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MAJPATOLOGIA (1)

A maj szerkezete
A majbetegségek diagnozisa
A majkarosodas altalanos jellemzoi

A maj veleszuletett anyagcserezavarai,
enzimopathiak

A maj fertbzeses megbetegedeésel
— Virushepatitis
Kronikus hepatitis

« a **/++-gal jelolt képek informacioi alapvet6 fontossaguak.

« Az x-el jeloltek nem képezik a vizsgaanyagot, csak
erdekl6doknek

* A nem jeloOltek ismeretét sajat belatasra bizom
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A majsejtek tipusai (**)

e Parenchymasejtek
Hepatocytak
Biliaris hamsejtek
(cholangiocytak)

e Nem parenchymalis

majsejtek

Endothel
Kupffer

Csillag (Ito,fat
storing)

Pit




A majszerkezet ,alapegysegeirol’
alkotott elkepzelesek (++)

* Lobulus
 ACINUS




A MAJBETEGSEGEK FELOSZTASA (++)

e Diffuz
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A maj alapvetd reakcioi (++)

Reverzibilis elvaltozasok

— Adaptiv elvaltozasok

— Degeneracio

— Intracellularis anyagtarolas
Irrereverzibilis elvaltozasok

— Sejthalal: nekrozis, apoptozis
Regeneracid/proliferacio
Gyulladas

Fibrézis

Daganatos atalakulas



Patologiai modszerek a majbetegsegek
diagnosztikajaban (**)

« Vastagtlu aspiracios biopszia
 Hisztologia feldolgozas
— Metszet: H&E, PAS, ePAS, Berlini kék, ktsz-i festés, Shikata

féle orcein, stb, immunhisztokémia (szikseég esetén)
« Véekonytlu aspiracios biopszia
» cytologia
 hisztoldgia (ritkan, nagyobb szovetfoszlanyok esetén)
— Kenet: H&E, Giemsa, immunhisztokémia (szUkseg esetén)

« Sebeészi biopszia (mitét soran)
— hisztologia
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Gyermekkori majbetegsegek feln6ttkorban

A kronikus hepatobiliaris megbetegedésben szenvedd gyermekek
nagyobb szamban érik meg a felndttkort

Szukséges az ,atmeneti periodus”- ban el6forduld majbetegségek
ismerete (10 évtdl, 14-18 év kozaott)

A ,felndtt” hepatoldgusoknak ismerni kell ezen betegek kezelését

* 41 millié 5 év alatti gyermek obes vagy tulsulyos
« 340 millié 5 — 19 év kozotti gyermek obes vagy
tulsulyos

* A szamok orszagonkeént valtoznak
—  (WHO 2016, J.Hepatol. 2019)

NAFL A NASH Fibrosis
Cirrhosis

Joshi et al. J.Hepatol. 2017. 66:631-644, Nuzio
et al. ClinRes.Hep.Gastroent. 2014. 38:277-283,

:‘g{’jz @ Crespo et al. Metabolism 2016



Gyermekkori majbetegségek felndttkorban
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Paediatric ! Adult

16 years
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| Young adult > parent/guardian
|

Transition
16-25 years
Parent/Guardian = Adolescent
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Pre-transition |
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Time |

Fig. 1. The transition process.

Joshi et al. J.Hepatol. 2017. 66:631-644

Nuzio et al. ClinRes.Hep.Gastroent. 2014. 38:277-283



A kronikus majbetegsegek korokai gyermek vs felnGttkorban

Kronikus majbetegség
gyermekekben

+ ,Sebészi” cholestasis
— Biliaris atresia (post-Kasai),
— Epeut tagulat, cysta
* Genetikus-Metabolikus majbetegség

— Familialis intrahepaticus cholestasis
(PFIC), BSEP- Epesav szintézis
zavar, Alagille szindroma,

— alpha-1 antitrypsin hiany,

— Crigler-Najjar szindroma,

— Wilson kor, tyrosinaemia, glycogen
es egyeb tarolasi betegsegek,
mitochondrialis betegségek, LAL stb

* Autoimmun majbetegségek

— Autoimmun hepatitis

— Primer szklerotizal6 cholangitis
(PSC)

« NAFLD, NASH
* Virus hepatitis B és C
*  Orthotopikus majtranszplantacio

Kronikus majbetegség
felnottekben

NAFLD, NASH
Alkoholos és toxikus majbetegség
Virus hepatitis B és C

Autoimmun majbetegseégek

— Autoimmun hepatitis

— Primer szkelotizal cholangitis (PSC)

— Primer biliaris cholangitis (PBC)
,arown ups with childhood liver disease”
(metabolikus majbetegségek)

Egyebek

Dhawan et al. Arch.Dis.Child. 2017. 102:8-9
Vajro et al. Dig.Liver Dis. 2014. 46:295-301,

Nuzio et al. ClinRes.Hep.Gastroent. 2014. 38:277-283



Fig. 2. Classification of biliary atresia. Type I, bile ducts are patent from the porta hepatis to the common bile duct and cystic duct; Type [la, bile ducts are patent to the
common hepatic duct; Type IIb, the cystic, common duct are obliterated; Type I, obstruction from the extrahepatic bile ducts to the porta hepatitis (>90% cases).

Table 3. Long-term outcomes in patients with biliary atresia
post-Kasail portoenterostomy.

Author N Transplant free Study period
survival at
20 years (%)
Lykavierisetal. 271 23 1968-1983
Chardot er al. 403 30 1986-2009
Shinkai et al. 28 44 1970-1986
De Vries et al 104 43 1977-1988
Nio et al. 80 49 1970-1986

Joshi et al. J.Hepatol. 2017. 66:631-644



A maj veleszuletett anyagcserezavarai,
enzymopathiak (1) (**)

Haemochromatosis (Fe)
» bronzdiabetes
Wilson kor (Cu) (aRr)
* M3j (CAH, cirrhosis), agy (kp.magvak), szem (Kaiser-Fleishergytr()
Alfa-1-antitripszin hiany (ARr)
« Szérum AAT alacsony, maj (dPAS+ globulusok, cirrh), tidé (emphysema),
CAVE dohanyzas!!! PiIMM (normalis), Z,S koros
Tyrosinaemia (AR)
e Tirozinbontd enzim hiba, HCC!
Glycogenosisok (AR)

* |, (Gierke kor) lll., IV., VI tipusban érintett a maj (hepatomegalia, zsirmaj,
fIbI’OSIS cirrhosis, adenomat03|s HCC)

Galactosaemia
» Cataracta, hepatomegalia, cirrhosis- Szlrés!!! Galaktéz, laktézmentes
diéta!
Gaucher kor (glikozil-ceramid-lipidosis)

* Leggyakoribb enzymopathia , genetikai heterogenitas, Gaucher-sejtek (!!).
|.:fiatal, maj Il..csecsemd- gyermekkor cerebralis tunetek Ill.: idegrendszeri
es majtunetek fiatal



6.Eset
3 eves fiu (10695/04)

Nagyfoku splenomegalia, pancytopenia

Virus szerologia: negativ

Csontveld aspiracié (mas intézmeényben): negativ
Klinikai diagnozis: haematologiai korkep?












6.Eset
Diagnozis

 Gaucher kor



Wilson disease



A maj veleszuletett anyagcserezavarali,
enzymopathiak (2) (**)

« Porphyriak

* Primer (orokletes enzimhiba), szekunder
(majbetegségek, diabeteszes acidozis, mérgezes stb)

« Akut intermittald porphyriak (sokaig tunetmentes,
kulsé hatasra manifesztalodhat, bértunet nincs,
,yohamok”, Gl és pszihés tunetek (!!!), endocrin
zavarok (hyponatraemia!), hiszt: UV fenyben,
fagyasztott anyagban fluoreszc., vizelet, szeklet
vizsgalata)

« Porphyria cutanea tarda (fokozott fényérzekenyseég,
bortunetek, majkarosodas: FE, steatosis,
porf.prekurzor, UV fluoreszcencia)



A maj veleszuletett anyagcserezavarali,
enzymopathiak (3) (**)

Herediter hyperbilirubinaemiak
— Nem konjugalt
 Crigler-Najjar-szindroma
—|.: fatalis (AR) Il.: enyhébb lefolyas(AD)
 Gilbert-szindroma (AD) (fluktualo icterus, ,inkabb
sarga, mint beteg’, ,ep” maj)
— Konjugalt
* Dubin-Johnson-szindroma (AR) (fluktualo icterus,
sotétbarna maj, durva pigmentrogok)

* Rotor-szindroma (AR) (enyhe icterus, lizoszoma
szaporulat, egyébkéent ép maj)




NAFLD and NASH in children

* Increasing prevalence (10%)
* Progression to cirrhosis is documented

« Histology is different

— Microvesicular steatosis is predominant
acinar zone 1 pattern, or azonal

— Ballooning, Mallory-Denk bodies are rare
— Portal inflammation more common
— Fibrosis in acinar zone 1

Fleet et al. Current concepts in pediatric nonalcoholic fatty liver disease
Gastroenterol.Clin.N.Am. 2017 46:217-231
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Hepatotrop virusok (**)

I ) 2 =

Virion 27 nm}| 42 nm 55-65 | 36 nm | 27-34
nm nm




A virushepatitisekhez kapcsolodo halalozas novekvo
tendenciat mutat
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http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf?ua=1



Virushepatitis

* Globalis prevalencia
+ HBV: 257 milli6 (3,5%)
« HCV: 71 millié (1%)

» Foldrajzi kulonbségek
* HBV: <1 — 20%
+ HCV: <1 — 10%

* Kronikus fertozeés

 HBV: appr. 10%
« HCV: appr. 70-80 %




Egyeb, hepatitist okozo virusok

- CMV

- EBV

« HHV-6, -7

 Human parvovirus B19
(kicsiny, ssDNS virus)

+ TTV
(burok nélkiili DNS virus)




ut virushepatitis




- 257 millid kréonikus HBV
fertdzott =

- Avilag lakossaganak 3,5%-a
WHO Global Hepatitis Report 2017




257 millio kronikus HBV

fertdozott
- 0,1%-6,2% kozott
- Tavol-Kelet: 6,2%
- Afrika: 6,1%
-  Kelet-Mediterraneum: 3,3%
- Dél-Kelet Azsia: 2,0%
- Eurdpa: 1,6%
- Amerika: 0,7%
WHO Global Hepatltls Report 2017

&



HBV

10%
] kKronikus
10-20 ev majgyulladas

Majzsugor

Majrak




Milestones in hepatitis B virus (HBV) research and treatment

y.

|17m-19m conturles| | Outbreaks of epidemics of jaundice in military and civilian populations during wars |

| Characterization of outbreaks of serum hepatitis following vaccination | V |'ru S

| McDonald postulates that the infectious jaundice is caused by a virus | Jel |e m Zése

1939-1945 | | WWII—A series of outbreaks after vaccination for measles and yellow fever |

1970 I Dane discovers the dane particle (complete HBV particle) I

1963

Plazma-eredetii vakcina . 1981

FDA approves interferon-a 2b to treat hepatitis B "2 1992

| FDA approved Lamivudine to treat hepatitis B 1998

| FDA approved Adefovir dipivoxil to treat hepatitis B 2002

I FDA approved the use of long-acting interferon (peginterferon a-2a) to treat hepatitis B 2005

| FDA approved entecavir to treat hepatitis B

Te r é p | a’ S l FDA approved telbivudine to treat hepatitis B 2006
fej I es 7t é l FDA approved tenofovir o treat hepatitis B 2012
S

Cold Spring Harb Perspect Med 5:a021345, 2015



Védekezés a HBV-fertozeés ellen




Védekezés a HBV-fertozeés ellen




A HBV-indukalt human HCC patomechanizmusa

v R
sejthalal Karcinogén kofaktorok

immunvalasz e s s
o proliferacié
citokinek @ ,
L gyulladas
oxidativ stressz QC
fibrozis, ECM
10%
novekedési faktorok
(TGFa, TGFB, HGF, IGF Il stb.) krénikus gyulladas
(CH, fibrézis, cirrézis)
l Karcinogén kofaktorok
HBV DNS integracio — inszerciés

mutagenezis

Virusfehérjék: elhiz6dé expresszio,
akkumulacio, onkoproteinek
(HBxAg, HBsAg stb.) — cellularis
gének transzaktivacioja,
tumorszuppresszor gének l
inaktivacioja, mutacidja

Genetikai instabilitas l

Kromoszomaalteraciok
HCC



Hepatitis B Virus

/.—— Large Surface antigen

Middle Surface s
antigen \ \
1 Genomic DNA

Nucleocapsid _.'_

DNA
polymerase

Envelope

Small Surface RNA primer
antigen

Hepadnaviridae
dsDNA (**)
RT

Core, surface Ag



A HBYV replikacios ciklusa

cccDNS

~ 507

Rautou et altJl Hepatol.53:11 @‘ﬂmmft and Zoulim®Gancer Lett. 2009.




A HBYV replikacios ciklusa

Inszerciosimutagenesis

integracio
(random, multiplex)




A virus - indukalt human HCC pathomechanizmusa

Genetikali

HBV

immunvalasz
citokinek
oxidativ stressz
Fibrézis, ECM

novekedési faktorok
(TGFa, TGFB, HGF, IGF I, stb.)

HBV DNS integracio
Virus fehérjék: elhuz6dé expresszio,
akkumulacié, mutans fehérjék (HBx,
PreS; ,S)

Genetikai instabilitas
Kromoszoma alteraciok

Metabolikus

Toxikus

sejthalal
proliferacio

_
2

gyulladas

10% l 80%

krénikus gyulladas
(CH, fibrézis, cirrhosis)

HCV

immunvalasz
citokinek

oxidativ stressz
Fibrozis, ECM

novekedési faktorok

(TGFa, TGFB, HGF, IGF II, stb.)

sejthalal, proliferacio
oxidativ stressz
genetikai instabilitas

genetikai alteraciok, mutaciok

(Integracié nincs, RT nincs)
Virus fehérjék: (core, E2, NS3,5A)
Genetikai instabilitas
Kromoszoma alteraciok

(kisebb, mint HBV-ben)

cellularis gén transzaktivalas

Klonalis expanzio

v

HCC




Envelope

HCV

Envelope glycoproteins (E1,E2)

/

Viral RNA

55-65nNm

A




e e N ON-A,NON-B hepatitis

Lancet 1978 8062: 463-466



atvitel:
transzfuzioval
fertozott eszkozokkel

”bar




atvitel:
transzfuzioval
fertozott eszkozokkel
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HCV: BaranyboOrbe bujt farkas

- Enyhébb és hosszabb
ideig tarto lefolyas
(15 -30 év)
Atvitel: transzfuzioval,
fert6zott eszkdzokkel
- szexualisan (ritkan)
- perinatalisan (ritkan)

- 71 millié fertozott
- 80% kronikus
(e formaba

valé atmenet
- Nincs védooltas




A HCV-fertozés elbfordulasi gyakorisaga

Kronikus fert6zeés: 71 millio, a vilag lakossaganak 1%-a
[a fert6zottseg eltérése orszagonként: 0,1%-23%, 20% (6-36%) diagnosztizalt, 7% kezelt]

vr

B veryHigh
B i
Intermediate
Low
No Data Hepatitis C prevalence, 1999

WHO-Guide: Hepatitis C, 2002,
WHO Global Hepatitis Report 2017



A HCV-fert6zés és HCV genotipusok el6fordulasi gyakorisaga vilagszerte
Kronikus fertézeés: 71 millio, a vilag lakossaganak 1%-a

o

.

B veryHigh

B High L f '
[ Intermediate b o4
Low w
[ NoData Hepatitis C prevalence, 1999

Legmagasabb: Egyiptom
(14,7%)

Kozép-Kelet-Eurdpa

- Alacsony (0,2-1,0%): Cseh, Albania,
Horvatorszag, Magyarorszag

- Kozepes (1,4%): Lengyelorszag,

Ari HCV genotype 1

Bulgana . . B very hight HCV genotype 2 -
- Magas (2,3-3,3%): Ukrajna, Romania > B Hioh HCV genotype 3
WHO Global Hepatitis Report 2017 B intermediate ey 3223323

Daw et al. WJV 5: 170-182, 2016  Low HCV genotype 6



Hepatitis C virusfert6zottseg
A magyarorszagi hozzavetbleges adatok

Kb. 60 000
(25 000 diagnosztizalt)

12 000 kezelt / 9000
gyogyult

~ 600 halalozas évente




A HCV prevalencia és incidencia Magyarorszagon

HCV prevalencia
A HCV fert6zott betegek el6fordulasi gyakorisaga a teljes
népességben (nincs pontos adat)

vértranszfuzion atesettek 1993 el6tt

egészséglgyi dolgozdk 2,0%
véradok szlrésébdl : 0,6%
specialis betegcsoportoknal
fogvatartottak: 4,0%
i.v. droghasznalok: 30-40%

HCV incidencia
Az évente el6forduld ujonnan felismert betegek szama:

5-700 Ujonnan felfedezett beteg /év




HCV-fertdozes:

A progresszio természetes lefolyasa az életveszélyes szov6dmeényekig

Heveny
hepatitis C
1

Extrahepatikus

/ manifesztaciok

¥ ! v
Rozepesen
] [ ]
v
Majzsugor
~20% 20 éven belul
v

4%)/év 1-4%/év

Halalozas: 5%

Seeff LB. The history of the “natural history” of hepatitis C
(1968-2009). Liver Int. 29 (suppl 1): 89—99, 2009 alapjan.



A kronikus hepatitis C majon kivuli manifesztacioi

;‘"/W\( Sziv-érrendszeri
o5 betegségek

Neurokognitiv
diszfunkcio

Cukoranyagcsere
zavara
Dializis,
kronikus
vesebetegség,
. proteinuria,

| membranoprolif.
glomerulonephritis

Krioglobulinémia, B-sejtes non-Hodgkin
vasculitis limféoma

Cacoub P, et al. J Hepatol, 2016



HCV Genotypes
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IVDU=intravenous drug user.
Simmonds P. J Hepatol. 1999;31(suppl 1):54-60.
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A HCV genotipusok globalis eloszlasa

Genotipus Globalis eloszlas Részletek

o Vilagszerte az 1-es genotipus a
leggyakoribb:

— az USA-ban a HCV fert6zések >70%-at okozza;

Magyarorszagon kb. 95%-at

T %0 & Wil e Eurdpaban az 1-es, 2-es, €s 3-as

genotipusok a leggyakoribbak.

e Az USA-ban a 2-es és a 3-as genotipusok a
fert6-zések 21%-at okozzak.

Mivel Egyiptomban magas az el6fordulasi
aranya miatt a 4-es genotipus a vilag HCV-
fert6zott népes-ségének 20%-aban talalhaté
meg.

Legfbképpen Egyiptomban, a
4 Kozel-Keleten, és Kozép-
Afrikaban

Dél-Afrika, tovabba
Franciaorszag, Belgium, és
Spanyolorszag megha-
tarozott reqioi

z . O'Leary JG, Davis GL. Hepatitis C. In: Feldman M, Friedman LS, Brandt LJ, szerk. Sleisenger and Fordtran's Gastrointestinal and Liver Disease:
6 AZSla Pathophysiology/Diagnosis/Management. 9. kiadas, Philadelphia, PA: Saunders, Elsevier Inc.; 2010: 1313-35. oldal



Structure of HGV/genome
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A HCV replikacios ciklusa
VLDL-HC’V_

M, ~

_J;f’EEa;ﬂﬁmﬂs ‘.l’
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-\ N

fﬂlaeacaps-t
kKiszabadulas

Barbaletal. Proc.Natl.Acad.Sc .@\ 94
HEelleletlal. Cell Mol.Life Sci 6551001
GEorgellet al. Trends in Modlmed®16:2
Routonlet al. J.Hepatol. 53:4123°1134) 2|
Bt KoWSka Pol.J.Microbiol858:93-98; :




Life Cycle of HCV and Potential Direct
Acting Antiviral (DAA) Targets

+
— NN, —
2. Release and 3. IRES mediated

uncoating translation

1. Binding and
internalisation

7.Assembly <+ 6. Replication

and release (+)RNA )RNA

\Qé@//

5. Membraneous Endoplasmic reticulum
web formation

Adapted from Moradpour D, et al. Nat Rev Microbiol 2007;5:453-63




Direct-acting antivirals, DAAs

Structural Proteins
-

- ;’
”Burok(EnveIope) ’,’ RNA ~
glycoproteinek . Metalloproteaz \\
CapS|d Serine proteaz Kofaktorok polimeraz
- - E =N - - -
-
-
—”"
4"

. . Adapted from Schinazi R, et al. Liver Int 2014; 34 (Suppl 1):69-78.



Direct-acting antivirals, DAAS

- ~

- R o
,” Envelope PR ~o
-~ g RNASS
glycoproteins Metalloprotease S
caPSId Serine protease Cofactors polimerase & ~,

--EI ﬂ-- -
N/

Protease inhibitors NS5A inhibitors Polimerase inhibitors
Paritaprevir (ABT-450) Ombitasvir PPI-668 Nucs Non-Nucs
Telaprevir Asunaprevir Daclatasvir GSK-2336805 Sofosbuvir Dasabuvir

Boceprevir MK-5172 Ledipasvir Samatasvir VX-135 Deleobuvir
Simeprevir Sovaprevir GS-5816 MK-8742 IDX-20963 BMS-791325

ACH-3102 ACH-3422 PPI-383
GS-9669
TMC-647055

Faldaprevir ACH-2684

. Adapted from Schinazi R, et al. Liver Int 2014; 34 (Suppl 1):69-78.



Steps in treatment of chronic hepatitis C
Naiv patients

100 -
90 -
80 -
70 - PEG+RBV+PI (BOC/TPR)
60 —
50 -
40 -

PEG+RBV
IFN+RBV
40-50%

SVR-arany* (%)

30 — 28-37%

20~
st IFN
10 —

1995-1997 1998-2000 2001-2011 2012-2014(?)

*G1 HCV fert6zott, terapianaiv betegek



Interferon Interferon + Peginterfercn Peginterferon Interferon-free
ribavirin + ribavirin + ribavirin + Pl combination

Sustained vimlogical msponse rates (%)

ear J

Figure 1: Changes in standard of care for HCV, and improvements in numbers of sustained virological responses
Data from references 3-12. Pl=protease inhibitor.

Webster et al. Lancet Febr.14. 2015.
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Hepatology Snapshot
Hepatitis E virus infection:
Multiple faces of an underestimated problem

Sven Pischke, Heiner Wedemeyer*

Medizinische Hochschule Hannover, Hannover, Germany
*Corresponding author. Address: Medizinische Hochschule Hannover, Hannover, Germany

58:1045-46, 2013

Key facts

e LIE\/ic o ralaviant alinical i alen in indiictrializad ~nmdel

Transmission

Clinical course of exposed individuals

l ! ) Acu
Asymptomatic
Pregnancy
Alcoholism
I_ Age

Clearance

Major breakthrough and near future

[Acute liver failure}

Clearance

A major breakthrough in HEV research was the successful development of an
HEV vaccine (HEV-239) which has been licensed in China in early 2012. This
vaccine showed a vaccine efficacy of 94-100% in preventing acute symptomatic
cases of hepatitis E [5]. However, it still needs to be determined if HEV-239
is also effective in patients with chronic liver disease or subjects receiving
immunosuppressive medications
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Symptomatic
Transplantation

Thera;i

Ribavirin Interferon
Reduction of immunosuppression
Kamar et al., Gastroenterology 2011
Ribavirin-therapy:

Kamar et al., Gastroenterology 2012
Mallet et al., Ann Intern Med 2010
Pischke et al., Am J Transplant 2012
Interferon-therapy:

Haagsma et al., Liver Transpl 2010
Kamar et al., Clin Infect Dis 2010
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Diagnosis

is E is frequently diagnosed by the
n of HEV antibodies followed by testing for
NA in blood or stool. However, serological
show a wide variability in sensitivity and
ty and HEV antibodies may be negative
nocompromised individuals. Thus, direct
or HEV RNA is advised in all patients [1]

v N/
reas where >25% ) K/:‘B'
sporadic non-ABC hepatitis

due to hepatitis E virus




HEV

* A kovetkez6 (HEV-re vonatkozo) abrak
csak az erdeklodoknek, nem vizsgaanyag
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Hepatitis E in 2020

* Incidence is high and rising

« Subtype counting

* Risk of transmission by transfusion
* Neurological disorders are frequent

« Treament of acute hepatitis E with ribavrin in imunocompetent
patents

« Second line [treatment of chronically infected patents



Epidemiology

* 1st cause of acute hepatitis
— Worldwide, in Europe, in France

« 20 million cases /year

— 70 000 death/year
— > 3 million symptomatic patients

* In Europe: 2 million cases/year

WHO. Viral hepatitis. Jul, 2015
EASL guidelines 2018 vol 68 1256



Comparison of HEV genotypes

Characteristcs HEV 1 and 2 HEV3 and 4

Source of infecton Obligate human Zoonotic
pathogen Blood supply
Route of Faecal-oral via Consumpton of
[Jifecton infected water infeted pork
Blood supply
Outbreaki Yes No
Clinical attack rate 1:5 <1:10
Demographics Mainly affecting Mainly affecting older
young men
adults Male:female rato 3:1
Chronic [ nfecton No Yei in
[Jimunosuppressed
[Jindividualis
Occurrence of second Yes Yes

HEV infecton
Neurological sequelae Yes Yes



Seroprevalence

Human HEV

Geographic Distribution of Genotypes

Genotype: 1 B2 B3 B4
Stramer SLTransfusion 2015
Izopet J Clin VJrol 2015
Dalton H Curr Infecl] Dis Rep 2014



|IgG seroprevalence :
22.4 % in France
Haute Loire : 8%
Ariege : 86,4%

IgG and IgM seroprevalence in french blood donor

Blue < 10%, green 20-30%, yellow 30-40%, pink 40-50 %
Orange 60-70%, brown > 70%

Maniuy el[] al Hepatology 2016



When should you look for
HEV?

EASL guidelines

 Acute viral hepatitis (Al)
« Suspected drug induced liver injury (Al)
« Decompensated cirrhosis
 Guillain-Barré syndrome, neuralgic amyotrophy(B1),

« Acute neurological symptoms associated with elevated
transaminases

 Elevated transaminases following transfusion (Al)



HEV diagnosis
EASL guidelines

Elevated liver enzymes
I

2 R}

Immunocompetent Immunocompromised
v v
AntI-HEV-lgM (and |gG) — HEV RNAiSGfUlogy
and HEV RNA
v v
Positive Positive

Extrahepatic

manifestation? HEV-infection

Acute hepatitis E

Pre-existing HEV RNA +ve
chronic liver disease? >3 months?
v
Acute on chronic Chronic hepatitis E

liver failure ?

v
Transplant-center?
Ribavirin?

20 JOURNAL OF

99 EASL | HEPATOLOGY



Conclusion 1

* HEV infection diagnosis is rising
* Subtype 3f may be more severe

* Neurological symptoms are frequent (Neuralgic
amyotrophy +++)



Kunduz  Uzbststan
Hospital

770481 HEV: HISTORY
[¥

> 198: Water-borne epidemic in Kashmir caused
20,000 icteric cases; 700 FH; 600 deaths; not HAV

> 1980: Epidemic hepatitis among Russian soldiers
In Afghanistan; not HAV related

> 1983: Russian volunteer swallows fecal extract from
9 acute cases in the Afghan epidemic and recovers
27-30nm VLP from his acute phase stool (Balayan)

> CDC recovers identical VLP from macaques
Inoculated with acute phase stool; serial passage

> 1990: Bile from cyno macaques used in differential

| 8% P, rF _ _ Y




HEV: VIROLOGY

»Small (32-34nm,7.2 kb), non-
enveloped , positive-sense
single-strand RNA virus in
hepeviridae family (Hepevirus)
» 4genotypes; 1 serotype

» Gt 1,2: human virus endemic
and epidemic predominantly

in southeast Asia 2l
] a a " Q Human HEV <

» Gt 3,4: primarily swine Geographic Distribution of Genotypes

viruses that infect humans Genotype: [l 1 M2 W3 W4

(zoonosis)
»Gt3 main HEV infection in
developed world; Gt4 in China

H.Alter HepDart, Dec. 2013



PARADIGM SHIFT IN PERCEPTION OF HEV
INFECTION

Previously considered to be an acute, self-limited

infection occurring only in endemic regions, it has now

been shown to:

> Occur in surprisingly high frequency in non-
endemic countries

> Evolve to chronic infection in immunosuppressed
patients, particularly solid organ recipients

> Evolve to cirrhosis in those chronically infected

> Results in an asymptomatic chronic carrier state
among immunosuppressed; undetermined if there
Is a carrier state in healthy, potential donors

H.Alter HepDart, Dec. 2013




CHRONIC HEV INFECTION

> Multiple cases of chronic HEV infection have been
reported in liver and kidney transplant recipients

and in isolated cases of non-Hodgkins lymphoma
on rituximab and in HIV/AIDS.

> Common denominator is immunosuppression

> Almost all cases represent authocthonous HEV Gt3
infection in non-endemic regions

> Persistent viremia with titers 10e5-10e7 cop/ml

> Rare cause of acute liver failure in US (<1%); most
cases of severe HEV represent “acute on chronic”

Evolution to cirrhosis occurs in up to 50% of
chronic infections

> Thus, immunosuppressed blood recipients are at
potential risk of chronic HEV with severe outcomes

H.Alter HepDart Dec.2013

%
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How Might Non-Swine Handlers be Exposed to

Contaminated Pork?
[Caution: This slide is not for the queasy]

> Gastro Elitism Movement: wild boar
pappardelli, pigs feet Milanese

> Figatelli (raw pork sausage) : favorite in
Southern France

> Liver slime from pig poop is pooled and
used to irrigate soil and plants

(don’t forget to eat your veggies)
> Dunkin Donuts sells pork donuts in China
> Scrapple made from pig heads and liver

> 11% of raw pig liver in US markets tested
HEV RNA+

> USDA: cook pork meat to 145F; organs to

160F
H.Alter HepDart, Dec. 2013




Review JOURNAL
OF HEPATOLOGY

Evolutionary biology of human hepatitis viruses
Andrea Rasche', Anna-Lena Sander’, Victor Max Corman', Jan Felix Drexler'*

Summary
Hepatitis viruses are major threats to human health. During the last decade, highly diverse vinses |y Patason: Vies:
related to human hepatitis viruses were found in animals other than primates. Herein, we describe both | Hepariss; Tomeic
aurprising conservation and striking differences of the unique biclogical properties and infection | Homodegaes

patterns of human hepatitis vinses and their animal homologues, including transmission routes, 1Ver | gyt 22 e 208
tropism, oncogenesis, chronicity, pathogenesis and emvelopment. We discuss the potential for transla- | meked i reied form 5
tion of newly discovered hepatitis vinses into preclinical animal models for drug testing, studies on | Nwenber 200 st 10
pathegenssis and vaccine development. Finally, we re-evaluate the evoluticnary origins of human Nl 208
hepatitis vinses and discuss the past and present 2o0notic potential of their animal homologues.

@ 2018 European Association for the Study of the Liver. Published by Elsevier BV, All nights reserved.

Journal of Hepatology 2019 vol 70 | 501-520
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A Hepacivirusok (emberi és allati) felfedezésének meérfoldkovei

Hartlage et al. Page 21
1967 1975 1989 1995 " 2011 2012 2013 2014 2015 > ?

-
- =
»

Hartlage et al. Annu Rev Virol. 2016.3:53-75



A HCV virus eredetének kulonboz6 hipotézisei

Hartlage et al. Page 26

Summary Figure.
The expanded world of hepaciviruses (green background) and the different hypotheses of

hepatitis C virus origins.

Hartlage et al. Annu Rev Virol. 2016.3:53-75
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HAV

Antigen

disool-very

HBV 1965

HCV

HDV

HEV

Virus Virus isolation
discovery in cell culture
| |

1973 1975 1979 1985

I I
Experimental Genome

infection of chimpanzees

First treatmen

mterferon
19?5 19?3 1930
19|?'I]
Virus | First vaccine
discovery Genome

characterization

characterization

First vaccine
|

1989

1988

1991

: .ri ff Loty mone,
1997

|
NRTI treatment

First receptor

Non-A., (CD81)
non-B hepatitis Virus discovery
1975 1989 1995 1998
19|36 19'|97
First treatment: Infectious
interferon clone
Antigen discovery; Genome L-HDAg production
association with HBY  characterization through RNA editing
I I I
1977 1986 1996
19|BD 19;34
Virus First treatment:
discovery interferon
Waterborne non-A, Molecular
non-B hepatitis characterization f
| I
1980 1990 1999
19|33 1997
Virus - m
discovery

Jonsrnal af Hepatology 2009 vol 70 | 501-520
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NEW INFECTIONS AND DEATHS (IN MILLIONS)

WHOQO globalis virushepatitis strategia:

Incidencia 90%-0s csotkkentése 2030-ig

10.0 =&= NEW INFECTIONS
9.0 == DEATHS
8.0 _
7.0 - HEPATITISB +C
6.0 |
5.0
4.0 | 5
30%: .
: o/ !
3-0 - REDUCTION : 90% :
20 | REDUCTION
10 1 & \ Sy \'
1 : o/, *
il 10% : 65% E
os T REDUCTION ¢ REDUCTION :
5+ —
O 1 I [ -
2015 2020 2025 2030

http://apps.who.int/iris/bitstream/10665/246177/1/WHO-HIV-2016.06-eng.pdf?ua=1



Zoonotic S ARé—éoV-Z Human-to-human

(i’ 2019:0-CoN) Accidental laboratory

Foodborne? - exposure?
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Dhama et al. Clin.Microbiol.Rev.
2020.33.
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Classification of Chronic Hepatitis

CHRONIC HEPATITIS

CH-B

CH-D

(Desmet et al., Hepatology 19:1513, 1994)

CH-C | [Autoimmune | | Drug-induced | | Cryptogenic
hepatitis hepatitis hepatitis
type 1| [type 2| |type 3




A kronikus hepatitis patomorfologiaja(**)

necrosis / apoptosis

Inflammation

fibrosis

specific features
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Histology Activity Index (HAI)

Scores

Portal necrosis with or without bridging 0-10

Intralobular degeneration and necrosis 0-4
Portal inflammation 0-4
Fibrosis 0-4

(Knodell et al., Hepatology 1:431, 1981) CDC



Staging of Chronic Hepatitis

e S S S e

Score'” Description(2’3)

0 no fibrosis no fibrosis

T mild fibrosis extended fibrotic portal tracts

2 moderate fibrosis  periportal or portal - portal
septa (intact architecture)

3 severe fibrosis porto - central septa
(architectural distortion)

4 cirrhosis cirrhosis

1 2
based on: : )Knodell et al., 1981,( )Scheuer 1991,
“)Sciot and Desmet 1994 CDC



A majfibrosis topografiaja

PT CV
\ R —y

Kronikus hepatitis

Biliaris betegségek (virus, autoimmun)

/O

PT CV/ PT «Cé)/ C
SN J\
\O
Central Sinusoidalis

(vascularis, toxikus) (NASH, alkohol)



Pontrendszerek a fibrosis értékelésére
(,scoring”)

« Afibrosis hisztologiai pontrendszere = staging
(stadium)

— METAVIR (1994)



METAVIR — Stages of fibrosis (++)
(1994, Bedossa 2006)

 FO = No fibrosis el
« F1 = Periportale fibrosis — no septa
« F2 =Few septa

« 3 = Septal fibrosis, no cirrhosis
 F4 =Cirrhosis




Ishak stage: Ishak stage:
Appearance Categorical description Categorical METAVIR
assignment
No fibrosis (normal) 0 FO
< Fibrous expansion 1
of some portal areas *
short fibrous septa
F1
= Fibrous expansion of most 2
o portal areas + short fibrous
g septa
] Fibrous expansion of most 3
=, N Q portal areas with occasional F2
. portal to portal (P-P) bridging
b . Fibrous expansion of portal areas with 4
: marked bridging (portal to portal (P-P) F3
o as well as portal to central (P-C))
i
0
‘Fﬁ Marked bridging (P-P and/or 5
7 P-C), with occasional nodules
(incomplete cirrhosis)
e F4
. ,,g* \‘$ Cirrhosis, probable or definite 6
o
) -i. . :"

Copyright ©2006 BMJ Publishing Group Ltd.




Majbiopszia : limitaciok
1.”Sampling Variation”

— Biopszia : a teljes maj 1/50.000 része
— A ma3j fibrosis tobbnyire heterogén

L4 1‘1

i k! -

ey S
, A

[ ¥ VIl .Y

P.Bedossa 2006



A majfibrosis mertekenek
megallapitasa

B S .

* Majbiopszia : ,the gold standard” .
 Serum markerek ﬂ

« Képalkotok : US, Fibroscan M

— (_keménység”) W




Fibroscan—CAP méerésének bemutatasa

kb. 1 cm atmeérdji, 4 cm hosszu
virtualis szbvethengert mérink, a
bérfelszintél mért 25 és 65 mm
tavolsag kozott.

FibroScan® - CAP™

Ultrahang
transzducer

Elektrodinamikus
transzducer

Halasz Tiinde, PhD értekezés



Classification of Chronic Hepatitis

 ——

(XX)

CHRONIC HEPATITIS

CH-B

CH-D

CH-C

(Desmet et al., Hepatology 19:1513, 1994)

Autoimmune
hepatitis

Drug-induced
hepatitis

Cryptogenic
hepatitis

type 1| |type 2| |type 3




Az autoimmun hepatitis (AIH) (**)

* Az AIH a maj nem oldodo, kronikus
gyulladasa, melynek jellegzetesséqgei:
— Jellegzetes, de nem specifikus hisztologia
— Hypergammaglobulinaemia
— Szérum autoantitestek

— ,ismert” etiologia (genetikus, toxikus, viralis)
hianya




Az AIH diagnosztikus kritériumai (1)*

» Klinikal: szimptomatikus (faradtsag,
fluktualé sargasag, arthralgia stb)
aszimptomatikus
» Nem/kor: néi predominancia
fiatal kor (bimodalis, gyermek)
- Egyéb: mas autoimmun betegséggel
valo tarsulas

* Intenn. Autoimmune Hepatitis Group J.Hepatol.1999.31:929-938



Az AlH diagnosztikus kritériumai (2)

Biokémiai jellegzetességek *

* Hypergammaglobulinaemia
szelektiv lgG emelkedéssel

» AST/ALT (valtozé, normalistél-50x-ig)

* ALP (normalistél-mérsékelten
emelkedett)

* Bilirubin (valtozé, fluktualé)

* Intern. Autoimmune Hepatitis Group J.Hepatol.1999.31:929-938



Az AlH diagnosztikus kriteriumai (3) Szerologiai
jellegzetessegek*

Autoantitestek (AB)
- Nem szerv specifikus AB
* anti- nuclear AB (ANA)
* anti- simaizom (smooth muscle) AB (SMA)
* anti- neutroplil citoplazmikus AB (PANCA)
= Majjal kapcsolatos AB
+ asialoglycoprotein receptor ellenes (anti-ASGPR)
+ szolubilis maj antigén ellenes (anti-SLA) (maj-
pancreas antigén ellenes - anti-LP)
+ maj cytosol ellenes 1-es tipusu (anti-LC1)
+ Maj/vese microsoma ellenes 1-es tipusu (anti-
LKM1)

* Intern. Auteimmune Hepatitis Group J.Hepatol.1999.31:929-938



Az AlH klasszifikacidja a szerologiai
markerek alapjan (antibody profil)*

* 1. tipus: ANA/SMA pozitiv (anti-SLA/LP
pozitiv, anti-ASSGPR, pANCA pozitiv, 80%)

« 2. tipus: anti-LKM1 pozitiv (csaknem mindig
fiatal n6k sulyos betegsége, 3-4 %)

» 3. tipus: anti-SLA/LP pozitiv (ANA/SMA pozitiv,
3-4 %)

* Czaja A.J., Manns M.P.: Am.J.Gastioenterol. 1995.90:1206.
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Az AIH diagnosztikus kritériumai (4)
Hisztoldgiai jellegzetességek (%)

,Interface” (hatarlemez) hepatitis

— predominansan lymphoplasmocytas gyulladas
Enyhe/mérsékelt acinaris érintettség
Hidszeru (bridging) necrosis/fibrosis

— portalis/portalis

— centralis/portalis
A hepatocytak ,,rozetta” formalasa
Nodularis regeneracioé
Nincs epeut karosodas vagy granuloma
Tobbmagvu hepatocyta orassejtek (gyermekekben -23%)
Cirihosis

— periportalis, periszeptalis



AlH

hidszeru necrosis







