Wy
g -,
yr‘scr veryoelaetiological agents
5

Pavel Chalupa

glta agent (HDV) identified

E
Dep:. of Infectious and Tropical Diseases (Mario Rizzetto)

First Faculty of Medicine
Charles University in Prague

1985 recombinant DNA technology
1989 HCV identified (Houghton)
1990 HEV identified (Bradley)
1995 HGV (GBV-C) identified

2018/2019

Pivodce HBV C Pitvodce HDYV (delta agens) HEV
enter

SswHEV (swine kmeny HEV)
Celed (Family) Picor Hepadnaviridae Celed’ (Family)

Rod (Genus) Hepatovirus Orthohepadnavirus Rod (Genus) Deltavirus
Velikost nm 42nm 30-60 nm Velikost 35-37 nm 27-34 nm
Genom RNA DNA RNA RNA
Potet genotypii 4 8 (A a7 H) > 6 genotypit 2 TAR(E) Sy
pouze 1 sérotyp > 120 su

Ink. doba (dny) 30-180
Ink. doba (dny) 15-50 30-180 15150 5
T - enterdlng
- enterilnd ano ne
- krvi vziend ano g
- sexudlng vziend vziend
- sexuilng vziend
- vertikilné ¢
- vertikilng ano
Piechod do chronicity ¢ ¢ 5 let 25- 5-8
Prechod do Inhibice HIV replikace -
chronicity i Chron. pribd c. po zpomaleni progrese
transplantacich, u malignit, u HIV pozit.
HBsAg anti-HCV
HBeAg HCV RNA 1 anti-HDV IgM, anti-F
anti-HB: akutni infeke HBsAg

imunokompr

anti-HGY,
a/nebo HEV RNA (ze séra nebo stolice) HGV RNA

krajné vzicnd Fulminantni pribéh 1-
u superinfek 3. trim. grav. ke

Vakeina proti HB

rekombinantni, v praxi v Ciné
AKt. a pas. imunizace

Imunoglobulin proti HB ne

Virus hepatitidy F

V prosinci 1994 publikovana zprava o prenosu
SR AT DL ARSI L R Heating the food to an internal temperature
u opic 4 ..
: . ) o of 71 °C for 20 min is necessary to
Virus-like particles o priiméru 27-37 nm) byly e e [ 5
detekovany ve stolici francouzskych pacientt P y
a v jatrech a stolicich infikovanych zvirat
Agens oznaéeno jako hepatitis French virus (Barnaud E. et al.: Thermal inactivation of infectious hepatitis E virus in

o . , R experimentally contaminated food. Applied and Environmental
(HFV) a analyzou virového genomu zjisténa Microbiology 2012;78(15):5153-9)
dvojvlaknita DNA

(Journal of Gastroenterology and Hepatology 2001;16(2):124-131)
Pozdéji existence tohoto viru nebyla potvrzena

HEV resistance on heat




ReZiStence HEV na teplo Anti Anti Anti Anti Anti

HBe HBc HBc HBs HCV HBe
(Feagins AR et al. Int J Food Microbiol 2008;123:32-37) Ag IgG IgM

HA akutni - = =
Teplota Cas HB akutni
0 -
( C) HB chronicka
HBeAg po: ni
56 °C s (dFive infekce divokym
typem viru)
“m ‘ :
- mutantou) }
66 °C medium wel St. po vakcinaci -
cooked proti HB

HC akutni nebo +

chronicka a
HCV RNA

HE akutni =

Acute HBV Infection with Recovery
Virology of Acute Hepatitis A Typical Serologic Course

Fecal HAV anti-HBe

Total anti-HBc

IgM anti-HBc /\anti-HBs

- RN

6 8
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Source: AASLD, 2000 Source: US CDC and Prevention Weeks of Exposure

Progression to Chronic HBV Infection ic Pattern of Acute HCV Infection
Typical Serologic Course with Recovery
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IgM anti-HBc
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Seralogic Pattern of Acute HCY Infection with
ion to Chronic Infe
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Acute VH in CR (Epidat)

(HC = acute HC + chronic HC firstly diagnosed)
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Genotypes of HE in the world

(Hepatic Medicine:Evidence and Research 2014:6:45-59)
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Information for International i

Hepatitis B: Some Sobering

Facts
-

Prevalence of HBsAg

350 million peoplle chronically infected

2 billion with evidence of past or present infection
Country of origin is THE major risk factor

ol and Prevention. CDC Health
2012.




Natural History of Chronic HBV
Infection

Immunotolerance | Immune Clearance

HBV DNA

Immune Control
(Nonreplicative)

HBeAg- HBeAb+

T 5-30 Yrs Mos-Yrs Mos-Yrs
Infection

Yim HJ, et al. Hepatology. 2006;43:5173-5181.

Subset of Agents Reported to Cause

HEV Reactivation

4 Phases of Chronic HBY Infection
Guniest Understandesyg of HEV Infection
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HBV Reactivation: Overview
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gisENeactivation of HBV

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 (HBsAg-,
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 Biscegli al
Perrillo RP, et al. Gastroent

HBV Reactivation (HBVr) Risk Based on
Serologic Status and Immunosuppressive
Potency

:.,ﬁ" (UAAS) 11k
-

patientsifulfilling thelstandard criteria for HBV
eive NA treatment

HBsAg-negative, anti-HBc positive patients
undergoing DAA should be monitored and tested for
HBYV reactivation

J Hepatol 2017;67:370-98

Risk Level
(anticipated
incidence of

HBVr)
High

(>10% of cases)

Intermediate

(1% to 10% of
cases)

Low

(<1% of cases)

Serological Risk
Status

HBsAg+,
high HBV DNA, or
HBeAg+

HBsAg-, anti-HBc+,
anti-HBs-

HBsAg-, anti-HBc+,
anti-HBs+
(anti-HBs positivity may
provide
additional protection against

Immunosuppressive Agent
Risk Status

= B-cell-depleting agents (are used in pts with leukemias, non-Hodgkin
lymphoma, cryoglobulinemia, rheumatoid arthritis, idiopathic
thrombocytopenic purpura) ~ rituximab (anti-CD20), ofatumumab

= Systemic chemotherapy

= Moderate/high-dose corticosteroids

= TNF inhibitors — etanercept, adalimumab, certolizumab, infliximab
= Tyrosine kinase inhibitors — imatinib, nilotinib

= Other cytokine and integrin inhibitors -
abatacept,

= Transarterial chemoembolization
= Low/moderate/high-dose corticosteroids

= Methotrexate

= Azathioprine

= 6-mercaptopurine

= Low-dose corticosteroids

eroids (> 20 mg prednisone daily or equivalent) for 4 weeks or

lose corticosteroids (10-20 mg prednisone daily or equivalent) for 2 4 weeks or

rticosteroids (< 10 mg prednisone daily or equivalent) for 2 4 weeks.




Nova nomenklatura chronické HBV

70-98)
¢ Chronicka HBV infekce je dynamic sem odraZejicim
interakce mezi replikaci HBV a imunitnim systémem
chni pacienti s chronickou HBV infekei maji chronic
hepatitidu B:

1. HBeAg pozitivni chronicka HBV infekce
(dFive imunotolerantni faze)
2. HBeAg pozitivni chronicka hepatitida B
3. HBeAg negativni chronicka HBV infekce
(dFive inaktivni nosi¢stvi)
4. HBeAg negativni chronicka hepatitida B
5. HBsAg negativni faze
(také okultni infekce HBV)

es the activity of cytotoxic T

T'Ls) and NK cells, stimulates T
lymphocytes and macrophages to the production and
secretion of next cytokines
IEN alfa increases the expression of HLA antigens of
the 1st class on the health and viral inficated cells
and therefore inficated hepatocytes are then more
sensitive to CTLs

Nucleos(t)ide analogues

*famciklovir — analogue of deoxygunosin
*lamivudine (3TC, LAM) — analogue of deoxycytidin (Zeffix™)
*adefovir dipivoxil (ADV) — analogue of dAAMP (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
*clevudine (LFMAU) —analogue of pyrimidin

*telbivudine (LdT) — analogue of L-deoxythymidin

Evelution of Chronic HBY Therapy Over
Time

Apginberferon alfa-2a
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Indicationfor'the treatment/of' HBV infection
(EASL 2017 Clinical Practice Guidelines)

HBV DNA >2,000 IU/ml
Elevated ALT and/or at least moderate histological lesions
(i.e. markers of inflammation = HBeAg-positive or HBeA-negative chronic HB)
All cirrhotic patients with detectable HBV DNA
The prevention of mother to child transmission in pregnant women
with high viremia (i.e. > 200 000 IU/ml) — Czech recommendation (from
SEP 2017) is to use tenofovir (TDF) from 24th-28th week of gravidity
and stop this prophylaxis during the next 12 weeks after the birth
Prevention of HBV reactivation in patients requiring
immunosuppression or chemotherapy
Patients with HBe Ag-positive chronic HBV infection with normal ALT
and high/HBV DNA (i.e. previously termed ,,immune tolerant” phase)
if they are older than 30 years
Patients with severe acute HB, characterised by coagulopathy or
protracted course, should be treated with nucleos(t)ide analogue (NA)
therapy and considered for liver transplantation
Tenofovir (TDF) is recommended for pregnant women with CHB and
advanced fibrosis or cirrhosis

Glitheitherapy of chronic HB

{5
L *E HBeAg pos. HBeAg neg.
GirNata |~ sswks |

To HBeAg To HBsAg
disappearance disappearance
and X
next 12 months | HBsAg persistency
very often to the
end of the life
Initiation of HBV DNA HBV DNA

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

analo

(LAM,ADV, TDFETC),




Cumulative incidence of HBV resistance for lamivudine (LAM),
adefovir (ADV), telbivudine (TBV), entecavir (ETV), tenofovir (TDF)
and tenofovir alafenamide (TAF) in pivotal trials in nucleos(t)ide-
naive patients with chronic HB (Hepatology 2014;60:313A-317A)
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Long-term Oral HBV Therapy: Downsides

Toxicity

— Potential for renal, bone complications with TDF
Resistance

— High with lamivudine (not preferred by guidelines)!"

— Very low with entecavir—unless already LAM resistant?]

— None with TDF in clinical trials (similar expected with TAF)[!
Cost

Adherence

HBV Replication:
Inhibition by Lamivudine

Lamivudine
O Infectious

O
=0, (© o™

Pamally ‘YT
double- ()-DNA

stranded DNA

Encapsma(ed
(e s o 2 \J\/\/‘A(n) pregenomic
cccDNA mRNA mRNA

cccDNA covalently closed circular DNA
(kovalentné uzaviena cirkularni DNA)

Lai et al., J Med Virol 2000

Long-term Oral HBV Therapy is Highly Effective

Suppresses HBV DNAI"2]

Normalizes ALTI23]

Prevents fibrosis progression(34]

Promotes fibrosis regression, even in cirrhosis!*!
Prevents and even reverses hepatic decompensationl'!
Reduces, but does not eliminate, the risk of HCCI"5]

Long-term therapy is effective . . . but low rates of HBsAg

lossl®!

4eflide credit: clinica

umoznujici'deégradaci a eliminaci cccDNA
(covalently closed circular DNA)

V pripadé dosazeni inhibice ¢i destrukce
cccDNA — by nedoslo k reaktivaci
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Screening: ldentifying Estimated 170 Million
Persons With HCV Infection Worldwide

HCYV Infection Among Persons Who
Inject Drugs

’F' P Anti-HCV Prevalence in PWIC
- ‘{
R &

y I No evidence of injecting drug
g \ No eligible report (74 countrie
b 2 £ < 40% (16 countries)

40% to < 60% (24 countries)
60% to < 80% (25 countries)

> 80% (12 countries)

-
= In most developing countries, injection drug use is primary source

of new infections

= HCV treatment must be coupled with harm reduction measures to
reduce total infections

Global distribution of genotypes of HCV

(WHO Guidelines 2016)
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Estimated 70 Million Persons Living
With HCV

= Prevalence
(Viremic)
0% to < 0.6%
0.6% to < 0.8%
0.8% to < 1.3%

e 1.3% to < 2.9%

‘ 2.9%to <6.7%
s ]

& y

v

Polaris Obs oV ators. Lancet Gastroenterol Hepatol.
2017,

Chronic Hepatitis C Is a Progressive
Disease

W FIBROTIC LIVER

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

= Most pts asymptomatic until serious liver
complications arisel?



Nearly Ev

ryone 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

Direct- All-Oral
Acting Therapy
Antivirals ., =% Cn;rsrim

2017 90+

IFN

6Mos 12 Mos

IFN/RBV IFN/RBV PegIFN PegIFN/
6Mos 12 Mos

12Mos RBV
12 Mos

PeglFN/
RBV +
DAA

DAA +
RBV =
PeglFN

All-Oral
References in slidenotes.
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Approved DAAs From Multiple Classes:
Basis of 2018 Combination HCV Regimens
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EASL 2018 HCV Treatment Guidelines

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

HCcV

SOF/VEL
Genotype

SOF/VEL/
(Epclusa™) GLEIPIB 0X

(Maviret™)

LDV/SOF

OBV/PTV/
(Harvoni™)

EBR/GZR  RTV +DSV
(Vosevi™) (Zepatier™)
Yest Yest

or

perien ithout cirrhosis and NA
or tx experienced without cirthosis. STx naive or tx
ithout cirrhosis or with compensated cirrhosis and HCV RNA

compensated cirrhosis
L.
18. 1n press




Dostupné varianty IFN-free reZimd pro jednotlivé genotypy HCV

(DP CHS CLS JEP 2017)
- e RO
}

FEELSSCTTERTIH | P r - ri r n

] -

w T

mr==ir i ' '
bl sl Sl " = = =
sofosbuvir+ledipasvir = HARVONI™ (Gilead) sofosbuvir = SOVALDI™ (Gilead)

sofoshuvir+velpatasvir = EPCLUSA™ (Gilead) daclatasvir = DAKLINZA™ (BMS)

ombitasvir+paritaprevir = VIEKIRAX™ (AbbVie) ~ simeprevir = OLYSIO™ (Janssen)

dasabuvir = EXVIERA™ (AbbVie) sofosbuvir-+velpatasvir+voxilaprevir = VOSEVI™ (Gilead)

() = ritonavir glecaprevir+pibrentasv AVYRET™ (AbbVie) - US
grazoprevir+elbasvir = ZEPATIER™ (MSD) glecaprevir+pibrentasvir = MAVIRET™ (AbbVie)-EU, Japan
asunaprevir = SUNVEPRA™ (BMS)

HEV Testing/Monitoring During HCV DAA
Therapy

Nl i b ' gl
HEY ¥y #W RSP ONIE
i il K wklh ik
EHEE BT, YR
ol e v s
B v i o, mg
[ R X T H]

T

University of Liverpool hepatitis
drug interactions website
(HEP Drug Interaction Checker)

http://www.hep-druginteractions.org/

SVR12 a SVR24

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

Eliminaci infekce je mysleno dosazeni setrvalé

virologické odpovédi (SVR, sustained viral

response) = dosazeni negativhi HCV RNA

v seru ve 12. nebo 24. tydnu po skoncéeni

protivirové lécby (SVR12 a SVR24).

SVR12 a SVR24 spolu koreluji v 99 % pripadu.
Podle dlouhodobych studii znamena dosazeni

SVR v 99 % pripadu trvalé vylééeni HCV

infekce, tj. u osob se SVR nedochazi k pozdnim

relapstim onemocnéni.

Pro pripady selhani DAA Ié€by

Pangenotypalni rezimy:

Epclusa™ (Gilead)

= sofosbuvir + velpatasvir
Vosevi™ (Gilead)

= sofosbuvir + velpatasvir + voxilaprevir
Maviret™ (AbbVie)

= 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

[ ]
Slide credit: clinicaloptions.com




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/fibromyalgia

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




