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HBVepidemiology
250-350 millionchronicallyinfected¢ 700,000 deaths per year
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Gobal burden of viral hepatitis from 1990 t@013 (GlobaBurden of Disease Stud?013)

Viralhepatitisrelated,age standardizednortality rate, by GBIPegion
(Overlaidpie charts indicate each virus type's contribution to the total hepatiiated mortality;
the size of thepies areproportional to thehepatitisattributable mortality for that region)
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Tools For Control of HBV

Alnterruption of transmission
AVaccination
ABirth dose vaccine + HBIG or analogues

ATreatment
ANucleoside/Nucleotide analogues
Alnterferons



Before and After VaccinatioanGambia
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Talwan:Impact of Comprehensive Coverage

Year of screening
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HBVvaccine coverage Is still low

Western Pacific
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Nucleoside Analogues Prevent Disease Progression
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Antiviral Therapy Reduces the Risk of HCC
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Acceptability and feasibility of a screen-and-treat programme

for hepatitis B virus infection in The Gambia: the Prevention
of Liver Fibrosis and Cancer in Africa (PROLIFICA) study

Maud Lemoine®, Yusuke Shimakawa*, Ramou Njie*, Makie Taal, Gibril Ndow, Isabelle Chemin, Sumantra Ghosh, Harr F Njait, Adam Jeng,

Amina Sow, Coumba Toure-Kane, Souleymane Mboup, Penda Suso, Saydiba Tamba, Abdullah Jatta, Louise Sarr, Aboubacar Kambi,

William Stanger, Shevanthi Nayagam, Jessica Howell, Liliane Mpabanzi, Ousman Nyan, Tumani Corrah, Hilton Whittle, Simon D Taylor-Robinson,
Umberto D'Alessandro, Maimuna Mendy, Mark R Thursz, on behalf of the PROLIFICA investigators

A Pointof-care HBsAgssay(Alere) offered to randomlyselectedcommunitiesin WesternGambia
and potential blood donorsin Banjul

A HBsAg screening accepted by 5980 (68-9%) of 8170 community adults and 5559 (81-4%) of ¢
blood donors

A HBsAg detected in 495 (8-8%) individuals in communities and 721 (13-0%) blood donors

A Linkage 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

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

LEMOINELt al, LancetGlobal Health2016:4:€559%7



Community screening

8,170 eligible for screening
in 54 communities
(Dec 201Xk Jan 2014)

Reasongor non-participation:
A Toobusy =65

Absence714
Perceivedo benefit 567
Otherreasons 356
Lostto follow-up: 553

A Feelingll (n=59

A Husbandefusal (=43
A Afraid of bleeding (=21

A Notrust in MRCr{=1J)

5,980 68-9% 95%CI: 65-02-4%)
screened for HBsSAgQ

495 B8-8% 95% CI: 7-9-7%)
tested positive foHBsAgQ

A Alreadytested before §=4)
A No specific reason givem£157

402 81-3% 95% CI: 76-85-2%)
linked to care

Failure of linkage into care:
A Absence of symptoms
A Poor understanding of disease
A Too busy

18 4-49% 95% CI. 2-5-7%)
eligible for antiviral therapy

LEMOINELt al, LancetGlobal Health2016:4:€559%7



a e high coverage of communibased screening,
the good linkage Into care,
and the small proportion of HBsSAQ carriers who need treatment
suggest that large scale teahd-treat programmes are feasible
insub{  KIF NJ y | FNRX OI ¢

LEMOINELt al, LancetGlobal Health2016:4:€559%7



Incremental cost-effectiveness ratio (US$ per DALY)
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HBsSAQ prevalence by agadsex in community screening
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Tornado diagram of factors affecting ICER

Drug cost ($ 24—2[}?}_

HBeAg-negative chronic hepatitis B to compensated cirrhosis [{]-01—0-{]52}_
Cost of screening {53-?2—14-9}_

Inactive carrier to HBeAg-negative chronic hepatitis B (0-0155—0-04?1}_
Cost of annual monitoring untreated [513—32}_

Compensated cirrhosis to death [0-039—{]-5[}?}_

Cost of initial diagnostic assessment {560—2{][}}_

Cost of annual hospital admission for compensated cirrhosis {5{}—19[}}_
Compensated cirrhosis to hepatocellular carcinoma (0-008—0-08}_
Screening uptake (63-97 %}_

Treatment adherence® {??—95%}_

Linkage into care (62-95%)

I
1]
I
[ 1
[ ]
-

400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100

ICER (US$ per DALY averted)

NAYAGAMet al, Lancet Global Health 2016:4:e56@



A simulation model of the global HBV epidemic

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

AAge, sex and region structured (2brld regions)

AGenerateprojections for eaclscenario (i.e. current interventions and scaling
up of existing interventions for prevention of infection and introducing wide
scale population screening and treatment interventions) on:

A Incidenceof chronic new infection
A Prevalence

A Deathsdue to HBV

A Costs

NAYAGAMet al, Lancet Infect Dis 2016 Sep 1Bdubahead of print]



Datalnputs and Calibration Strategy

Data Source
Demography World Population Prospects
Infant Vaccination coverage WHO data
Birth dose vaccination coverage WHO data

WHOglobal policy report on prevention & control of virz

Treatment availability/coverage hepatitis & assumptions

Natural history parameters Literature review
Data Obijective Source
Prevalence patterns diiBsAg Informs burden and historic pattenf infection OTTet al, Vaccine2012

Informs patterns of new cases of chronic infect

e OTTet al, BMC Inf Di012
and transmission

Prevalence patterns diBeAg

Informs burden of disease and stages of disease

: : . GLOBOCAN 2012
progression fochronically infected

Cancer deatlestimates

NAYAGAMet al, Lancet Infect Dis 2016 Sep 1Bdubahead of print]



Public Healthntervention Scenarios

. : . Coverage oPertPartum
Intervention Scenarios Infant Vaccination Birth Dose Vaccination Treatment (PPT) foHBeAg Access t? Cure
Coverage Coverage treatment*
motherss
No Historic Intervention None None None None No
StatusQuo Continuesat current .
levels Continuesat current )
levels Continuesat
Infant Vaccination No coverage currently current levels
(categorisedby
Infant Vaccinatior+ BDVaccination region) No
Infant Vaccination- BD Vaccinatior
PPT 90%
Infant Vaccinationr BD Vaccination 80%
PPT + Treatment 80%
80%
Infant Vaccinatiorr BD Vaccinatios 2025
PPT + Treatment Cure

NAYAGAMet al, Lancet Infect Dis 2016 Sep 1Bdubahead of print]



enofovirfor prophylaxis of

mother-to-child transmission (PMTCT)

Infants with HBV Infection (%)
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New cases of chronic HBV carriage peryear (millions)

Controlof incidence of new chronic HBV carriage

— Status quo
—— Infant vaccination
Infant vaccination + birth dose vaccination
—— Infant vaccination + birth dose vaccination + PPT
—— Infant vaccination + birth dose vaccination+ PPT + treatment
—— Infant vaccination + birth dose vaccination + PPT + treatment + cure

Time-to-elimination™ by region: incidence of new chronic infection (<10 per million people)
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HBV deaths (thousands)
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How Much Would it Cost?

NAYAGAMet al, Lancet Infect Dis 2016 Sep 18dubahead of print]



