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Screening, transmission, prevention, access to care

Strategies to combat liver diseases



HBV epidemiology
250-350 million chronically infected ς700,000 deaths per year



Viral hepatitis-related, age-standardized mortality rate, by GBD region
(Overlaid pie charts indicate each virus type's contribution to the total hepatitis-related mortality; 

the size of the pies are proportional to the hepatitis-attributable mortality for that region)

Global burden of viral hepatitis from 1990 to 2013 (Global Burden of Disease Study 2013)

STANAWAYet al, Lancet 2016



Tools For Control of HBV

ÅInterruption of transmission
ÅVaccination
ÅBirth dose vaccine + HBIG or analogues

ÅTreatment
ÅNucleoside/Nucleotide analogues
ÅInterferons



Before and After Vaccination - Gambia

PETO et al, BMC Infect Dis 2014

Vaccine effectiveness: 95%



NI et al, J Hep2012

Taiwan: Impact of Comprehensive Coverage

Age-specific HBsAg positive rates in 1984, 1989, 1994, 1999, 
2004, and 2009 in Taipei, Taiwan
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HBV vaccine coverage is still low

Source: WHO/UNICEF (2010)
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LIAW et al, N EnglJ Med. 2004;351:1521-1531

Nucleoside Analogues Prevent Disease Progression
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Antiviral Therapy Reduces the Risk of HCC

HOSAKA et al, Hepatology 2013



ÅPoint-of-care HBsAg assay(Alere) offered to randomlyselectedcommunitiesin Western Gambia
and potentialblooddonorsin Banjul

ÅHBsAg screening accepted by 5980 (68·9%) of 8170 community adults and 5559 (81·4%) of 6832 
blood donors

ÅHBsAg detected in 495 (8·8%) individuals in communities and 721 (13·0%) blood donors

ÅLinkage to care (visit to liver unit) was high in the communities (402/495, 81·3%) but low 
(300/721, 41·6%) among people screened at the blood bank

ÅOf those who attended the clinic, 18 (4·4%) patients from the communities and 29 (9·7%) from 
the blood donors were eligible for treatment (as per EASL guidelines)

LEMOINE et al, Lancet Global Health 2016;4:e559-67



Community screening

8,170 eligible for screening 
in 54 communities 

(Dec 2011 ςJan 2014)

5,980 (68·9%, 95%CI: 65·0-72·4%) 
screened for HBsAg

495 (8·8%, 95% CI: 7·9-9·7%) 
tested positive for HBsAg

402 (81·3%, 95% CI: 76·6-85·2%) 
linked to care

18 (4·4%, 95% CI: 2·5-7·7%) 
eligible for antiviral therapy

Absence: 714
Perceivedno benefit: 567
Otherreasons: 356
Lostto follow-up: 553

Reasons for non-participation: 
ÅToo busy (n=65)
ÅFeeling ill (n=55) 
ÅHusband refusal (n=43) 
ÅAfraid of bleeding (n=21)
ÅNo trust in MRC (n=11) 
ÅAlready tested before (n=4) 
ÅNo specific reason given (n=157)

LEMOINE et al, Lancet Global Health 2016;4:e559-67

Failure of linkage into care: 
ÅAbsence of symptoms
ÅPoor understanding of disease
ÅToo busy



ά¢he high coverage of community-based screening, 
the good linkage into care, 

and the small proportion of HBsAg carriers who need treatment 
suggest that large scale test-and-treat programmes are feasible 

in sub-{ŀƘŀǊŀƴ !ŦǊƛŎŀέ

LEMOINE et al, Lancet Global Health 2016;4:e559-67



Is screening cost-effective?

USD 540 per DALY averted
USD 511 per QALY gained

USD 645 per life year saved

NAYAGAM et al, Lancet Global Health 2016;4:e568-78

Must be <3x PurchasingPower Parity-adjustedGDP per capita (WHO) 
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HBsAg prevalence by age and sex in community screening

LEMOINE et al, Lancet Global Health 2016;4:e559-67



Tornado diagram of factors affecting ICER

NAYAGAM et al, Lancet Global Health 2016;4:e568-78



A simulation model of the global HBV epidemic

ÅDynamic transmission model, incorporating data on the natural history of 
HBV, prevalence, mortality, vaccine coverage, treatment dynamics, and 
demographics

ÅAge, sex and region structured (21 world regions)

ÅGenerate projections for each scenario (i.e. current interventions and scaling 
up of existing interventions for prevention of infection and introducing wide-
scale population screening and treatment interventions) on:
ÅIncidence of chronic new infection

ÅPrevalence

ÅDeaths due to HBV

ÅCosts

NAYAGAM et al, Lancet Infect Dis 2016 Sep 13 [Epubahead of print]



Data Inputs and Calibration Strategy 

Data Source

Demography World Population Prospects

Infant Vaccination coverage WHO data

Birth dose vaccination coverage WHO data

Treatment availability/coverage
WHOglobal policy report on prevention & control of viral 

hepatitis & assumptions

Natural history parameters Literature review

Data Objective Source

Prevalence patterns of HBsAg+ Informs burden and historic pattern of infection OTTet al, Vaccine 2012

Prevalence patterns of HBeAg+
Informs patterns of new cases of chronic infection 

and transmission
OTT et al, BMC Inf Dis 2012

Cancer deathestimates
Informs burden of disease and stages of disease 

progression for chronically infected
GLOBOCAN 2012

NAYAGAM et al, Lancet Infect Dis 2016 Sep 13 [Epubahead of print]



Intervention Scenarios
Infant Vaccination

Coverage
Birth Dose Vaccination

Coverage

Coverage of Peri-Partum 
Treatment (PPT) for HBeAg+ 

mothers§

Access to 
treatment±

Cure

No Historic Intervention None None None None No

StatusQuo
Continuesat current 

levels Continuesat current 
levels

No coverage currently
Continuesat 
current levels 

(categorisedby 
region)

No

Infant Vaccination

90%

Infant Vaccination + BDVaccination

80%

Infant Vaccination +BD Vaccination + 
PPT

80%
Infant Vaccination + BD Vaccination + 

PPT + Treatment

80%
Infant Vaccination + BD Vaccination + 

PPT  + Treatment + Cure
2025

Public Health Intervention Scenarios

NAYAGAM et al, Lancet Infect Dis 2016 Sep 13 [Epubahead of print]



PAN et al, N EnglJ Med 2016;374:2324-34

Rate of Hepatitis B Virus (HBV) Infection among Infants.Tenofovirfor prophylaxis of 
mother-to-child transmission (PMTCT)



Control of incidence of new chronic HBV carriage

NAYAGAM et al, Lancet Infect Dis 2016 Sep 13 [Epubahead of print]



Control of Mortality

NAYAGAM et al, Lancet Infect Dis 2016 Sep 13 [Epubahead of print]



How Much Would it Cost?

NAYAGAM et al, Lancet Infect Dis 2016 Sep 13 [Epubahead of print]


