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PIECOVEryiofiaetiological agents

o Hepatitis B J,Jrﬁr*- antigen (HBsAg) was
J ( J_Jm_)#rc\* .

198 recombmant DNA technology
1989 HCV was identified (Houghton)
1990 HEV was identified (Balayan)

1994 HFV, but existence of HFV as well as HF
was not confirmed later

1995 HGV was identified (later renamed on
GBV-C)



Pavodce

Celed’ (Family)
Rod (Genus)
Velikost
Genom

Pocet genotypt

Ink. doba (dny)

Prenos:
- enteralné

- krvi
- sexualné

- vertikalné

Piechod do chronicity

Laboratorni diagnostika

akutni infekce

Fulminantni pribéh
(rozvoj akutniho jaterniho
selhani do 8 tydnii)

Akt. a pas. imunizace

VAV
= enterovirus 72

Picornaviridae
Hepatovirus
27-28 nm
RNA

tii (I, I1 a I1T)
se subtypy Aa B
pouze 1 sérotyp

15-50

ano

vzacné
vzacné
ne

ne

anti-HAV IgM

(pozitivita také po

akt. imunizaci)

0,1%

ano

HBV

Hepadnaviridae
Orthohepadnavirus
42 nm
DNA

9 (A az I), nékolik subgenotypt
V Evropé nejcéastéji A a C
V Asii nejéastéji B a C

30-180

ne

ano
ano
ano

novor. > 90 %, déti do 5 let 25-50 %, dospéli:
imunokompetentni < 5 %,
imunokompromitovani > 50 %

HBsAg
HBeAg
anti-HBc IgM

01-1%

ano

HCV

Flaviviridae
Hepacivirus
30-60 nm
RNA

> 6 genotypu
> 120 subtypu

15-150

ne

ano
vzacné

vzacné

50 -90 %

anti-HCV
o [GAVAIR{\VAY

krajné vzacné

ne



Puvodce

Celed’ (Family)

Rod (Genus)
Velikost

Genom

Pocet genotypu (GT)

Ink. doba (dny)

Prenos:
- enteralné

- krvi

- sexualné
- vertikalné

Piechod do
chronicity

Lab. diagnostika
akutni infekce

Fulminantni pribéh

Vakcina

Imunoglobulin

HDV (delta agens)

Deltavirus
35-37 nm
RNA
nejméné 8

30-180

ne

ano

ano
ano

koinfekce <5 %
superinfekce 80-90 %

anti-HDV IgM,
HBsAg

u koinfekce 1 %
u superinfekce 5 %

proti HB

proti HB

HEV
SWHEYV (swine kmeny HEV)

Hepeviridae
Orthohepevirus
27-34 nm

RNA

vvvvvv

15-60

ANO
GT 1a GT 2 kontaminovanou vodou
GT 3 a GT 4 zoonoticky prenos
(vepri, kanci, jelenoviti)

vzacné

vzacné
ano

NE.
Chron. pribéh byva u pac. po
transplantacich, u malignit, u HIV pozit.

anti-HEV IgM
a/nebo HEV RNA (ze séra nebo stolice)

1-2 %,
3. trim. grav. kolem 22 % (GT 1a GT 2)

Rekombinantni; zatim dostupna jen v Ciné

ne

HGYV (nyni GBV-C)
Nezpiisobuje hepatitidu

Flaviviridae

RNA

ne

ano

Inhibice HIV replikace -
zpomaleni progrese

anti-HGV,
HGV RNA

ne

ne



Virus hepatitidy F

V prosinci 1994 publikovana zprava o prenosu
agens, ktery zpusobuje non-A, non-E hepatitidu
u opic

Virus-like particles o pruméru 27-37 nm) byly
detekovany ve stolici francouzskych pacientu

a v jatrech a stolicich infikovanych zvirat

Agens oznaceno jako hepatitis French virus
(HFV) a analyzou virového genomu zjistena
dvojviaknita DNA

(Journal of Gastroenterology and Hepatology 2001;16(2):124-131)

Existence tohoto viru pozdeéji nebyla potvrzena!!



Anti

HAV
IgM
HA akutni +
HB akutni -
HB chronicka -
HBeAg pozitivni
(drive infekce divokym
typem viru)
HB chronicka -
HBeAg negativni
(drive infekce e-minus
mutantou)
St. po vakcinaci -
proti HB
HC akutni nebo -
chronicka
HE akutni -

HBs HBe

Anti
HCV

+

a

HCV RNA

HEV RNA



Virology of Acute Hepatitis A

Source: AASLD, 2000
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Relapsing Hepatitis A
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Acute HBV Infection with Recovery
Typical Serologic Course

Symptoms

HBeAg anti-HBe
Titer Total anti-HBc
/—4:\
N\,
VAN
HBsAg ///// IgM anti-HBc anti-HBs

/
llll

| | | | | | | — /—
0 4 8 12 16 20 24 28 32 36 52 100

Source: US CDC and Prevention Weeks Of EXpOSU re



Progression to Chronic HBV Infection
Typical Serologic Course

Acute Chronic
(6 months) (Years)
HBeAg anti-HBe
HBsAg
Total anti-HBc
Titer ) Ve
/4
4/
///
/ IgM anti-HBc
\\
S ] /]
| I I I I I R I I Y / AN B
O 4 8 12 16 20 24 28 32 36 52 Years

Weeks of Exposure Source: US CDC and Prevention



Serologic Pattern of Acute HCV Infection

with Recovery
anti-HCV

Titer

0 1 2 3 4 5 6 1 2 3 4

Months Years M
Time after Exposure -



Serologic Pattern of Acute HCV Infection with

Progression to Chronic Infection
anti-HCV

RNA

Titer

0 1 2 3 4 5 6 1 2 3 4

Months Years M
Time after Exposure 5



Hepatitis E Virus Infection
Typical Serologic Course

Symptoms

g

IgM anti-HEV

Titer

Virus in stool

//; 3 e I
T T l//l i T T T T | 1 1 l

I
- 1 2 3 4 5 6 J 8§ 8 10 11 1A 13
Weeks after Kxposure




Titre of antibody or ALT levels (arbitrary units)

Start of symptoms

I HEV in blood (of ~1-2 weeks duration)

B HEV in stool (of ~3-4 weeks duration)
: Jaundice (of ~3-4 weeks duration)

|

IgM anti-HEV

lgG anti-HEV

Lam

1 Time (weeks)
10



Odhadovana prevalence HDV infekce
(World J Gastroenterol 2019,25(32):4580-4597)

Genotype 1

Genotype 1

Genotype 3
B High
[ Intermediate
] Low
] Very low
[] Insufficient data



Acute VH In CR reported to Epidat and ISIN
(HC = acute HC + chronic HC firstly diagnosed together)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
H

1195 904 933 614 325 127 114 70 322 132 128 1648 1104 862 264 284 348 673 724 930 772 211 240
A
H

564 575 636 604 457 413 370 392 361 307 307 306 247 244 192 154 133 105 89 73 85 54 41
B
C 273 448 634 637 798 858 846 868 844 1022 980 974 836 709 812 794 873 867 956 1104 992 1050 1138
H
E 5 17 5 12 13 12 21 36 37 35 43 65 99 72 163 258 218 299 412 339 344 272 268




Previous theory about HE prevalance

Geographic Distribution of Hepatitis E

Outbreak s ar Confirmed Infedtion in = 25% of Sporadic Mon-2BC Hepatitis




Vyskyt HE ve svéeté

(Epidem. Mikrobiol. Imunol. 2015:64(2):72-78)
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Genotypes of HE in the world

(Hepatic Medicine:Evidence and Research 2014;6:45-59)
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Hepatitida E, CR, 1996—2019, podle importu
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Virology of HEV

Hepeviridae viruses infect

mammals, birds and fish !

Strains infecting humans
belong to the Orthohepevirus
genus, species A

Species A comprises ﬂ “

o £ o = i i o

Orthohepevirus

* Only infect humans « Endemic in animal * Have only been « GT 7 identified in

* Faecal-oral spread species; eg, pigs and reported in wild boar patient regularly
via contaminated wild boar consuming camel
water » Zoonotic infections in meat and milk

* Large outbreaks humans » Have since been

* Brief, self-limiting * High-income countries identified in camels

* Never chronic * China: GT 4 most

* High mortality in common
pregnancy (25%) *S. America: GT 3 only

EASL

EASL CPG HEV. J Hepatol 2018;doi: 10.1016/j.jhep.2018.03.005 [Epub ahead of print] The Homa offiepeiosy



Phylogenetic relationship of hepeviruses identified In

various hosts

Worldwide
ﬁ \/d More distant
R Y (‘ Avian w

” gt3 \\ | | Bat he o
SO Y Rat 4

Mostly Asia, Africa Ferret gl
Fish S

Rabbit
Camel

oo
, assigned

S )
~. Swedish
moose

0.06

EASL
The Home of Hepatology

Debing Y, et al. J Hepatol 2016;65:200-12



Promyka mungo Ci promyka indicka

Promyka mungg (Herpestes edwardsii, an%‘l. mongoose)

je promykovita selma vyskytujici se na jihu Asie. o
ovi i velké a prudce jedovate hady. Indove ji s oblibou davaji

détem a nechavaji ji prespavat v détskych pokojich

L O

(jako domaciho mai\lcka,ale téz jako ochranu pred hady).



HEV GT 1 and 2 in brief

e ~20 million infections worldwide
— 3 million symptomatic cases and 70,000 deaths/year*

— WHO guidelines should be consulted for management of outbreaks
of acute HEV in resource-limited settings

« Brief, self-limiting, usually in young adults
* Never chronic

— Acute-on-chronic liver failure possible
« High mortality in pregnhancy (25%)

Recommendations

« Travellers with hepatitis returning from areas endemic for HEV
GT 1 or 2 should be tested for HEV

*  Pregnant women with HEV GT 1 or 2 should be transferred
to a liver transplant unit if liver failure occurs

*Data from 2005 EAS L

EASL CPG HEV. J Hepatol 2018;doi: 10.1016/j.jhep.2018.03.005 [Epub ahead of print] TheHome ofHepateloey



HEV GT 3 and 4: epidemiology

* Endemic in some developing countries, as well as most high-income
countries

« Most common cause of acute viral hepatitis in many European
countries

« Estimated that =2 million locally acquired HEV infections/year

— Most as a result of zoonotic infection
* Primary hosts are pigs

« HEV GT 3 and 4 tend to affect older males
— In an English study, male:female ratio was 3:1; median age, 63 years?!

Incidence varies between and within countries, and over time
— Multiple ‘hotspots’ of HEV infection in Europe

1. Dalton HR, et al. Eur J Gastroenterol Hepatol 2008;20:784—90; FHAsttII-
EASL CPG HEV. J Hepatol 2018;doi: 10.1016/j.jhep.2018.03.005 [Epub ahead of print] e riome oTriepatclosy



Transmission and disease progression in

transplanted individuals

Fruits
«— Vegetables

£6° ~ T Transplantation

of infected organs

Solid organ transplanted individuals with HEV infection

40-50% 50-60%*
\4 \4
Clearance Chronic infection 1
Cirrhosis
~10% rapid
progression Y
Death

Need for LTx

*Possible increased likelihood for LTx recipients, only GT 3 FHAsttII-
Behrendt P, et al. J Hepatol 2014;61:1418-29 o Home ot riepatolosy



Treatment of acute HEV infection

« Acute HEV infection does not usually require antiviral therapy*

* Most cases of HEV infection are spontaneously cleared
— Some patients may progress to liver failure
— Ribavirin
« Early therapy of acute HEV may shorten course of disease and reduce
overall morbidity

Recommendation B Grade of evidence M Grade of recommendation

* Ribavirin treatment may be considered in cases of
severe acute hepatitis or acute-on-chronic liver failure C 2

*Grade of evidence A EAS L

EASL CPG HEV. J Hepatol 2018;doi: 10.1016/j.jhep.2018.03.005 [Epub ahead of print] TheHome ofHepateloey



Management of HEV infection

Recommendations B Grade of evidence B Grade of recommendation

 Decrease immunosuppression at diagnosis of
chronic HEV infection in solid organ transplant B 1
recipients, if possible

* Give ribavirin for 12 weeks in patients with persisting

HEV replication 3 months after detection of HEV RNA 5 1
Monitoring of HEV RNA
*Assess in serum and stool at the end of scheduled period B 1
of ribavirin therapy
*Stop ribavirin if undetectable in both serum and stool C 2

EASL

The Home of Hepatology

EASL CPG HEV. J Hepatol 2018;doi: 10.1016/j.jhep.2018.03.005 [Epub ahead of print]



Management of HEV infection

« Optimal treatment duration in patients who test HEV RNA positive
after 4 or 8 weeks of therapy and who are HEV RNA negative after
12 weeks of therapy is unknown*

« Optimal therapeutic approach unknown in patients who show no
response to ribavirin and/or who relapse after retreatment*

Recommendation B Grade of evidence Il Grade of recommendation

« If HEV RNA is still detectable in serum and/or stool
after 12 weeks, ribavirin monotherapy may be
continued for an additional 3 months (6 months
therapy overall)

« Liver transplant recipients who show no response to
ribavirin can be considered for treatment with pegylated C 2
interferon-a

*Grade of evidence C EAS L

EASL CPG HEV. J Hepatol 2018;doi: 10.1016/j.jhep.2018.03.005 [Epub ahead of print] TheHome ofHepateloey



HEV resistance on heat

Heating the food to an internal temperature
of 71 °C for 20 min is necessary to
completely inactivate HEV

(Barnaud E. et al.: Thermal inactivation of infectious hepatitis E virus in
experimentally contaminated food. Applied and Environmental
Microbiology 2012;78(15):5153-9)
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Tab. | Piehled vakcin proti VHA a VHB registrovanych v CR




Epidemiology and public health burden’

*  Worldwide =250 million chronic HBsAg carriers??

* 686,000 deaths from HBV-related liver disease and HCC in 20134

B e o e e

HBsAg prevalence, adults (19—49 years), 2005°
<2%
2-4%
5-7% e SO
B 8% .- s s
Not applicable” | <

\]
N
1Y

Klpvg[xeggpg prevalence in
some European countries:*®

. -

/
[ Decreasing prevalence

N\
|
in some endemic
countries, e.g. Taiwan’
Possible reasons:
* Improved
socioeconomic
status

\ *  Effective treatments )
N S

1. EASL GPG HBV. J Hepatol 2017,67:370-98; 2. Schweitzer A, et al, Lancet 2015;386:1546-55;

P S S ek Sl st e il e e

5 QMN etal Euro Sur\.renl 2015; 2[} 3[}[}[}9 6. Hampel A, et al. Bundesgesundheitsblatt Gesundhemdorschun
MEMB 59.578— 83; 7 Chen C-L L et al. Jm@2015 B3:354-863.

P e e

EASL

The Home of Hepatalagy




Natural History of Chronic HBV
Infection

(Nonreplicative)

HBV DNA

HBeAg- HBeAb+

HBsAg+ HBsAg- HBsAb+
ALT / \/ \/ k &
T 5-30 Yrs Mos-Yrs Mos-Yrs
Infection

Yim HJ, et al. Hepatology. 2006;43:5173-5181.
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- - - CLINICAL CARE OPTIONS
clinicaloptions. com/hepatitis HEPATITIS

4 Phases of Chronic HBV Infection

Current Understanding of HBV Infection

HBeAg
Anti-HBe

ALT activity

HBV DNA

Minimal . : Mild hepatitis
inflammation ?ﬁ'ﬁgﬂ:ﬁ;ﬂ;‘e and minimal
and fibrosis fibrosis

L Optimal treatment times J

Yim HJ, et al. Natural history of chronic hepatitis B virus infection: what we knew in 1981 and what we know in 2005.
Hepatology. 2006;43:5173-S181. Copyright © 1999-2012 John Wiley & Sons, Inc. All Rights Reserved.

Active
inflammation
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CLINICAL CARE OPTIONS
HEFPATITIS

clinicaloptions.com/hepatitis

Subset of Agents Reported to Cause
HBV Reactivation

Class Agents
Corticosteroids Dexamethasone, methylprednisolone, prednisolone

Antitumor antibiotics Actinomycin D, bleomycin, daunorubicin, doxorubicin,
epirubicin, mitomycin-C

Plant alkaloids Vinblastine, vincristine

Alkylating agents Carboplatin, chlorambucil, cisplatin, cyclophosphamide,
Ifosfamide

Antimetabolites Azauridine, cytarabine, fluouracil, gemcitabine,
mercaptopurine, methotrexate, thioguanine

Monoclonal antibodies Alemtuzumab, rituximab

Others Colaspase, docetaxel, etoposide, fludarabine, folinic
acid, interferon, procarbazine

Yeo W, et al. Hepatology. 2006;43:209-220.



HBV Reactivation: Overview

Clinical syndrome characterized by an increase in HBV
DNA and ALT/AST with or without symptoms or jaundice

Occurs in pts with active (HBsAg+) and resolved (HBsAgQ-,
anti-HBc+) HBV infection

Wide clinical spectrum
Ranges from silent to acute liver failure (fibrosing cholestatic hepatitis)

Can occur during treatment with many immunosuppressive
agents

Preventable by antiviral prophylaxis

Di Bisceglie AM, et al. Hepatology. 2015;61:703-711. B¢ o
Perrillo RP, et al. Gastroenterology. 2015;148:221-244. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/oncology

Nova nomenklatura chronické HBV
Infekce

e Chronicka HBV infekce = dynamicky proces odrazejici interakce
mezi replikaci HBV a imunitnim systémem

* Ne vSichni pacienti s chronickou HBV infekci maji chronickou
hepatitidu B

1. HBeAg pozitivni chronicka HBV infekce
(drive ,,imunotolerantni faze)
2. HBeAg pozitivni chronicka hepatitida B
3. HBeAg negativni chronicka HBV infekce
(drive ,,inaktivni nosiCstvi*)
4. HBeAg negativni chronicka hepatitida B
5. HBsAg negativni faze
(také ,,okultni HBV infekce*)
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- - ” CLINICAL CARE OPTIONS
clinicaloptions comfhepatitis HEPATITIS

Evolution of Chronic HBV Therapy Over
Time

Peginterferon alfa-2a

Lamivudine Entecavir Tenofovir
#I

Interferon alfa-2b Adefovir Telbivudine




Nucleos(t)ide analogues (NA)

*famciklovir — analogue of deoxygunosin (Famvir ™)
*lamivudine (3TC, LAM) — analogue of deoxycytidin (Zeffix™)

*adefovir dipivoxil (ADV) — analogue of dAMP (Hepsera™)

*tenofovir — similar as ADV
TDF = tenofovir disoproxil fumarate (Viread™)
TAF = tenofovir alafenamide (Vemlidy™)

*entecavir (ETC) —analogue of deoxyguanin (Baraclude™)
*emtricitabine (FTC) — analogue of cytosinu (Emtriva™)
*clevudine (LFMAU) —analogue of pyrimidin (Levoril™, Revovir™)

*telbivudine (LdT) — analogue of L-deoxythymidin (Sebivo™)



apy of chronic HB

eAg pos. HBeAg neg.

wks 48 wks
: S without CIH: To HBsAg
To HBeAg disappearance
Hl sappearance X
( r ~ and HBsAg persistency

next 12 months | very often to the
end of the life

Initiation of HBV DNA HBV DNA

antiviral therapy | 52 000 IU/mL| >2 000 IU/mL
(>10% copies/mL) (>10% copies/mL)




Cumulative incidence of HBV resistance for lamivudine (LAM),
adefovir (ADV), telbivudine (TBV), entecavir (ETV), tenofovir (TDF)

u
-
L L ll
e e R Mo oy o e

naive patients mm HB (Hepatol

80

70 4

60 -

50 -

40
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20

10
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02 12 12

ETV

00000

TDF

0

0

TAF

e (TAF) in pivotal trials in nucleos(t)ide-
ay 2014:60:313A-317A)
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Prevention of resistance should rely on the use of

first-line NAs with a high barrier to resistance*

Cumulative incidence of HBV resistance to NAs in pivotal trials

80 1
.o IN NA-naive patients with chronic hepatitis BT | 1 year
701 67 2 years
3 years
60 B 4 years
50 - 49 S years
40{ 38
30+ 29
24
20 - 18 17
11
101
3 4 1.2
0 0 0.20.5'T‘ 0O 00 0O 0 0
LAM ADV TBV ETV TDFT TAF
*Evidence level |, grade of recommendation 1; TCollation of currently available data — not from head-to-head studies; EAS L

*No evidence of resistance has been shown after 8 years of TDF treatment
EASL CPG HBV. J Hepatol 2017;67:370-98

The Home of Hepatology
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CLINICAL CARE OPTIOMS

clinicaloptions.com/hepatitis HEPATITIS

PeglFN vs Nucleos(t)ide Analogues

PeglFN Nucleos(t)ide Analogues
Pro Con Pro Con

Finite course of = SQ administration PO administration = Need for long-
therapy = Frequent AEs Infrequent AEs term or indefinite
No resistance = Contraindicated in Safe at all stages of therapy
Higher rate of patients with disease, including = Potential for
HBeAg loss in cirrhosis, in decompensated drug resistance
1yr pregnancy, with cirrhosisT
Higher rate of acute hepatitis B, Safe in immuno-
HBsAg loss with and who are compromised
short duration immunosuppressed populations
therapy™ Selected drugs

probably safe in

pregnancy

*Particularly for HBeAg-positive patients with genotype A infection.
TRecent case report of lactic acidosis in severe liver failure.

Lok AS, et al. Hepatology. 2007;45:507-539. Lok AS, et al. Hepatology. 2009;50:661-662. Lok AS.
Hepatology. 2010;52:743-747. Buster EH, et al. Gastroenterology. 2008;135:459-467. Lange CM, et al.

Hepatology. 2009;50:2001-2006.




Estimated 70 Million Persons Living
With HCV

Prevalence
(Viremic)

0% to < 0.6%
0.6% to < 0.8%

0.8% t0 < 1.3%
1.3% to < 2.9%
2.9% t0 < 6.7%

Polaris Observatory HCV Collaborators. Lancet Gastroenterol Hepatol. | [[o)
2017;2:161-176. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

HCV Infection Among Persons Who
Inject Drugs

"9.;. ‘)

7

Anti-HCV Prevalence in PWID

No evidence of injecting drug
No eligible report (74 countrie
< 40% (16 countries)

40% to < 60% (24 countries)

60% to < 80% (25 countries)

= 80% (12 countries)

* |n most developing countries, injection drug use Is primary source
of new infections

= HCV treatment must be coupled with harm reduction measures to o
Nelsorigdaﬁ@é_wf% :fpﬁé%ﬁ?@ﬁéws Slide credit: clinicaloptions..



http://www.clinicaloptions.com/
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i : " CLINICAL CARE OPTIONS'
clinicaloptions.com/hepatitis HEPATITIS

Worldwide Distribution of HCV Genotypes

Zein N. Clin Microbiol Rev. 2000;13:223-235. Reproduced with permission.
http://cmr.asm.org/cqgi/content/full/13/2/223?view=long&pmid=10755999.




Chronic Hepatitis C Is a Progressive
Disease

W FIBROTIC LIVER

' - -

CIRRHOTIC LIVER
f“/-" > ~ 2

= Few or no symptoms; can progress without signs
for decades!l]

= Most pts asymptomatic until serious liver
complications arisel?! —

1. CDC. MMWR Morb Mortal Wkly Rep. 1998;47(RR-19):1-39. Slide credit: clinicaloptions.com
2. Heidelbaugh JJ, et al. Am Fam Physician. 2006;74.:756-762.



http://www.clinicaloptions.com/

Nearly Everyone With HCV Can Now Be
Treated Successfully

= Very high SVR rates; therapies highly tolerable
= All-oral therapy for almost every pt

= Treatment generally just 12 wks

Acting Therapy
Antivirals —» Current
100+ Peginterferon ——» 2013 95+
4.2011 90+
04 Standard Ribavirin 00T
—_ Interferon — —
X 50+ > 190%8
Y 1991 42
3) 40 34 39
204 16
= I
0 - L] L] L] L] ]
IFN IFN IFN/RBV IFN/RBV PeglFN PegIFN/ PegIFN/ (DYAVANE S\ | E O] 1

6 Mos 12 Mos 6 Mos 12 Mos 12 Mos RBV RBV + RBV =% (DYAVAN= =
12 Mos [DJAV:N PeglFN RBV

@0

References in slidenotes Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/oncology

Approved DAAs From Multiple Classes:
Basis of 2018 Combination HCV Regimens

Structural Domain Nonstructural Domain

JUTR Core E1 E2 P7 NS2 NS3 | 4A NS4B NS5A RENSSB

Protease Polymerase

Ribavirin NS3 NSSA NSSB NSSB
(RBV) Protease Replication NUC Non-NUC
Inhibitors Complex Inhibitors Inhibitors

Inhibitors
Sofosbuvir Dasabuvir
(SOF) (DSV)
Ko

Slide credit: clinicaloptions.com

Grazoprevir (GZR) Daclatasvir (DCV)
Paritaprevir/Ritonavir Elbasvir (EBR)
(PTVIRTV) Ledipasvir (LDV)
Simeprevir (SMV) Ombitasvir (OBV)
Voxilaprevir (VOX) Velpatasvir (VEL)

Glecaprevir (GLE) Pibrentasvir (PIB)




Dostupné varianty IFN-free rezimd pro jednotlivé genotypy HCV

(Doporuceny postup CHS CLS JEP 2017)

kombinace genotypy HCV
GT 1 GT2 GT3 GT4 GT5a6b

sofosbuvir/ledipasivir + ribavirin ano ne ne ano ano
sofosbuvir/velpatasvir + ribavirin ano ano ano ano ano
ombitasvir/paritaprevir/(r) + dasabuvir + ribavirin * ano ne ne ne ne
ombitasvir/paritaprevir/(r) + ribavirin * ne ne ne ano ne
grazoprevir/elbasvir +ri bavirid ano ne ne ano ne
sofosbuvir + daclatasvir + ribavirin ano ano ano ano

sofosbuvir + simeprevir + ribavirin suboptimalni ne ne ano ne

sofosbuvir+ledipasvir = HARVONI™ (Gilead)
sofosbuvir+velpatasvir = EPCLUSA™ (Gilead)

ombitasvir+paritaprevir = VIEKIRAX™ (AbbVie)

dasabuvir = EXVIERA™ (AbbVie)

(r) = ritonavir

grazoprevir+elbasvir = ZEPATIER™ (MSD)
asunaprevir = SUNVEPRA™ (BMS)

sofosbuvir = SOVALDI™ (Gilead)

daclatasvir = DAKLINZA™ (BMS)
simeprevir = OLYSIO™ (Janssen)

sofosbuvir+velpatasvir+voxilaprevir = VOSEVI™ (Gilead)
glecaprevir+pibrentasvir = MAVYRET™ (AbbVie) - US
glecaprevir+pibrentasvir = MAVIRET™ (AbbVie)-EU, Japan




EASL 2018 HCV Treatment Guidelines

» Recommendations for treatment-naive patients and patients previously
treated with peglFN/RBV = SOF or SOF + RBV, £ compensated cirrhosis

*Triple combination effective but not needed because double combinations comparably effective. TTx naive +
compensated cirrhosis. ¥Tx naive or tx experienced without cirrhosis or with compensated cirrhosis and HCV RNA

< 800,000 IU/mL. '"Tx naive or tx experienced without cirrhosis. $Tx naive or tx experienced with compensated cirrhosis.
#Treatment naive without cirrhosis or with compensated cirrhosis and HCV RNA < 800,000 IU/mL.

[ e
EASL HCV Guidelines. 2018. In press. Slide credit: clinicaloptions.com
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Dostupné varianty IFN-free rezimd pro jednotlivé genotypy HCV
(Doporuceny postup CHS CLS JEP leden 2019)

Pangenotypové rezimy Genotypové-specifické rezimy
HCV OBV/PTVIr
SOF/VEL GLE/PIB SOF/VEL/VOX SOF/LDV GZR/EBR Viekirax™
GT Epclusa™ Maviret™ \Vosevi™ Harvoni™ Zepatier™ +
DSV

Exviera™
1b Ano Ano
2 Ano Ano
3 Ano°¢ Ano
4 Ano Ano
5 Ano Ano
6 Ano Ano

* V této indikaci je kombinace SOF/VEL/VOX uéinna, nicméné upfednostnéno
podani dvojkombinaénich rezim

* Dosud nelégeni bez CIH nebo s kompenzovanou CIH
" Dosud neléceni i v minulosti IéCeni bez CIH nebo s komp. CIH a HCV RNA <800 000 1U/ml

* Dosud nelégeni i v minulosti 1ééeni bez CIH sofosbuvir+velpatasvir = EPCLUSA™
glecaprevir+pibrentasvir = MAVIRET™
sofosbuvir+velpatasvir+voxilaprevir = VOSEVI™
sofosbuvir+ledipasvir = HARVONI™
grazoprevir+elbasvir = ZEPATIER™
ombitasvir+paritaprevir = VIEKIRAX™

r = ritonavir (k potencovani uc€inku)

dasabuvir = EXVIERA™

‘ Dosud nelééeni nebo v minulosti [é¢eni s kompenzovanou CIH
* Dosud nelégeni bez CIH nebo s komp. CIH a HCV RNA = 800 000 1U/ml



SVR12 a SVR24

Cilem terapie je vyléceni HCV infekce = dosazeni
trvalé eliminace viru. Eliminace viru brani
rozvoji jaternich i mimojaternich komplikaci
HCYV infekce, vCetné pokrocilé jaterni fibrozy,
CIH, dekompenzované CIH a HCC.

Eliminaci infekce je mysleno dosazeni setrvalé
virologické odpovedi (SVR, sustained viral
response) = dosazeni negativnhi HCV RNA
v séru ve 12. nebo 24. tydnu po skonceni
protivirove lecby (SVR12 a SVR24).

SVR12 a SVR24 spolu koreluji v 99 % pripadu.

Podle dlouhodobych studii znamena dosazeni
SVR v 99 % pripadu trvalé vyléceni HCV
infekce, tj. u osob se SVR nedochazi k pozdnim
relapsim onemocnéni.



Pangenotypalni rezimy

Epclusa™ (Gilead)

= sofosbuvir + velpatasvir

Vosevi™ (Gilead) — vhodny pro pripady, kde po
IFN-free lécbé nedojde k SVR

= sofosbuvir + velpatasvir + voxilaprevir
Maviret™ (AbbVie) — EU, Japan
Mavyret™ (AbbVie) - US

= glecaprevir + pibrentasvir



Management of Pts With HCV
Who Achieved SVR

SVR associated with myriad clinical benefits

Mandatory to continue HCC surveillance post SVR in pts with F3/F4
fibrosis:; ultrasound every 6 mos

Consider assessing AFP levels as well for these pts

Less evidence to support continued screening of FO-F2 but
remains a theoretical concern

Indefinite screening for varices not warranted if varices absent at
baseline: 1 more exam after SVR?

Surveillance of small varices if no other liver disease present
requires further study but advisable

Large varices require ongoing management and surveillance

Routine monitoring for fibrosis regression not the standard of care;
further studies may change this

For pts with ongoing risk for HCV infection after SVR, counsel and
test HCV RNA annually

Eo
Slide credit: clinicaloptions.com
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Main extrahepatic manifestations in pts with HCV infection
(Ther Adv Infect Dis 2016;3(1):3-14)

Immune-related extrahepatic manifestations

* Mixed cryoglobulinemia

* Cryoglobulinemic vasculitis

* B-cell non-Hodgkin’s lymphoma

* Sicca syndrome (Sjogren’s syndrome)

« Arthralgia/myalgia

« Autoantibody production (i.e. cryoglobulins, rheumatoid factor, and antinuclear,
anticardiolipin, antithyroid and anti-smooth muscle antibodies)

» Polyarteritis nodosa

« Monoclonal gammopathies

* Immune thrombocytopenia

Inflammatory-related extrahepatic manifestations
* Type 2 diabetes mellitus type 2

* Insulin resistance

* Glomerulonephritis (membranoproliferative)

* Renal insufficiency

* Fatigue

« Cognitive impairment

* Depression

« Impaired quality of life

* Polyarthritis/fiboromyalgia

« Cardiovascular disorders (i.e. stroke, ischemic heart disease)
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