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Hepatitis B Virus
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HEPATITIS B: ARE YOU AT RISK?

HEPATITIS B IS A SERIOUS & DEADLY DISEASE

Hepatitis B virus infects people U p to 400/0

of all ages & as many as | of chronic infections lead to
2 2 M P . ¢ cirrhosis, liver failure, and liver
in the US are chromc ly infected S5 OENSE CENCHIE: WHICH ToRY

lead to death

HEPATITIS B IS EASILY SPREAD

Hepatitis B is
2/3 of those living with

50 to100X more . e

. : : chronic hepatitis B do not know

infectious than HIV and can live . .
they are infected but can still

outside the body for 7+ dayS spread the virus to others
and still cause infection




Get Tested for Hepatitis B

What is Hepatitis B?

Hepatites 8 (hep B s a bver
disease caused by the hep B virus.,

if 3 pregnant woman has hep ' '
8, thebabycanget hep 8

during berth. AR Babaes need 1o
get shots to prevent hap B,

Heg B is the most common cause
of hver cancer in the workd.

Who Should Get Tested?

N - )

People bom in Asia or
people whose parents
were boen in Asa

All pregnanl women

Why Should | Get Tested?

Getting a test s the only i you do not have hep B,
wiazy Lo knaw if you Bave make suretoget the hep 8
bhep B, shots,

Los Angeles County Departiment of Public Health
For information on hepatitis B testing call (213) 351-7400

You canget hep 8
through contact with an
infected person’s blood

ar body fluids.

same people with
hep B have no signs
of disaase.

\T COULD SAVE YOUR Ljpg

You can prevent hep 8
by getting shots.,

WHAT IS HEPATITIS B?

HEPATITIS B OFTEN DOESN'T
CAUSE SYMPTOMS.

Many people can live with Hepatitis B
for many years without feeling sick.

If left untreated, it can lead to
serious liver problems,
INCLUDING LIVER CANCER.

LIVER CANCER caused by the
HEPATITIS B VIRUS.

I

Paople who live wath
someone who has hep 8

DID YOU KNOW?

L
& 4 1IN 12 ASIAN AMERICANS
& 1IN12 =9+ s infected with Hepatitis B and

4 W, mostdon’t know it.
AR

Most people born in Asia who have
\ Hepatitis B were infected as

INFANTS OR YOUNG CHILDREN.
 you have hep 8, treatment

can keep you healthy.

@a ({raisia

Hepatitis B is the
LEADING CAUSE OF LIVER CANCER
among Asian Americans.




Chronic hepatitis B virus (HBV) infection related to liver disease progression

Recurrent

/N HCC

Surgery, Surveillance markers
Transplant
TACE, TKls AFP
HCC efc. P:I\éKAA 1}
crAg
: i PG
Cirhosis , Surveillance M2BPGi
Advanced fibrosis
Disease ’
progression
Antiviral _
: " I thefapy M2BPGi
Chronic hepatitis HBcrAg
HBV DNA
HBsAg
’ HBV RNA
et —/2CCINAtION
Infection 4 >
0 05 10 30 years Mitigation

Time (years)

Risk of Complications

Liver failure
Hepatitis
Death




60%~65%

ACUTE INFECTION

(185,000/yr in
United States)

Subclinical disease

Acute hepatitis

20%~25%

“Healthy" carrier

5%~10%

4%

Persistent infection

| 1on-sox

Chronic hepatitis

<1%

67%—90%

Fulminant

| 10%

Hepatocellular

N




Elevated viral load

B

HBV
Genotype

. ( HBeAg 4
. status

] Viral factors

\ _—
,‘ Host characteristics
& and
environmental exposure Gender
Age
(M >F)

Salat Alcohol
inflammation consumption
/fibrosis

Family history



Regional distribution of viral hepatitis deaths

=
s ©
v S
e
MORTALITY RATE (PER 100,000 PY) PROPORTIONATTRIBUTABLE TO EACH VIRUS
<10 ‘ The area of each pie is proportional to the number
10-14.9 of hepatitis-attributable deaths in that region:
15-22.49 each wedge represents the proportion of those
h
22.5 - 33.49 deaths attributable to a given virus
B 335 Hepatitis A
[l HepatitisB
B HepatitisC
B HepatitisE



The continuum of viral hepatitis services and the retention cascade

............................................................................................

..........

VIRAL HEPATITISCASCADE

W @ C’v@. @ @& @

ALL PEOPLE PEOPLE AWARE OF ENAROLLED RETAINED VIRAL LOAD ACCESSING
PEOPLE REACHED BY TESTED STATUS INCARE YR£A¥ MENT ON SUPPESSED CHRONIC
PREVENTION TREATMENT CARE
ACTIVITIES

CHRONIC
CARE

TREATMENT

CONTINUUM
OF SERVICES



ELIMINATION OF HEPATITIS B VIRAL INFECTION

_ _ GLOBALLY, LESS THAN
. Global action, national plans

50/

. Treatment OF PERSONS LIVING WITH
CHRONIC VIRAL HEPATITIS

. Hepatitis B immunization ARE AWARE OF THEIR STATUS

. Preventing mother-to-child transmission

X World Health
ng Organization
s

. Blood safety

. Harm reduction

World Hepatitis Day
Sunday, 28 July 2019

HEPATITIS CAN
AFFECT ANJONE

GET ADVICE, GET TESTED




TESTING

N:‘ :\,\*\0\‘ 3 G\S\ {

cobas 6600 System

384 test/B-hour shit

_—

POC STI Tests: Available and Pipeline

OncoE6™
Arbor Vita Corp.

XenoStrip-Tv™,

osom®
RDTs for TV

HPV

Solana®
Quidel
careHPV™ v
Qiagen GeneXpert®
HPV Cepheid
5 CT/NG, TV, HPV

Prior to 2015

*Estimated as of June 2019 - timeline and sequence may change.

2015 2016

2017118

Accula Dock Lucira Health

Mesa Biotech

CT/NG

CT/NG/TV

Truelab™ PCR NEDXA®

Molbio/bigTec GENOMICA /D NOw™

CT, NG, TV, HPV HPV - 2020 Abbott

" CT/NG- 2020
Stk ,
- B
loTM [

binx health —7

CT/NG-2019 SAMBA Il

MSTI (CT/NG/TV/MG) DRW

=, Ot

STl Array
Vivalytic/Bosch la
MSTI (CT/NG/TV/M

Q-PoC™
) QuantuMDx®
HPV - 2020
CT/NG/TV/MG

ol

2019 and beyond

No market launch date set by company.

GynTect®
Oncgnostics/BLINK
HPV

RTCPA

Ustar
cT



TREATMENT

Goals of Hepatitis B Treatment

* Pravention of lkong-term negative clinical outcomas (eg,
carhases, HCG, death) by durable suppression of HEY DNA,

» Remisswon of lvar disease

= Primary treatment endpoint

- Susiained decrease in senum HEW DA leval 1o low or
undeleciable

= Secondary ireatment endpaints
— Decreassa of normalize sarum ALT

- Induce HEeAQ loss ar Senacarmersian

— Induce HBsAg loss oF Saroconvarsion
— Improsa livar histology




S o Target HBsAg secretion:
> Nitazoxanide; tizoxanide?
HBV virion Triazolo-pyrimidine?
NAP (Rep8AC")? HBV virion
.‘.
@ | e » HBsAg
Receptor
Target entry:
NTCP blocker Golai bod
{Myrcludex B?) Y
MVB

Target

envelopment:

Glucosidase inhibitors?

e ke o g
ot foq Mature capsid
Target cccDNA: | NN et e =
DSS? L — ©
IFN-uc? XX
Lymphotoxin-f3 Target viral mRNA: Target assembly/encapsidation:
receptor? Antisense oligonucieotides? HAPs?
Ribozymes? Phenypropenamides?
RNAI?

Future Virology © Future Science Group (2014)




Clinical Practice Guidelines

CrossMark

,‘5 JOURMNAL OF
©OEASL | HEPATOLOGY

EASL 2017 Clinical Practice Guidelines on the management
of hepatitis B virus infection™

European Association for the Study of the Liver*

Summary

Hepatitis B virus [HBV) infection remains a global public health
problem with changing epidemiology due to several factors
including vaccination policies and migration. This Clinical Prac-
tice Guideline presents updated recommendations for the opti-
mal management of HBV infection. Chronic HBV infection can

infection require specific focus. Future treatment strategies to
achieve ‘cure’ of disease and new biomarkers are discussed.

@ 2017 European Association for the Study of the Liver. Published
by Elsevier BV. All rights reserved.

HEPATOLOGY

PAASLD

Medical Errors

PRACTICE GUIDANCE | ueraToLogy, voL. 67, NO. 4, 2018

Update on Prevention, Diagnosis, and
Treatment of Chronic Hepatitis B:
AASLD 2018 Hepatitis B Guidance

Norah A. Terrault,' Anna S.F. Ln'k,,z Brian J. Mlﬂ"f‘lﬂ]’lﬂl’l.; Kyong-Mi Cha.ng,," Jessica P Hw'ang,s Maureen M. Junas,e'

Robert 5. Brown Jrq? Matalie H. B-z.u:lﬂwu:j'=g and John B. WDng"'

Purpose and Scope of the
Guidance

This AASLD 2018 Hepatitis B Guidance is
intended to cumpltmr:nt the AASLD 2016 Practice
Guidelines for Treatment of Chronic Hcpntiﬁs B
.:I.I'Id updah: the previous hcpntll:ts B virus (HBV}

hepatitis B. It differs from the published 2016
AASLD gmrfefmfs, which conducted systematic
reviews and used a multidisciplinary panel of experts to
rate the quality (level) of the evidence and the strength
of each recommendation using the Grading of Recom-
mendations Assessment, Development and Evaluation
systemm 1n support of guideline recommendations. (1-4)
In contrast, this gufffanff document was d::w:lupcd by



Hepatitis B immunization

= P WORLD
| | HEPATITIS
DAY

Vaccination at birth
is the most
- cost-effective strategy
! for eliminating
Hepatitis B.

#WorldHepatitisDay
www.cdc.gov/globalhealth

Hepatitis B is
vaccine preventable

RPN A YR s

e : ) B - 9
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Hepatitis B Shots Are Recommended for All New Babies

Hepatitis B
vaccine helps
protect your
baby’s future!

X
Hepatitis B is preventable!
Make sure your baby gets

vaccinated in the hospital
at birth.




Recommended doses of currently licensed formulations of hepatitis B vaccine, by age group and vaccine type

Single-antigen vaccine Combination vaccine
Recombivax HB Engerix-B Comvax* Pediarix® Twinrix8
Dose Volume Dose Volume Dose Volume Dose Volume Dose Volume
Age group (g)  (mL) () (mL) ) (mL) ()t (mL) )" (mlL)
Infants (<1 yr) 5 0.5 10 0.5 5 0.5 10 0.5 NA™* NA
Children (1-10 yrs) 5 0.5 10 0.5 5* 0.5 101 0.5 NA NA
Adolescents
11-15 yrs 1011 1.0 NA NA NA NA NA NA NA NA
1119 yrs 5 0.5 10 0.5 NA NA NA MNA NA NA
Adults (=20 yrs) 10 1.0 20 1.0 MNA NA NA NA 20% 1.0
Hemodialysis patients and other
immunocompromised persons
<20 yrsS§ ] 0.5 10 0.5 NA NA NA NA NA NA
>20 yrs 40T 1.0 40 2.0 NA NA NA NA NA NA

* Combined hepatitis B-Haemophilus influenzae type b conjugate vaccine. This vaccine cannot be administered at birth, before age 6 weeks, or after age 71
months.
T Combined hepatitis B—diphtheria, tetanus, and acellular pertussis-inactivated poliovirus vaccine. This vaccine cannot be administered at birth, before age
6 weeks, or at age >7 years.
S Combined hepatitis A and hepatitis B vaccine. This vaccine is recommended for persons aged >18 years who are at increased risk for both hepatitis B virus
and hepatitis A virus infections.
T Recombinant hepatitis B surface antigen protein dose.
“* Nol applicable.
Tt Adult formulation administered on a 2-dose schedule.
58 Higher doses might be more immunogenic, but no specific recommendations have been made.
W Dialysis formulation administered on a 3-dose schedule at age 0, 1, and 6 months.
*** Two 1.0-mL doses administered at one site, on a 4-dose schedule at age 0, 1, 2, and 6 months.



| VACCINE INFORMATION STATEMENT

Hepatitis B Vaccine

My Vv b basen Sammmen we e b i qund el e Legeagre
v . ——— .

What You Need to Know e e Vet et
[ 1| What is hepatitis B? | [ 5 | Hepatitis B vaccine: Why get |

Hepatitis 13 3 o sorions infeotion tht affects the liver

s G by the hepetitia B virs,

« In 200m, aboat 35,000 people became mfected with
hepatites B,

+ Each year about 2,000 10 4,000 pecple die In the
Unsned Stmes from cirrhiosis o liver concer caused by
hepatiess B,

Hepatitis B can canse

Acute (short-term) illmess. This can dead s
* boss of appetine * dharrhed and voeniting
* tredness * jaundice (yellow skin o eyes)
* pain in musches, jomts, and stomach
Acete e, with sympioms, s more

g vaccinated? J

Hepatitis 1 vaocine can peevent hepetms B, and the
o conseguences of hepatitis 15 méecton, including
Fver cancer and orthaoses,

Heputitis B vatcine sy be gives by itsell o in the sune
shot with other vaccioes

Routine hepetites B vaccmaton was reoomimended foc
syme LS, adslts and children beginming m 1982, snd for
all chikdren m 1991, Sance 1990, new hepetitis B
mfoctions suong children and adolssconts have dropped
by more than 95% - and by 75% s other age growgs.

Vaccination gives longserm prosection from hepets B
mfection, possably hfclong

sdults. Childeen who beooms infected unally do ml
have sympoms.

Chronbe {lang-term) dnfection. Some people go on %o
develop cheomic hepatis 3 infection. Most of them do
not e symptoms, bt the infi iy still very et
amd can bead W

» Bvet domoge 1elirhosis) ¢ liver camcer  + death

Cheonlc infection is more comumon smeng infaats and
children than ameng adults. People who are chramscally
infected cm sprend hepatitis B vires (o others, even if
they dost ¢ Book or feel sick. Up Lo 1.4 millika peogle in
e Uniied Sanes may have chvmic hepatits B isfection.

Hepatitis 15 vires is easily spread shrough comact with

the bload or ather body fluids of s infocted person,

People can abae be infectod Goms contact Wil & contami-

naed obpect, where e virus can live for up to 7 days.

* A baby whose mother & infocted can be mtected at
birthc

* Children, adobcscents, sl adelix Ge become infeuted

by:

« comact with blood aed body Hulds through beeeks in
the skin sich o bites, cuns, or sores:

-~ comtact with obgects thaxt have blood or body ﬂmds
on them sech ax loothbrnushes, reon, o ikwing
sl tresmmient devices fur diabetes

« havieg meprotecsed sex with an afectod person;

» shanng ncedles whem injectng dregs:

« being guck with a vsed noedle

[ 3 | Who should get hepatitis B ]
vaccine and when?

Childres and Adodescents
« Dabies noemally gee 3 doses of hepatitis B vaccine:
Lat Dose; Birth
2nd Dose: 12 months of age
Jnd Dose: 618 montls of se
Some habies might ges 4 doses, for example, if &
combination vacone comaining bepatitis I8 & used.
(This is 3 smgle shot containimg several vaceings. | The
enlra dose is nol harm Sl

* Asyone Brough 18 yeues of age who didnt get the
vaccine when they were younger should abso he
vaccinated.

Adults
« All wnvacanated aduks a risk for hepatitis B mfection
shosdd by vaccimatad, Thes includes
- sex partnes of poople infocied with hepates B,
« oo Who Dave sex with men,
« pecple who injoct strect drags,
- poople wil moee than one sex partner,
= poople wate chronie liver or kidhey dicase,
- poople under 80 years of sge with dubetes,
- poople with jobs that expooe S 10 humas blood o
oher tody thulds,

- houscho M contats of poople mfocied with hopatitis B,
- residents and siafl in mllmums for the developimen-
tally Ssabled,

= kadney diatysis patiens,

- people who sravel to cosntries where hepalitis B
<uodmnon,

- poople wah HIV infectaca.

+ Other pocgle may be qred bry their doctor to gel
hepatitis B voccine; foe example, odults 60 ad older
with dabenes. Anyoae else who wonts 9o be protocied
from hepatstss B infection may get the vacone
« Pregront women who are at risk for coe of the ressons
stied whove shoukd be voconated  Other pwyum
wommen who want proloction may be vaccing

Adults petting bepatitis B vaccine Shoukd pet 3 dovses —

with the second dise mven 4 weeks afler Be fest and the

third dose 5 moaths after B soccad. Your doctor can 1edl
¥ou abow other dosmg schadules that might be wsed in

UGN CRTUMSSINGSS

a Who should not get hepatitis

B vaccine?

* Anyoae wih a life-threatening allerpy to veast, of o
any other compoaent of the vaocing, Shoukd not get
hepatitis B vsocing, Tell your doctor of you have iy
severe allergies

+ Anyoue who Bas had a life-thremensg allorge
FEACHON 90 & previois dose of hepatits B vaccne
should not get another dose.

« Anyooe who s moderately or severely @ whes a dose
of vacome i schedobed should probably wait umtid
they recover befoee petting the vacone

Your doctor can give vou mone mformation about these

procautions

Note: You might be asked 10 wat 23 dyvs befiore donating

blood afier pettmyg hepution: B vacone, This & bocae the

sureoning led could mistake vaocing i the blooditream

(which is not mfectious) for hepatitis B lafection.

[ 5 | What are the risks from
hepatitis B vaccine?

Hepatitis B 5 very safe wacane. Most poople do ne
heve sy peoblans with .

The vaccing contains noe-iafectious matesisd, ad cansot

cairse Repannes B infoction.

Same mild problems have been reponted

+ Sorcacss where the shot was ginves (up %o sbout |
person « &)

» Temperatsre of 99.9°F o higher (up %o sbout | person
In 15y

Severe problemns are extremely rare. Severe allergic
reacthons are believed 1o oo about once in 1.1 million
doses.

A vaccing, like any medione, could comse o serioss
reaction, [et the ek of 3 vascine Geming serioss ham,
or el is easramnedy small. Moee than 100 million
peopk: in the United Staes have been vioclnanad with

hepanios B vacome.
[6 What if there is a moderate or

severe reaction?

YWnat should | look for?

+ Any umsusl condition, such s & high fever o wisual
behanior Sigas of a senows allerghe reaction con Include
difficelty beeathing. hoarseness o whecong, hives,
paleness, weakness, o fast beart bem or dizciness

What should 1 do?

* Call & docsoe, ar pet the persos (o a Joctor right sway.

< Tell your docror whan happened. the date end tane
happesed, and when the vaccination was grven,

* Ask vour dostor, surse, or health depantment o repors
the reaction by filing 2 Viccine Adherse Event
Reparting System (VAERS | form. O you can file this
report through the VAERS web sie at
wwworpers.hhs.gov, of by calling 1-S00-822.7947

VAERS doex mor provide sovivonl sviwoe

[ 7 | The National Vaccine Injury
Compensation Program

The National Veccine Injury Compessation Program
(VICP) was created in 1984,

Persors who believe $hey may bave been ingared by o
vaccing can kearm sboue the program and sbowe Glmyg 3
chim by calling 1-S00-338-23K2 qr visitisy 1he VICP
webmne a1 www hesa.gov/ vaceinecom pessarbon.

[8 How can | learn more? J

+ Ask your doctor They com give soo the vaccise
pockage insert o segpest other sources of informaton.
« Call wour local or state health deparmment
» Contat the Centers for Dz Control and
Preveution (CDCx
< Call LS00232.4636 (1300.CDCANFO) 0
= Vi CDU's websse at www,ode govihaccises

Vaccing Information Statement (Intenim)
Hepatitis B Vaccine

42U.S.C. 5 300aa8-26
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Preventing mother-to-child transmission

BIRTH-DOSE

VACCINATIONIS A
KEY INTERVENTION

FOR PREVENTION OF
HEPATITIS B VIRUS
INFECTION IN INFANTS




Mother-to-Child

is the most common mod
4 of transmission for hepatiti

D>

..but it can be preven

m Role of maternal HBV DNA (28wks) on
transmision

Measurement of viral DNA has replaced eAg as the
most sensitive test of viral activity.

— HBV DNA < 108 copies/mL= 0% transmission
— HBV DNA > 108 copies/mL= 32% transmission

World J Gastroenterol 2004; 10: 3215-7.

Aboubakr Elnashar

High-risk mothers who are seronegative
CcDC, 2010

»\Vaccine can be given during pregnancy.
*Her husband infected with hepatitis B,
*household contacts of people infected with hepatitis
B
»Jobs that expose them to human blood or other
body fluids
stravel to countries where hepatitis B is common
*Chronic liver or kidney disease,
=kidney dialysis patients
*Diabetes
*HIV infection.

Aboubakr Einashar




Blood safety

g® are functionmg |-

WHO IS FITTO
DONATE BLOOD

M Healthy people with clean ® Their haemo-
habits in the age group of globm count
18-65 can donate blood should be over
once in three months 12.5 g/dl

m They must weigh over 45 kg

ANY BLOOD BANK MUST TEST THE
DONATED BLOOD FOR FIVE DISEASES

HIV 1 and 2 | Hepatitis B | Hepatitis C
| Malaria | Syphilis bacteria

# m Tamil Nadu B The Integrated Counselling

State AIDS and Testing Centre (ICTC) isa
Control Society gate-way, entry point for a

, (TANSACS) sup- host of HIV/AIDS related

ports 89 blood services m prevention and

7 banks which care

m Government | There are 2,163 centres
Hospitals that offer counselfing and
across the state testing services in the state




Harm reduction

Myanmar makes progress in harm reduction measures



The Feasibility of Eliminating Hepatitis B as a Public Health Problem in the United States with Critical Factors
for Success and Crosscutting Problems

Goal Feasibility Critical Factors Crosscutting Barriers
Ending Transmission Perinatal Highly
feasible o [dentifyving HBV-infected mothers » Surveillance 1s sporadic and underfunded.
» Consistent birth dosing with HBV vaccine » Vaccine tracking across jurisdictions 1s poor.

» Stigma keeps people from screening and care.

Children Highly
feasible » Consistent vaccination and attention to catch- » Foreign-born adults can be difficult to reach with screening
up dosing and treatment programs.
Adults Feasible » Much of the burden for managing chronic hepatitis B falls on
* No system for vaccinating adults overworked primary care providers.
* Undiagnosed, asymptomatic chronic » There 15 a need to better understand the virus and the
infections a reservoir for infection management of chronic hepatitis B.
Reducing morbidity and mortality Slowing progression Feasible
attributable to ongoing infection to cirrhosis * Need for physicians trained in the
management of chronic HBV infection
e The threat of reactivation in chronic or
resolved infection
Reducing deaths * Noavailable treatment eliminates cccDNA or

cures the disease

NOTE: cccDNA, covalently closed circular DNA; HEV, hepatitis B virus.



NEW INFECTIONS ANDDEATHS (INMILLIONS)

10.0
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0

1.0

0.5

Targets for reducing new cases of and deaths from chronic viral hepatitis B and C infection

HEPATITISB + C

30%

REDUCTION :

90% :

REDUCTION '

L

v

T 10% : 65% :
+ REDUCTION ' REDUCTION :
N
Jb
o

2015 2020 2025 2030

-8~ NEW INFECTIONS
-8~ DEATHS



TOWARDS ENDING VIRAL HEPATITIS




TOWARDS ENDING VIRAL HEPATITIS

10.0
9.0 .
% 8.0 |
3 7.0 - HEPATITISB+C
I 60.
Z
A world where viral hepatitis Eliminate viral hepatitisas a @ 50 -
transmission is halted and everyone major public health threat E 40 :
living with viral hepatitis has by 2030.% 8 U 30%
access to safe, affordable and T 0: 90% :
: e REDUCTION : :
effective prevention, care < REDUCTION
and treatment services. v 204 :
A
1.0 v
5 X B :
E 7 10% 65%:
g s T REDUCTION ' —Tg
- RS
TARGETS FOR 2020 AND 2030 ol . . ’
2015 2020 2025 2030
Countries can contribute to the elimination of viral
hepatitis as a major global public health threat if they
act with enough resolve to achieve a set of ambitious
targets for 2020 and 2030. These targets (see
Table 1) apply to everyone at risk of viral hepatitis -8~ NEW INFECTIONS
infection: children, adolescents and adults; rich @~ DEATHS

and poor; women and men; and all populations
affected and at risk.
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