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Hepatitis A



Annual cases Hepatitis A – Germany and Switzerland

Epidem. Bulletin RKI 2022, 01/23, 01/25 und 01/2026 und idd.bag.admin.ch/diseases
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 Increasing global HAV incidence with approx. 150 Million annual cases and approx. 39.000 deaths

 European and other high income countries with low incidence



Hepatitis A Virus Antibody Prevalence

Kurkela S et al., Epidemiol. Infect. 2012; 140:2172–2181

Changes in HAV antibody prevalence in European Countries

Frösner GG et al., American J Epidemiol 1979; 110:63-69
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Epidemiology of Hepatitis A
Increasing risk for (severe) HAV-infection due to declining HAV-antibody prevalence

Andani A et al., Journal of Viral Hepatitis, 2025; 32:e14030

 Severe cases in 0.1-20% of reports

 n=8 cases with liver transplantation

 Mortality: 69% >60 years, 43% comorbidities (liver 

disease, HBV, HCV, HIV, NI, Diabetes, PWID…)

Number and rates of death 1988-2019Annual rates of hospitalization



Vaccine Strategies

Majeed AA et al., World J Virology 2025; 14(4): 112590; Sandulescu O et al., Clin Microbiol Infect 2026 in press 

Europe: mainly for people at risk only
(Traveling, Profession, Sexual behavior, Liver disease, …)

since end 

of 2025

Position paper Europ Soc Clin Microbiol and Inf Dis 2026
Recommendation for global universal childhood, outbreak and high risk group vaccination

Aim: Global eradication of Hepatitis A 



Hepatitis A Virus Antibody Prevalence: Risk MSM

HAV-Vaccination (self reported) n=113 884 MSM, median age 36 years, n=43 Europ. countries, EMIS 2017

Brandl M et al., Euro Surveill 2024; 29(45):2400100

Association Outing and Reimbursement

In n=7 of n=43 countries recommendation with reimbursement
Vaccination rates relatively low (similar data for Hepatitis B)

Higher rates of vaccination with reimbursement

Higher rates of vaccination if Outing is possible



Hepatitis A Vaccination: Risk Liver Disease

HAV-Vaccination recommended adults with chronic liver disease, England 2012-2022, Gen Pract Res Centre

 Retrospective cohort study on vaccination coverage and mortality, n=625.079 chronic liver disease

Meza-Torres B et al., Lancet Public Health 2025; 10: e647–55

Limitations:
 vaccination before 

diagnosis of chronic liver 

disease unknown

 type of chronic liver 

disease unknown in 

60%

 no exclusion of persons 

with past HAV infection

2,2%

 Parameters associated with vaccination: 

younger age, non-smokers, urban areas, higher socioec. status, MASLD

 Parameters associated against vaccination: 

alcohol, type 1 diabetes, kidney disease, mental disorders



Hepatitis E



RKI Jahrbuch_2020; Johne et al., Bundesges.-blatt, Ges.-forsch, Ges.-schutz 2022; 65(2): 202–208, Epid. Bulletin RKI 01/24, 01/22, 01/26 und und idd.bag.admin.ch/diseases
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Hepatitis E - Epidemiology

 typical male patients 
between 50-79 years

 Europe: Genotype 3 (4), 

 undercooked animal meat 
(swine, wild boar, goat, 
deer…)

 Inactivation: >70° for 5-
20min

Globally approx. 20 Mill. 
infections

Globally approx. 3.3 Mill. 
symptomatic cases

Globally approx. 44 000 
fatal cases

Globally approx. 3 000 
stillbirths

Li et al., Liver International. 2020;40:1516–1528.



Hepatitis E - Epidemiology 
Switch from Genotype 1 to Genotype 4 in China since the year 2000

Pallera SR., et al., Pathogens 2020, 9, 856; doi:10.3390/pathogens9100856; Zhang et al., Emerg Infect Dis 2010, Dai et al., Emrg Infect Dis 2013



Hepatitis E – Vaccination

Hepatitis E Genotype 1 Vaccine approved since 2011 (China and 

Pakistan)

(HEV-239, HecolinTM Vaccination Months 0, 1, 6, n=112 604)

Huang S et al., Lancet 2024; 40:813-823

Long term follow-up 10 years 
(07-17):

Vaccine Efficacy: 83.1% (87.3% PP)

for Genotype 1: 82.1%

for Genotype 4: 87.9-92.9%

HEV infections: mainly genotype 4

No specific side effects

 Efficacy in Genotype 2+3?



HEV-Vaccination: Development HEV-239 & Study USA

Li SW et al., Vaccine 2005; 23:2893–2901; Kao CM et al., Journal of Infectious Diseases 2024: 230:1093–101; Dudman S et al., Clinical Microbiology and Infection 2025; 31:201e210

Double blinded, randomised phase 1 study (4:1), n=25, age 18-45 years, interim after 12 months

100% seroconversion for HEV-Ab with

persistence over 1 year Development of HEV-239 in rhesus-monkeys

With efficacy in HEV GT1 and GT4

(all HEV genotypes have same serotype)

Position paper Eur. Soc. of Clin. Microbiol. & Infectious Dis. Viral Hepatitis Study Group:

 Four HEV vaccine candidates. Only HEV-239 approved against genotype 1 ORF2-capsid (China)

 High probability of efficacy not only in genotype 1+4 but also genotype 2+3

 Vaccination programs espec. in at risk groups (Pregnancy, liver disease, immunosuppr./transplant.)



Replication Model for HEV Infection: 
Gerbil Mice (immune competent)

Liu T  et al., Gastroenterology 2024;167:750–763

 Adaptation HEV-GT-1 to Gerbil Mice by serial intestinal passage (finally weak oral re-infection)

 Establishment of full replication cycle with high mortality of HEV infection in pregnant mice 

 Chronic infection on tacrolimus – recovery with Ribavirin – protection with HEV-239 vaccine

 Recovery after HEV-GT-1 infection showed prevention for HEV-GT-3 infection



Rivero-Juarez et 

al., J Hepatol 2022; 

77:326-331



Caballero-Gomez J et al., J Hepatol 2025; 83:662-669

Rat Hepatitis E Virus (rHEV)
Rare cause of acute/chronic viral hepatitis with few cases from Hong Kong, Spain, France, Canada

 Establishment of diagnostic algorithm and estimation of frequency

Acute hepatitis of 

unknown origin 

(3 years)

Proposed testing algorithm
 Screening: qPCR-1 and qPCR-4 in parallel: if positive →

 Sequencing: seqPCR-1 and, if negative, seqPCR-3 or

seqPCR-5

 n=4 male

 n=7 HEV-IgG pos., n=3 HEV-IgM pos.

 n=4 hospitalization, n=1 severe 

course (cirrhotic), n=1 death



Müller LJ et al., J Hepatol 2026 in press

Rat Hepatitis E Virus (rHEV)
Samples for viral hepatitis testing (Berlin, Charité) and additional samples from immunocompromised & 

acute on chronic liver failure patients (Berlin, Frankfurt, Munich)

 n=1 patient Rocahepevirus (rHEV) positive 

(male, 50-60 years, hematologic malignancy, 

ALT 132, spontaneous resolution, serology?)



Immunity against HEV re-infection?

Liu X et al., Nature commun 2025; 16:11187

Anti-HEV antibodies decline after HEV infection – protection against re-infection is unclear

Phase 3 HEV vaccine approval study, China, n=7.032 persons from placebo arm, 8,5 years FU

 n=3.194 anti-HEV IgG positive versus n=3.838 anti-HEV IgG negative



Hepatitis B



Ludwig van Beethoven 1770-1827 – died from liver cirrhosis

Begg et al., Curr Biol 2023 and Wesseldijk et al., Curr Biol 2024

Prove of HBV infection almost 200 years after his 

death and high genetic risk for development of liver 

cirrhosis

Locks of Hair from 8 

Museums



Indication for Antiviral Treatment – EASL 

Cornberg M et al., CPG Hepatitis B. J Hepatol 2025; 83:502-83



Indication for antiviral therapy: viral load +/- liver enzymes +/- age?

Lim YS et al., Lancet Gastroenterol Hepatol 2025; 10:295–305

n=734 HBeAg pos/neg., n=22 centers Taiwan/South Korea, median age 53 y., interim analysis 17.7 mo.

HBV-DNA 4-8 log + ALT <70/50 ♂♀, prosp. rand. TAF vs. Observation; Endpoints: Decomp., HCC, OLT, Death

 Even in patients with 

normal ALT antiviral 

therapy with NUCs is 

significantly better than 

observation (0 versus 4 

pts. with endpoint, 

p=0.044)

 Indication for antiviral 

therapy if viral load is 

elevated (>2 000?) and (in 

older pts.) also if liver 

enzymes are normal?



Indeterminate Phase of chr. Hepatitis B: Meta-Analysis

Lai JCT et al., J Hepatol 2025; 82:992–1003

HBeAg neg./pos.: HBV-DNA >2.000/10 Mill but normal ALT – HBV-DNA <2.000/10.000 but elevated ALT (EASL)

 Study population: 41% had moderate to severe inflammation; 40% had F3, 7% had F4

 Risk faktors for HCC, cirrhosis, hepatic decompensation: no antiviral therapy, older age, male, HBeAg +

 Limitations: Mainly retrospective studies, no close follow-up of ALT/HBV-DNA, mainly studies from Asia



Hepatitis C

SVR (viral eradication) is achieved in practically all cases 

with mainly use of pangenotypic DAA regimens:

VEL/SOF for 12 weeks or 

G/P for (mainly) 8 weeks

No or minor side effects and rescue treatment for rare 

cases of treatment failure

Follow-up of patients after treatment 



Hepatitis C – Epidemiology and Elimination Goals

Polaris Observatory HCV Collaborators. Lancet Gastro Hepatol. 2022Data for n=110 countries for 2020 in comparison to 2015

Global HCV Viremia

63.6 Million patients in 2015 (95% CI 61.8-75,8)

56.8 Million patients in 2020 (95% CI 55.2-67.8)

WHO Aims

- Diagnosis 90%

- Treatment 80%

- New Infections by 90%



Global Situation of DAA therapy: Reimbursement and Conditions

Marshall AD et al., Lancet Gastroenterol Hepatol 2024; 9:366–82

 91% of countries with at least one DAA regimen approved (VEL/SOF, VVS, G/P, DAC/SOF, SOF)

 68% of countries with reimbursement of at least one DAA regimen

 61% of countries globally require prescription by a specialist

Prescription by specialists only



Epidemiology of HCV Infection in PWIDs

Artenie A et al., Lancet Gastroenterol Hepatol 2025; 10:315–31

 Global decline of HCV incidence in 

PWIDs from Pre-2015 (13.9 100PY) to 

2015-2021 (8.6 100PY)

 However, significant increase in USA, 

India, China, UK, Russia, Japan…

Countries with increasing

HCV incidence in PWIDs



Global Vertical Transmission of HCV: Data Synthesis Study

Trickey A et al., Lancet Gastroenterol Hepatol 2025; 10:904-914

 Vertical transmission 7 (without HIV) and 12% (with HIV) 

 Annual vertical transmissions globally: approx. 70.000 (at age of 5 years approx. 20.000)

 Recommendation of HCV screening during pregnancy (and DAA treatment)



Phase 3 Study acute Hepatitis C with 8 Weeks G/P

Llibre JM et al., J Hepatol 2025 epub; Reihberger T et al., EASL 2025; WED-274

n=286 (n=234 first infection), prospective, multicentre phase 3 study, 
Definition of acute Hepatitis C (approx. 80% diagnosed within first 3 months): 

Conversion HCV-Ab within 11 mo or HCV-RNA / coreAg within 8 mo
Constellation of acute hepatitis C with high liver enzymes and pos. HCV-RNA / coreAg + risk factor

 High SVR rates with improvement of liver enzymes
 SVR rates independ. of re-infection / re-treatment
 Approval of G/P for acute Hepatitis C expected



Therapy of patients who inject drugs (PWID)

Heo M et al., Journal of Hepatology 2024; 80: 702–713

n=755 PWIDs with SOF/VEL for 12 wks., national study USA (HERO-Study) – adherence via electr. blister

 SVR 92.7%

 Median adherence 75%

 Less than 26 missed days: 

>90% SVR

 With lower adherence than 50% 

SVR rates decline significantly 

 Pausing of ≥2 weeks: 85% SVR

 Discontinuation within first 

months of treatment: 25% SVR



Virological failure to pangenotypic DAA treatments: 

Importance of baseline resistance in specific subgroups

Sarrazin C. J Hepatol 2021; 74:1472-1482 

G/P in TN GT3 without cirrhosisSOF/VEL in GT3 with cirrhosis



Persistence of resistance after failure to DAA regimens

Dietz J et al. J Hepatol 2023; 78:57-66

European HCV Resistance Databank, Frankfurt

n=678 patients with failure to DAA regimens followed for up to 2 years without re-treatment 



Re-treatment of DAA failure patients: Real World Data

Graf et al., JHEP reports 2024; Dietz et al., J Hepatol 2022; Dietz J et al., EASL 2025; WED-274

Frankfurt HCV Resistance Group: 
n=1 420 DAA-Failures, 2014-2025
 n=31 with VOX/VEL/SOF failure

 Recommendation: 

G/P+SOF+RBV for 12-24 wks

 If not available: RAS analysis

VOX/VEL/SOF+/- RBV for 12 weeks (n=746)
Data from the European HCV Resistance Group, Frankfurt

 SVR rate 95%

 Independent neg. correlation with GT3, Child B/C & HCC



Summary

Hepatitis A and E
 Hepatitis A: declining herd immunity – more severe cases / hospitalization

 Vaccination of at-risk groups versus general vaccination?

Hepatitis E
 Chinese Hepatitis E Vaccine also active in GT3?

 Importance of ratHEV

 Immunity against HEV re-infection for 10 years at 70-100%

Hepatitis B
 HBV infection detectable in Beethoven’s hair almost 200 years after his death

 Current recommendations for treatment challenged by grey zone hepatitis B?

Hepatitis C
 Highly effective DAAs with high forgiveness – soon also for acute Hep C

 Baseline RASs relevant for pangenotypic DAA regimens in GT3 but rare

 Second and third line re-treatment is highly effective irrespective of RASs


