£ 2
S 1
2 0
' ND
(]
S
(o))
o
-

Divka

uuuul cidofovir o Krev

50

Veék pfi HSCT: 1 rok

B Stolice
]
]
] a0
. o y—ual” .-
O T * T
100 150 200
Dny po HSCT

Dg.:ALLv CR2 Stép: CB (5/6)

Pfiprava: busulfan, cyklofosfamid, melfalan a ATG  Pfihojeni D+25.
GVHD grade Il (GIT1, kGize 3) Ié€ena kortikoidy.
Kompletni chiméra ode D+14.
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Pacient 6

Sepse a hemodialyza
FOS
GCv
ACV

PRES

(N |

Fijen 21
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Pacient 7

Log of viral load in 1 ml of whole blood / Stool
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Dny po HSCT

W 11§ cidofovir |||

Detected
AaV quantiy
in1gofthe

« Blood
B Stool

—AST (pkatl)
—ALT (ukati)
Urea (mmolr)

— AST (pkatl)
— Bilirubin (umol)
~ Creatinine (umoll.)

50 100 150 200 250 300 350
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Parvovirus B19

malé neobalené viry ss DNA +/-
Primér kapsidy 20-26 nm,
genom: 5 kbp

mnozeni v progenitorech erytrocytd — vede k pfechodné
zastavé tvorby erytrocytd a tak v urcitych stavech (napf.
pfi dédiénych poruchach erytropoézy) k riizné tézké
anémii

Napf. aplastické dfené, aplasticka krize, teratogenita-
hydrop foetalis...

Pata exantémova nemoc — viz prednaska

hetp:/ /wwwwadsworth.org/databank/ hirez/gradyp2 i hetp:/ /sowwyamagiku.co.jp/ pathology/image/210/ Ljpg

Parvovirus B19

Work-up of nonimmune hydrops fetalis*

Detailed including fetal
Maternal history including family history, medications, exposures

|
[ ]

e Structurally abnormal
Hydrops fetalis MCA Doppler Invasive Prenatal Testing
I l Karyotype and/or CMA
Normal Anemic (PSV >1.5 MoM) +/- PCR for CMV,
toxoplasmosis®
DNA testing for specific
/ }, —r= §\ 1 1 lnnmllu:uul ted
Swollen )9 Amniocentesis Amniocentesis or fetal blood

« Karyotype and/or CMA®

liver 7 ( . & g —Severe sampling (FBS)
/ \s B abdor_mnal 1 if concomitant intrauterine
~ s swelling transfusion is planned

+ AFAFP 1
« PCR for CMV, toxoplasmosis
+ Lysosomal enzyme testing® + Karyotype
+ PCR for CMV, parvovirus, toxoplasmosis
+ MCV of parents - DNA for alpha-thalassemia if <80 fL
#*ADA) + Consider G6PD, pyruvate kinase deficiency, lysosomal enzyme

testing if no other etiology

ydrops-fetalis jpg
Source: SMFM. Nonimmune hydrops fetalis. Am J Obstet Gynecol. 2015.
*Assuming negative antibody soreen and normal indirect Coombs to rule out alloimmunizaton; *CMV/toxo testing if fetal anomalies suggestive of infection;
Either amniocentesis or FBS; *Available in some laboratories.
Abbreviations: CMA, chromosomal microarray; CMV, G6PD, gl phosphate d PCR, polymerase chain
reaction; PSV, peak systolic velocity; MGV, mean corpuscular volume.

hetp:/ /images.alfresco.advanstar.com/ alfresco_images/HealthCare/2015/02/ 10/ d21bdf24-fe56-4292-903f-2a7cade 1188/ OBGYN0215_026_Ljpg
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Poxviry

Komplexni struktura

(symetrie) Cut-away structure of a Poxvirus (e.g. Vaccinia
Linearni ds DNA
Genom 130-375 kb Lateral body

kéduje priblizné 250 gena

(vice jak100 polypeptidu-

Casto imunogennich) Nucleoprotein
Obalené, ale rezistentni k

inaktivaci Core envelope
Replikace v cytoplasmé

Vyso_c_e d’ru hOVé Core membrane
SpeCIfICke Palisade layer
Dnes ke konstrukci Outer membrane > Envelope
genovych vektor(

Surface tubules

Inner membrane

i , L. Size of particle: 360 x 270 x 250 nm
Lidska patOlOgle je http://cronodon.com/BioTech/Poxvirus.html
asociovana se 4 rody:

— Orthopoxvirus

— Parapoxvirus

— Yatapoxvirus

— Molluscipoxvirus

Orthopoxvirus

Virus pravych nestovic
— Variola major (mortalita 20%), variola minor (mortalita 1-2%)
— Eradikovan (posledni diagnostikovan v roce 1977)
— VSechny eflorescence ve stejném stadiu vyvoje
— Primarni replikace v dychacich cestach
Virus Vaccinie (pouzit k eradikaci pravych nestovic)
Virus kravskych nestovic
(prvni vakcinace proti pravym nestovicim — Edward Jenner — 1796)

comiist lizabeth-1-loved-| http:/A ikiil com/wp-content/t 014/07/rsz_smallpox.jpg
i
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Parapoxvirus

+ Zoonodzy

» Lidské infekce zpUsobuiji
— Virus bovinné papularni stomatitidy
— Orfvirus
— Pseudocowpox virus

+ Aftézni eflorescence na sliznicich, pfipadné kazi
Klinicky se nazyvaji Orf (Ecthyma contagiosum)
-“farmyard pox”“ . cIP: -

Typically presents as a
papule/nodule on the
dorsal index finger.

> Progression through
several stages:

— maculopapular

- targetoid

- weeping nodule

— regenerative dry stage with black dots

— papillomatosis

— regression with a dry crust

> Other Findings; Ascending lymphangitis,

lymphadenopathy, malaise, and fever may occur.

» Bacterial superinfection may occur.

» Erythema multiforme occasionally occurs 10 to 14 ds. later
http://www.slideshare.net/HimaFarag/viral-diseases-of-the-skin-other

v

Yatapoxvirus

* Yaba monkey pox virus
— Onkogenni virus — histiocytomy (nadory z makrofagu) u lidi a opic
(napf. Macaca fascicularis)
— Vyskytuje se u feky Niger

https://upload.wikimedia.org/wikipedia/commons/9/9f/Macaca_fascicularis.jpg https://en.wikipedia.org/wiki/Monkeypox_virus#/media/File:Monkeypox.gif
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Molluscipoxvirus

Molluscum contagiosum

— virova infekce kdze, vzacnéji sliznicovych membran
— charakteristicka tvorbou bradavi¢natych utvar(

— infekce lidi, primatd a klokant

pfenos kontaktem

4 typy
Casto pohlavni pfenos (MCV 1,2)

http://www.dermapics.com/molluscum%20contagiosum.html

http://www.molluscumrx.com/molluscum-contagiosum-pictures/
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Terapeutické moznosti virostatik a
specifickych protilatek

vice ¢i méneé specifické pro urcité virové skupiny :

Herpesviridae @ Hsv,vzv ACV, VACV, FCS...
§ B cMv,HHV-6a7 GCV, VGCV, FCS, CDV, MBY, AIC246..
< Y EBY, Anti CD-20
©  Polyomaviridae —— BKV, JCV, WUV
Ortomyxoviridae — mﬂ:g;zé Oseltamivir, zanamivir, (imantadine amantadine)....
Paramyxoviridae —» Paramyxovirus —>PIV Ribavirine
Q: Morbiliivirus
< o Pneumovirus—< RSV Palivizumab, motavizumab, ribavirine
Z Coronaviridag —Hcv hMPV ibavirine. i
% Picornaviridae —— Enteroviruses Ribavirine, interferon
A T Rhinovirus = HRV
Caliciviridae =——— Human caliciviruses
Astroviridae — Norovirus
Rhadboviridae —— Lyssavims
» < Reoviridag =— Rotavirus
pd
© o Orl
Zpusob uc€inku protivirovych léku
Virostatika
zpravidla analogy bunéénych nukleotidid 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 7
L. s "
(Inhlbltory neuramm’(‘g&%'pluiivané virostatika pouzivana pfi [é¢bé A
a-herpesvirovych infekci (podle ECIL3). N | )\7
o Base ] famciclovir QN,l NiNHz HO_/E\/O?)
A HO'
”/“\_/N\‘ Hmk"”\ HaG OH
Phosphiztes H,N""N/LN} S 9 d D%CHE cidofovir
°0-§-.\-§-0-i-c CHy H "N)j:N\> ° o o
b b O—I/O H;NAN N NH; ane | oP—cf |6 no
4 SN CHs LN :
R . . O CHy
Sugar acyclovir valacyclovir foscarnet
L . Léky pouzivané p/i HSV
Guanidine trifosféat (GTP) Léky prvni volby. rezistentni k Ié¢hé.

Protilatky s protivirovym u€inkem Anti CD-20

Neutralizujici protilatky proti nékterym proteinim
dualezitym v patogenezi virového onemocnéni (F protein u

RSV) nebo zaméfené proti cilovym bufikam viru (anti-CD20
u EBV).
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Davkovani nejéastéjsSich protivirovych

/4 o
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 alespon 3 tydny
2 tydny 5 mg/kg/davku v Kl na 60 min a 12 hod. 2 tydny, nasledné
5 mg/kg/davku v KI 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 KI 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 podadvani - 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 pacientu 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 davky - u dospélych 75 mg 2x denné, ve velmi zavaznych
pfipadech pak 150 mg 2x denné.

Nezadouci uc€inky nejcastéjsich

protivirovych léku

« Acyklovir/valaciklovir
+ NU zpravidla reverzibilni, obvykle u pacientl s hepatopatii.
» vzacné 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 prGjem, vzestup JT;zmatenost a kifece; renaini
insuficience (vzacné u pacientll 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 hyperfosfatemie, 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, psychéza, agresivni reakce; zmény na EKG, hyper-
hypotenze, vzacné i komorové arytmie
» Pfi podani koncentrovanych roztokt (nad 12 mg/ml) do periferni Zily se ¢asto
objevuije flebitida (tromboflebitida).
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Nezadouci ucinky nejéaste
protivirovych léku

Sich

« Cidofovir

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

» potencialné az chronickému renalnimu selhani s dialyzou
» dal$i béznéjSi neutropenie, bolesti hlavy, nauzea, zvraceni, alopecie,
vyrazka, slabost a horecka. 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 acinkdm ribavirinu vystaveni ani muzi ani Zeny uvaZzujici o
poceti ditéte. V pripadé vétSi kumulativni davky pak pretrvava riziko
teratogenicity jesté nékolik mésicli. nauzea, bolesti bficha....
CHy
[+]

| . . .
~., Oseltamivir Ribavirine \H\\
i N NH,
~ /o\‘//x\/NH2 </ ‘

Zasadni pro uspeéech terapie je
ale stale zasadni...

... rekonstituce imunity!
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