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DiscoveryDiscovery ofof aetiologicalaetiological agentsagents
ofof VHVH

 1965 Hepatitis B 1965 Hepatitis B surfacesurface antigen (antigen (HBsAgHBsAg) ) 
isolatedisolated ((BlumbergBlumberg))

 1973 Hepatitis A virus (HAV) 1973 Hepatitis A virus (HAV) identifiedidentified
((FeinstoneFeinstone))

 1977 Delta agent (HDV) 1977 Delta agent (HDV) identifiedidentified
 (Mario (Mario RizzettoRizzetto))
 1985 1985 recombinantrecombinant DNA technologyDNA technology
 1989 HCV 1989 HCV identifiedidentified ((HoughtonHoughton))
 1990 HEV 1990 HEV identifiedidentified ((BradleyBradley))
 1995 HGV (GBV1995 HGV (GBV--C) C) identifiedidentified

PPůůvodcevodce HAV HAV 
enterovirusenterovirus 7272

HBVHBV HCVHCV

ČČeleeleďď ((FamilyFamily)) PicornaviridaePicornaviridae HepadnaviridaeHepadnaviridae FlaviviridaeFlaviviridae

Rod (Rod (GenusGenus)) HepatovirusHepatovirus OrthohepadnavirusOrthohepadnavirus HepacivirusHepacivirus

VelikostVelikost 2727--28 28 nmnm 42 42 nmnm 3030--60 60 nmnm

GenomGenom RNARNA DNADNA RNARNA

PoPoččet genotypet genotypůů 4 4 

pouze 1 pouze 1 sséérotyprotyp

8 (A a8 (A ažž H)H) > 6 genotypů
> 120 subtypů

Ink. doba (dny)Ink. doba (dny) 1515--5050 3030--180180 1515--150150

PPřřenos:enos:
-- enterenteráálnlněě anoano nene ne ne 

-- krvkrvíí vzvzáácncněě anoano anoano

-- sexusexuáálnlněě vzvzáácncněě anoano vzvzáácncněě

-- vertikvertikáálnlněě nene anoano vzvzáácncněě

PPřřechod do chronicityechod do chronicity nene novornovor. . >> 90 %, d90 %, děěti do 5 let 25ti do 5 let 25--50 %, dosp50 %, dospěěllíí: : 
imunokompetentnimunokompetentníí << 5 %, 5 %, 

imunokompromitovanimunokompromitovaníí >> 50 %50 %

55 55 -- 85 %85 %

LaboratornLaboratorníí diagnostikadiagnostika
akutnakutníí infekceinfekce

antianti--HAV HAV IgMIgM
(mo(možžnnáá pozpoz. po        . po        
akt. imunizaci)akt. imunizaci)

HBsAgHBsAg
HBeAgHBeAg

antianti--HBcHBc IgMIgM

antianti--HCVHCV
HCV RNAHCV RNA

FulminantnFulminantníí prprůůbběěh h 
(rozvoji akutn(rozvoji akutníího jaternho jaterníího ho 
selhselháánníí do 8 týdndo 8 týdnůů))

0,1 %0,1 % 0,1 0,1 -- 1 %1 % krajnkrajněě vzvzáácncněě

Akt. a pas. imunizaceAkt. a pas. imunizace anoano anoano nene

PPůůvodcevodce HDV (delta agens)HDV (delta agens) HEVHEV
swHEVswHEV ((swineswine kmeny HEV)kmeny HEV)

GBVGBV--C (HGV)C (HGV)
NeNezpzpůůsobuje hepatitidusobuje hepatitidu

ČČeleeleďď ((FamilyFamily)) HepeviridaeHepeviridae FlaviviridaeFlaviviridae

Rod (Rod (GenusGenus)) DeltavirusDeltavirus HepevirusHepevirus

VelikostVelikost 3535--37 37 nmnm 2727--34 34 nmnm

GenomGenom RNARNA RNARNA RNARNA

PoPoččet genotypet genotypůů (GT)(GT) 3 (I a3 (I ažž III)III) 4 z4 záákladnkladníí genotypy (GT)genotypy (GT)

Ink. doba (dny)Ink. doba (dny) 3030--180180 1515--6060

PPřřenos:enos:
-- enterenteráálnlněě nene

ANO ANO 
GT 1 a GT 2 kontaminovanou vodouGT 1 a GT 2 kontaminovanou vodou

GT 3 a GT 4 GT 3 a GT 4 zoonotickýzoonotický ppřřenosenos
(vep(vepřři, kanci, jelenoviti, kanci, jelenovitíí))

ne ne 

- krví ano vzácně ano 

-- sexusexuáálnlněě anoano vzvzáácncněě

-- vertikvertikáálnlněě anoano anoano

PPřřechod do echod do 
chronicitychronicity

koinfekcekoinfekce << 5 %5 %
superinfekcesuperinfekce 8080--90 %90 %

NE. NE. 
ChronChron. pr. průůbběěh h bývbýváá u u pacpac. . po po 

transplantactransplantacíích,ch, u u malignitmalignit, u HIV , u HIV pozitpozit..

Inhibice HIV replikace Inhibice HIV replikace --
zpomalenzpomaleníí progrese progrese 

LabLab. diagnostika. diagnostika
akutnakutníí infekceinfekce

antianti--HDV HDV IgMIgM,,
HBsAgHBsAg

antianti--HEV HEV IgMIgM
a/nebo HEV RNA (ze sa/nebo HEV RNA (ze sééra nebo stolice)ra nebo stolice)

antianti--HGV,HGV,
HGV RNAHGV RNA

FulminantnFulminantníí prprůůbběěhh u u koinfekcekoinfekce 1 %1 %
u u superinfekcesuperinfekce 5 %5 %

11--2 %,2 %,
3. 3. trimtrim. . gravgrav. kolem 22 % (GT 1 a GT 2). kolem 22 % (GT 1 a GT 2)

VakcVakcíínana proti HBproti HB rekombinantnrekombinantníí, v praxi v , v praxi v ČČíínněě nene

ImunoglobulinImunoglobulin proti HBproti HB nene ne ne 

Virus hepatitidy F
 V prosinci 1994 publikována zpráva o přenosu 

agens, který způsobuje non-A, non-E hepatitidu 
u opic

 Virus-like particles o průměru 27-37 nm) byly 
detekovány ve stolici francouzských pacientů
a v játrech a stolicích infikovaných zvířat

 Agens označeno jako hepatitis French virus 
(HFV) a analýzou virového genomu zjištěna 
dvojvláknitá DNA

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

 Později existence tohoto viru nebyla potvrzena 

HEV resistance on heat

Heating the food to an internal temperature
of 71 ºC 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)



Rezistence HEV na teplo
(Feagins AR et al. Int J Food Microbiol 2008;123:32-37)

Teplota    
(ºC)

Čas   
(min)

Úprava 
masa

Výsledek

56 ºC 30´- 60´ medium rare rezistence 
HEV

60 ºC 60´ medium reziduální
živý HEV

66 ºC 10´- 60´ medium well-
cooked

inaktivace
HEV

70-71 ºC 10´- 60´ well done inaktivace
HEV

AntiAnti
HAVHAV
IgMIgM

HBsHBs
AgAg

HBeHBe
AgAg

AntiAnti
HBcHBc
IgGIgG

AntiAnti
HBcHBc
IgMIgM

AntiAnti
HBsHBs

AntiAnti
HCVHCV

AntiAnti
HHBeBe

AntiAnti
HEVHEV
IgMIgM

HAHA akutnakutníí ++ -- -- -- -- -- -- -- --

HBHB akutnakutníí -- ++ ++ -- ++ -- -- -- --

HBHB chronickchronickáá
HBeAgHBeAg pozitivnpozitivníí
(d(dřřííve infekce divokým ve infekce divokým 
typem viru)typem viru)

-- ++ ++ ++ -- -- -- -- --

HBHB chronickchronickáá
HBeAgHBeAg negativnnegativníí
(d(dřřííve infekce eve infekce e--minus minus 
mutantoumutantou))

-- ++ -- ++ -- -- -- ++ --

St. pSt. poo vakcinaci vakcinaci 
protiproti HBHB

-- -- -- -- -- ++ -- -- --

HCHC akutnakutníí nebo nebo 
chronickchronickáá

-- -- -- -- -- -- ++
aa

HCV RNAHCV RNA

-- --

HEHE akutnakutníí -- -- -- -- -- -- -- -- ++
a/neboa/nebo

HEV RNAHEV RNA

Source: AASLD, 2000

HBVMSLS09

REV0900

Symptoms

HBeAg anti-HBe

Total anti-HBc

IgM anti-HBc anti-HBsHBsAg

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

Source: US CDC and Prevention

Titer

Weeks of Exposure

Acute HBV Infection with Recovery
Typical Serologic Course 

HBVMSLS09

REV0900

IgM anti-HBc

Total anti-HBc

HBsAg

Acute
(6 months)

HBeAg

Chronic
(Years)

anti-HBe

0 4 8 12 16 20 24 28 32 36 52 Years

Source: US CDC and Prevention

Titer

Weeks of Exposure

Progression to Chronic HBV Infection
Typical Serologic Course



Acute VH in CR (Epidat)
(HC = acute HC + chronic HC firstly diagnosed)

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

H
A

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

H
B

564 575 636 604 457 413 370 392 361 307 307 306 247 244 192 154 133 105 89 73 85

H
C

273 448 634 637 798 858 846 868 844 1022 980 974 836 709 812 794 873 867 956 1104 992

H
E

5 17 5 12 13 12 21 36 37 35 43 65 99 72 163 258 218 299 412 339 344

PreviousPrevious theorytheory aboutabout HE HE prevalanceprevalance Výskyt HE ve světě
(Epidem. Mikrobiol. Imunol. 2015;64(2):72-78)



GenotypesGenotypes ofof HE in HE in thethe worldworld
((HHepaticepatic MedicineMedicine:Evidence :Evidence andand ResearchResearch 2014;6:452014;6:45--59)59)

Hepatitida E, ČR, 1996-2017, hlášená onemocnění
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Hepatitida E, ČR, 1996-2017, muži-ženy, hlášené 
případy
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Hepatitida E, ČR, 1996-2017, podle importu
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Hepatitis B: Some Sobering Hepatitis B: Some Sobering 

FactsFacts

 350 million people chronically infected350 million people chronically infected

 2 billion with evidence of 2 billion with evidence of past or present infectionpast or present infection

 Country of origin is THE major risk factorCountry of origin is THE major risk factor
World Health Organization. Hepatitis B Fact Sheet. Centers for Disease Control and Prevention. CDC Health 
Information for International Travel 2012. New York: Oxford University Press; 2012.

Prevalence of HBsAg

High ≥ 8%

Intermediate 2% to 7%
Low < 2%



Natural History of Chronic HBV Natural History of Chronic HBV 

InfectionInfection

Yim HJ, et al. Hepatology. 2006;43:S173-S181.

HBeAg+ HBeAg- HBeAb+

Immune ClearanceImmunotolerance

ALT

HBV DNA

Mos-Yrs

Immune Control
(Nonreplicative)

HBsAg+ HBsAg- HBsAb+

Infection
Mos-Yrs5-30 Yrs

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 (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

May also occur up to 12 mos after treatment

 Preventable by antiviral prophylaxis

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

Treatment of HCV with directTreatment of HCV with direct--acting acting antiviralsantivirals
((DAAsDAAs) may cause reactivation of HBV) may cause reactivation of HBV

Patients fulfillingPatients fulfilling the standard the standard criteria for HBVcriteria for HBV
treatmenttreatment should receiveshould receive NA treatment NA treatment 

HBsAgHBsAg--positive patients positive patients undergoing DAA therapyundergoing DAA therapy
should be considered for should be considered for concomitant NA prophylaxisconcomitant NA prophylaxis
until week 12 post DAA, until week 12 post DAA, and monitored closelyand monitored closely

HBsAgHBsAg--negative, antinegative, anti--HBcHBc positive patients positive patients 
undergoingundergoing DAA should be DAA should be monitored and tested for monitored and tested for 
HBV reactivationHBV reactivation

J J HepatolHepatol 2017;2017;67:37067:370--9898

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

Slide credit: clinicaloptions.com

Risk Level
(anticipated
incidence of

HBVr)

Serological Risk 
Status

Immunosuppressive Agent 
Risk Status

High

(>10% of cases)

HBsAg+,

high HBV DNA, or 

HBeAg+

 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

Intermediate

(1% to 10% of

cases)  

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

 TNF inhibitors – etanercept, adalimumab, certolizumab, infliximab

 Tyrosine kinase inhibitors – imatinib, nilotinib

 Other cytokine and integrin inhibitors –

abatacept,ustekinumab,natalizumab,vedolizumab

 Transarterial chemoembolization

 Low/moderate/high-dose corticosteroids

Low

(<1% of cases)

HBsAg-, anti-HBc+, 

anti-HBs+
(anti-HBs positivity may

provide

additional protection against

HBVr)

 Methotrexate

 Azathioprine

 6-mercaptopurine

 Low-dose corticosteroids

high-dose corticosteroids (> 20 mg prednisone daily or equivalent) for ≥ 4 weeks or
moderate-dose corticosteroids (10-20 mg prednisone daily or equivalent) for ≥ 4 weeks or
low-dose corticosteroids (< 10 mg prednisone daily or equivalent) for ≥ 4 weeks.



NovNováá nomenklatura chronicknomenklatura chronickéé HBV HBV 
infekceinfekce ((J J HepatolHepatol 2017;67:3702017;67:370--9898))

•• ChronickChronickáá HBV infekce je dynamickým procesem odrHBV infekce je dynamickým procesem odráážžejejííccíím m 
interakce mezi replikacinterakce mezi replikacíí HBV a imunitnHBV a imunitníím systm systéémem mem 

•• Ne vNe vššichni pacienti sichni pacienti s chronickou HBV infekcchronickou HBV infekcíí majmajíí chronickou chronickou 
hepatitidu B: hepatitidu B: 

1.1. HBeAgHBeAg pozitivnpozitivníí chronickchronickáá HBV infekce                                              HBV infekce                                              
(d(dřřííve ve imunotolerantnimunotolerantníí ffááze) ze) 

2.2. HBeAgHBeAg pozitivnpozitivníí chronickchronickáá hepatitida Bhepatitida B
3.3. HBeAgHBeAg negativnnegativníí chronickchronickáá HBV infekce                                  HBV infekce                                  

(d(dřřííve ve inaktivninaktivníí nosinosiččstvstvíí) ) 
4.4. HBeAgHBeAg negativnnegativníí chronickchronickáá hepatitida Bhepatitida B
5.5. HBsAgHBsAg negativnnegativníí ffááze                                                              ze                                                              

(tak(takéé okultnokultníí infekce HBV) infekce HBV) 

EffectsEffects ofof interferon alfainterferon alfa

 IFN alfa IFN alfa inhibitsinhibits thethe synthesissynthesis ofof viralviral nucleidnucleid acidsacids
andand structuralstructural andand nonstructuralnonstructural viralviral proteinsproteins

 ImmunomodulatoryImmunomodulatory effecteffect:       :       

IFN alfa IFN alfa iincreasesncreases thethe activityactivity ofof cytotoxiccytotoxic T T 
lymphocyteslymphocytes ((CTLsCTLs) ) andand NK NK cellscells, , stimulatesstimulates T T 
lymphocyteslymphocytes andand macrophagesmacrophages to to thethe productionproduction andand
secretionsecretion ofof nextnext cytokinescytokines

 IFN alfa IFN alfa increasesincreases thethe expressionexpression ofof HLA HLA antigensantigens ofof
thethe 1st 1st classclass on on thethe healthhealth andand viralviral inficatedinficated cellscells
andand thereforetherefore inficatedinficated hepatocyteshepatocytes are are thenthen more more 
sensitive to sensitive to CTLsCTLs

IndicationIndication forfor thethe treatmenttreatment ofof HBV HBV infectioninfection
((EASL 2017 EASL 2017 ClinicalClinical PracticePractice GuidelinesGuidelines))

•• HBV DNA >2,000 IU/mlHBV DNA >2,000 IU/ml

•• ElevatedElevated ALT ALT andand//oror atat leastleast moderatemoderate histologicalhistological lesionslesions

(i.e. (i.e. markersmarkers ofof inflammationinflammation = = HBeAgHBeAg--positive positive oror HBeAHBeA--negative negative chronicchronic HB)HB)

•• AllAll cirrhoticcirrhotic patientspatients withwith detectabledetectable HBV DNAHBV DNA

•• TheThe preventionprevention ofof mothermother to to childchild transmissiontransmission in in pregnantpregnant womenwomen
withwith highhigh viremiaviremia (i.e. (i.e. >> 200 000 IU/ml)200 000 IU/ml) –– CzechCzech recommendationrecommendation ((fromfrom

SEP 2017) SEP 2017) isis to use to use tenofovirtenofovir (TDF) (TDF) fromfrom 24th24th--28th 28th weekweek ofof gravidity gravidity 

andand stop stop thisthis prophylaxisprophylaxis duringduring thethe nextnext 12 12 weeksweeks afterafter thethe birthbirth

•• PreventionPrevention ofof HBV HBV reactivationreactivation in in patientspatients requiringrequiring
immunosuppressionimmunosuppression oror chemotherapychemotherapy

•• Patients with Patients with HBeAgHBeAg--positive chronic HBV infectionpositive chronic HBV infection withwith normal ALT normal ALT 
and high HBV DNAand high HBV DNA (i.e. (i.e. previouslypreviously termedtermed „„immuneimmune toleranttolerant““ phasephase)  )  
if they are older than 30 yearsif they are older than 30 years

•• PPatientsatients with severe acute with severe acute HHB,B, characterisedcharacterised by by coagulopathycoagulopathy or or 
protracted course, shouldprotracted course, should be treated with be treated with nucleosnucleos(t)(t)ideide analogueanalogue (NA) (NA) 
therapytherapy and considered for liver transplantationand considered for liver transplantation

•• TenofovirTenofovir (TDF)(TDF) is recommendedis recommended forfor ppregnant womenregnant women with CHB and with CHB and 
advanced fibrosis or cirrhosisadvanced fibrosis or cirrhosis

NucleosNucleos(t)(t)ideide analoguesanalogues
**famciklovirfamciklovir –– analogueanalogue ofof deoxygunosindeoxygunosin

**lamivudinelamivudine (3TC, LAM)(3TC, LAM) –– analogueanalogue ofof deoxycytidindeoxycytidin ((ZeffixZeffix™™))

**adefoviradefovir dipivoxildipivoxil (ADV)(ADV) –– analogueanalogue ofof dAMPdAMP ((HepseraHepsera™™))

**tenofovirtenofovir –– similarsimilar as ADVas ADV

TDF =TDF = tenofovirtenofovir disoproxildisoproxil fumaratefumarate ((VireadViread™™))

TAF = TAF = tenofovirtenofovir alafenamidealafenamide ((VemlidyVemlidy™™))

**entecavirentecavir (ETC)(ETC) ––analogueanalogue ofof deoxyguanindeoxyguanin ((BaracludeBaraclude™™))

**emtricitabineemtricitabine (FTC) (FTC) –– analogueanalogue ofof cytosinucytosinu

**clevudineclevudine (LFMAU) (LFMAU) ––analogueanalogue ofof pyrimidinpyrimidin

**telbivudinetelbivudine ((LdTLdT) ) –– analogueanalogue ofof LL--deoxythymidindeoxythymidin

DurationDuration ofof thethe therapytherapy ofof chronicchronic HBHB

HBeAgHBeAg pospos.. HBeAgHBeAg negneg..

PEGPEG--IFN alfaIFN alfa 48 48 wkswks 48 48 wkswks

NucleosNucleos(t)(t)ideide
analoguesanalogues

(LAM,ADV,TDF,ETC)(LAM,ADV,TDF,ETC)

To To HBeAgHBeAg
disappearancedisappearance

andand
nextnext 12 12 monthsmonths

To To HBsAgHBsAg
disappearancedisappearance

XX
HBsAgHBsAg persistencypersistency
veryvery oftenoften to to thethe

endend ofof thethe lifelife

InitiationInitiation ofof
antiviralantiviral therapytherapy

HBV DNAHBV DNA
>>2 000 IU/2 000 IU/mLmL

((>>101044 copiescopies//mLmL))

HBV DNAHBV DNA
>>2 000 IU/2 000 IU/mLmL

((>>101044 copiescopies//mLmL))



CumulativeCumulative incidence incidence ofof HBV HBV resistanceresistance forfor lamivudinelamivudine (LAM), (LAM), 
adefoviradefovir (ADV), (ADV), telbivudinetelbivudine (TBV), (TBV), entecavirentecavir (ETV), (ETV), tenofovirtenofovir (TDF) (TDF) 
andand tenofovirtenofovir alafenamidealafenamide (TAF) in (TAF) in pivotalpivotal trialstrials in in nucleosnucleos(t)(t)ideide--
nanaïïveve patientspatients withwith chronicchronic HB (HB (HepatologyHepatology 2014;60:313A2014;60:313A--317A317A))

Long-term Oral HBV Therapy is Highly Effective

 Suppresses HBV DNA[1,2]

 Normalizes ALT[2,3]

 Prevents fibrosis progression[3,4]

 Promotes fibrosis regression, even in cirrhosis[4]

 Prevents and even reverses hepatic decompensation[1]

 Reduces, but does not eliminate, the risk of HCC[1,5]

 Long-term therapy is effective . . . but low rates of HBsAg
loss[6]

1. Lim YS, et al. Gastroenterology. 2014;147:152-161.2. Chang TT, et al. Hepatology. 2010;51:422-430. 
3. Zoutendijk R, et al. Gut. 2013;62:760-765. 4. Marcellin P, et al. Lancet. 2013;381:468-475. 
5. Papatheodoridis GV, et al. J Hepatol. 2015;62:363-370. 6. Papatheodoridis GV, et al. Hepatol. 2016;63:1481-
1492. 

Slide credit: clinicaloptions.com

Long-term Oral HBV Therapy: Downsides

 Toxicity

– Potential for renal, bone complications with TDF

 Resistance

– High with lamivudine (not preferred by guidelines)[1]

– Very low with entecavir—unless already LAM resistant[2]

– None with TDF in clinical trials (similar expected with TAF)[3]

 Cost

 Adherence

1. Hadziyannis SJ, et al. Hepatology. 2000 ;32:847-51. 

2. 2. Gish SR, et al. Gastroenterology. 2007;133:1437-44. 3. Buti M, et al. Dig Dis Sci. 

2015;60:1457-1464. 

Slide credit: clinicaloptions.com

Budoucnost v lBudoucnost v lééččbběě HBV infekcHBV infekcee

 ProbProbííhajhajííccíí klinickklinickéé studie:studie:
-- inarivirinarivir + + tenofovirtenofovir
-- GSGS--4774 tepeln4774 tepelněě inaktivovaninaktivovanáá, T, T--bubuňňky ky 

stimulujstimulujííccíí vakcvakcíína (na (rekombinantnrekombinantníí, kvasinkov, kvasinkováá))
 OptimOptimáálnlníí by bylo by bylo antivirotikumantivirotikum,               ,               

umoumožňžňujujííccíí degradaci a eliminaci degradaci a eliminaci cccDNAcccDNA
((covalentlycovalently closedclosed circularcircular DNA) DNA) 

 V pV přříípadpaděě dosadosažženeníí inhibice inhibice čči destrukce   i destrukce   

cccDNAcccDNA –– by nedoby nedoššlo k reaktivacilo k reaktivaci

Lamivudine

HBV Replication: 
Inhibition by Lamivudine

HBsAg 
envelopesPartially 

double-
stranded DNA

A(n)

Infectious 
HBV virion

(-)-DNA

Infectious 
HBV virion

mRNAcccDNA

DNA pol
RT

Encapsidated 
pregenomic 
mRNA

cccDNA covalently closed circular DNA
Lai et al., J Med Virol 2000 (kovalentně uzavřená cirkulární DNA)



Estimated 70 Million Persons Living Estimated 70 Million Persons Living 
With HCVWith HCV

Slide credit: clinicaloptions.com

0% to < 0.6%

0.6% to < 0.8%

0.8% to < 1.3%

1.3% to < 2.9%

2.9% to < 6.7%

Prevalence
(Viremic)

Polaris Observatory HCV Collaborators. Lancet Gastroenterol Hepatol. 
2017;2:161-176.

HCV Infection Among Persons Who 
Inject Drugs

 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

Nelson P, et al. Lancet. 2011;378:571-583. Slide credit: clinicaloptions.com

Anti-HCV Prevalence in PWIDs

No evidence of injecting drug use
No eligible report (74 countries)

< 40% (16 countries)

40% to < 60% (24 countries)

60% to < 80% (25 countries)

≥ 80% (12 countries)

Global distribution of genotypes of HCV
(WHO Guidelines 2016)

HEALTHY LIVER FIBROTIC LIVER CIRRHOTIC LIVER

Chronic Hepatitis C Is a Progressive 
Disease

 Few or no symptoms; can progress without signs 
for decades[1]

 Most pts asymptomatic until serious liver 
complications arise[2]

1. CDC. MMWR Morb Mortal Wkly Rep. 1998;47(RR-19):1-39.

2. Heidelbaugh JJ, et al. Am Fam Physician. 2006;74:756-762.
Slide credit: clinicaloptions.com
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Slide credit: 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

EASL 2018 HCV Treatment Guidelines

 Recommendations for treatment-naive patients and patients previously 
treated with pegIFN/RBV ± SOF or SOF + RBV, ± compensated cirrhosis

EASL HCV Guidelines. 2018. In press. Slide credit: clinicaloptions.com

*Triple combination effective but not needed because double combinations comparably effective. †Tx naive ±
compensated cirrhosis. ‡Tx naive or tx experienced without cirrhosis or with compensated cirrhosis and HCV RNA 
≤ 800,000 IU/mL. ǁTx 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.

HCV 
Genotype

SOF/VEL
(Epclusa™)

GLE/PIB
(Maviret™)

SOF/VEL/ 
VOX

(Vosevi™)

LDV/SOF
(Harvoni™)

EBR/GZR
(Zepatier™)

OBV/PTV/ 
RTV + DSV
(Viekirax™

+ Exviera™)

1a Yes Yes No* Yes† Yes‡ No

1b Yes Yes No* Yes Yes Yes

2 Yes Yes No* No No No

3 Yesǁ Yes Yes§ No No No

4 Yes Yes No* Yes† Yes# No

5 or 6 Yes Yes No* Yes† No No



DostupnDostupnéé varianty IFNvarianty IFN--freefree rerežžimimůů pro jednotlivpro jednotlivéé genotypy HCV genotypy HCV 
((DP DP ČČHS HS ČČLS JEP 2017LS JEP 2017))

sofosbuvirsofosbuvir++ledipasvirledipasvir = HARVONI= HARVONI™™ ((GileadGilead)            )            sofosbuvirsofosbuvir = SOVALDI= SOVALDI™™ ((GileadGilead))
sofosbuvirsofosbuvir++velpatasvirvelpatasvir = EPCLUSA= EPCLUSA™™ ((GileadGilead)          )          daclatasvirdaclatasvir = DAKLINZA= DAKLINZA™™ (BMS)(BMS)
ombitasvirombitasvir++paritaprevirparitaprevir = VIEKIRAX= VIEKIRAX™™ ((AbbVieAbbVie)     )     simeprevirsimeprevir = OLYSIO= OLYSIO™™ ((JanssenJanssen))
dasabuvirdasabuvir = EXVIERA= EXVIERA™™ ((AbbVieAbbVie)                               )                               sofosbuvirsofosbuvir++velpatasvirvelpatasvir++voxilaprevirvoxilaprevir = VOSEVI= VOSEVI™™ ((GileadGilead))
(r) = (r) = ritonavirritonavir glecaprevirglecaprevir++pibrentasvirpibrentasvir = MAVYRET= MAVYRET™™ ((AbbVieAbbVie) ) -- USUS
grazoprevirgrazoprevir++elbasvirelbasvir = ZEPATIER= ZEPATIER™™ (MSD)                (MSD)                glecaprevirglecaprevir++pibrentasvirpibrentasvir = MAVIRET= MAVIRET™™ ((AbbVieAbbVie))--EU, JapanEU, Japan
asunaprevirasunaprevir = SUNVEPRA= SUNVEPRA™™ (BMS)(BMS)

SVR12 a SVR24

Cílem terapie je vyléčení HCV infekce = dosažení
trvalé eliminace viru. Eliminace viru brání
rozvoji jaterních i mimojaterních komplikací
HCV infekce, včetně pokročilé jaterní fibrózy, 
CIH, dekompenzované CIH a HCC. 

Eliminací infekce je myšleno dosažení setrvalé
virologické odpovědi (SVR, sustained viral
response) = dosažení negativní HCV RNA           
v séru ve 12. nebo 24. týdnu po skončení
protivirové léčby (SVR12 a SVR24).
SVR12 a SVR24 spolu korelují v 99 % případů. 

Podle dlouhodobých studií znamená dosažení
SVR v 99 % případů trvalé vyléčení HCV 
infekce, tj. u osob se SVR nedochází k pozdním 
relapsům onemocnění.

Pro pPro přříípady selhpady selháánníí DAA lDAA lééččbyby

Pangenotypální režimy:

Epclusa™ (Gilead)

= = sofosbuvirsofosbuvir + + velpatasvirvelpatasvir

Vosevi™ (Gilead)

= = sofosbuvirsofosbuvir + + velpatasvirvelpatasvir + + voxilaprevirvoxilaprevir

Maviret™ (AbbVie)

= = glecaprevirglecaprevir + + pibrentasvirpibrentasvir

University University ofof Liverpool hepatitis Liverpool hepatitis 
drugdrug interactionsinteractions websitewebsite

((HEP HEP DrugDrug InteractionInteraction CheckerChecker))

http://www.http://www.hephep--druginteractionsdruginteractions..orgorg//

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 F0-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



MainMain extrahepaticextrahepatic manifestationsmanifestations in in ptspts withwith HCV HCV infectioninfection
((TherTher AdvAdv InfectInfect Dis 2016;3(1):3Dis 2016;3(1):3--14)14)

Immune-related extrahepatic manifestations
• Mixed cryoglobulinemia

• Cryoglobulinemic vasculitis

• B-cell non-Hodgkin’s lymphoma

• Sicca syndrome (Sjögren´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)


