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Introduction

AViral hepatitis: Shepatotrophicviruses that selectively infect the liver
(A, B, C,DandE).

ANon hepatotrophicvirus can also affect the liver but more relevant
clinically in patients with Immunosuppression

AUnique challenges in the Pacific:
AHigh rates of chronic hepatitis
A Coinfection, comorbidities including TB, MAFLD
ALack of diagnostic and therapeutic resources

ASolutions to these challenges rest on clinicians and their resolve to
advocate for patients. Clinicians have access to policy makers
(Ministry of Health)




Acute hepatitis and chronic hepatitis

Acute hepatitis

Chronic hepatitis
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Definition Usually recovered <3months Continuing for > 6months
Etiology | . £ 192 || x£2I X% |/ x£%Z I f{
Almost no symptom or
anorexiajaundice, dark urine, @Irrvlost.pqsymptorp o,
Symptom : : ! I aOAlUlSaXx SRSY
general fatigue, abdominal pain : . .
X (decompensated liver cirrhosig
Liver cirrhosis
Seguela Acute liver failure D KNEYAO

Hepatocellular carcinoma

Esophageal varices
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Key features of hepatitis viral infections

HBV HCV HDV*
Acute Case fatality | Uncommon | Superinfection i
hepatitis Increases with HBV may lead t
age fulminant
disease
Chronic 5% (adults) 55-85% _
infection 90% (children) C;ompl_lc_ates
HCC* Yes Yes epatitis B
Route of Perinatal Bloodborne Bloodborne
transmission Bloodborne Perinatal
Sexual Sexual
Vaccine Yes No HBV vaccine
Treatment Available Available New agents
options under
Investigation

*HCC,; hepatocellular carcinoma; HDV occurs only with HBV infection



Hepatitis B virus (HBV)

ASecond smallest virus
that infects humang DNA
virus (HDV Is the smallest
virus that infects humans
but requires HB for
Infection

Alnjury throughimmune
mediated killingof
Infected cells

AOncogenic
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Summary of hepatitis B serological markers
Tt Cliicalinterpretation

Hall mark of infection s2nm 8
Positive in early phase of acute infection and persist in chronic
HBsAgQ infection
(HepatitisB surfaceantigen) Quantification ofHBsAds a potential alternative marker @fraemia
and

to monitor response to antiviral treatment
IgM Subclass of arkliBc and observed duriragute infection(Used to

Anti-HBcIgM differentiate between acute and chronic HBV infection)
(hepatitis B core antibody) Might turn to be positive during severe exacerbation of chronic
infection
Developsaround 3 months after infection (most constant marker of
Anti-HBc(Total) infection)

Total anttHBc(IgM, IgA, and IgG) indicatessolved infection

HBeAg : : : i, : . .
(HepatitisB e antigen) Viral protein usually associated witigh viral loadandhigh infectivity
Anti-HBe Antibody to HBeAg and usualhdicates decreasing HBV DNA
(Hepatitis B e antibody)  But, Present in the immuneontrol and immunesscape phases

Anti-HBs Neutralizing antibodyhat confers protection from infection
(Hepatitis B surface Recovery from acute infection (with aftiBclgG)

antibody) Immunity from vaccination



Summary of HBV serological testing results

: IgM (Total) . .
HBSAgQ Anti-HBs Anti-HBC | Anti-HBG HBeAg Anti-HBe | Interpretation

Susceptiblé€never infected)

Immunity due to vaccination

Immunity due to natural infection and
recovery

Acutely infected

Chronically infected,
high level of viral replication

Chronically infected,
low level of viral replication

1. Previously infected & resolved
2. A false positive antiBc

3. Low level chronimfection

4. recovering from acute infection



How to test for chronic HBV infection
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HEPATITIS B SURFACE ANTIGEN (HBsAg)
Single RDT? or laboratory-based immunoassay?

) )
HBsAg + (Reactive) HBsAg — (Non-Reactive)
Report positive Rejport negative

Compatible with HBV infection

No serological evidence of
HBV infection

GUIDELINES ON HEPATITIS B AND C TESTING (WHRx2017)



Testing for hepatitis B (RDT/POC)
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Natural history of CHB infection:

Disease
Progression
Liver Gancer Occursin 15
(HCO)
40%
10-15%
in 5 years
Acute Chronic : : Liver
Infection Infection 30% of SULIEEE Transplantation DIl

) _ _ chronically
A> 90% of infected infants ~ infected

progress to chronic Acute individual&

diseasé! : :

Flare N Liver Failure

) D ti
A< 5% of infected N ( eco(:rr:g)ensa !

Immunocompetent

adults progress to 23% of patients

chronic diseadé decompensate within 5

yrs of developing
cirrhosi¢!

1. CDC. HBV FAQs for health professionals. 2. Torresi J, et al. Gastroenterology. 2000;118(2 supp03):383attovich @t al. Hepatology. 1995;21:732. 4.
Seaberg EC, et al. Clin Transpl. 19987.7 5.FattovichG, et al.Gastroenterology2004;127:S35550. 6SeeflLB, et alHepatology2001;33:455463. 7.TorresiJ,
et al. Gastroenterology2000;118:S83%103



Immune phases of CHB infection: when to Rx

Cirrhosis with any of the phase

Phases that
need antiviral
drug treatment HBV DNA

HBeAg e

ALT
Immune Immune clearance Inactive Reactivation
tolerant (HBeAg-positive carrier phase (HBeAg-negative
chronic hepatitis) chronic hepatitis)
B ol b | T o
0 20 40 60

Time (years)

Initiate treatment Initiate treatment



The Evolution of HBV Therapy
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Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

Who not to treat

AYoung patients and
APersistently normal ALT and

ANo features of advanced fibrosis on clinical assessment, FBC, APRI ai
transient elastography and

ANo family history of liver disease

AHBV DNA <2000 IU/ml (if available) and no fibrosis and normal ALT
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Who to treat

Decision to begin treatment depends on several factors including:
A Amount of fibrosis (liver staging): TREAT all patients with CIRRHOSIS

A Degree of inflammatory activity (ALT): patients with increased ALT

A Predicted risk of future liver damage for the individual (age, family
history, viral load)

A Special groups: Prevention of Mother to child transmission/Health
care workersimmunoprophylaxi&omorbidities/coinfections
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Assessment for antiviral therapy

Severity Aminotransferase (AST/ALT)
Bilirubin, albumin, alkaline phosphatase (ALP)

Staging Liver biopsy
Noninvasive tests
-APRI, FH, FibroTest Transient elastography



Progression of liver fibrosis

L

Central vein

Portal tract

Scarring: particularly affects the central vein and portal tracts (blood vessels)

Cirrhosis: An advanced stage of liver

fibrosis characterized by
i Extensive fibrosis
i Nodular regeneration
i Distortion of liver architecture
= F4 fibrosis

F » F:I_ 3 ‘F4(cirrh_osis)

Metavir fibrosis staes: FB4

F1 F2 F3 F4

Without fibrosis \ Initial Intermediate Advanced / Cirrhosis

\
v

Fibrosis

FO




WHO recommendation: choice of drug

Aln all adults, adolescents and children aged 12 years
or olderin whom antiviral therapy is indicated, the
nucleogt)ide analogues which have a high barrier to
drug resistancet¢énofovir or entecavij) are
recommended.

AEntecaviris recommended ichildren



WHO recommendations on Rx

Fibrosis/age

Cirrhosis or
APRI >2

_>

Non-cirrhotic

ALT HBYV DNA
Irrespective of age, ALHIBeAgr DNA Treatment
Recommended
Irrespective oHBeAg
Treatment
[ FAG LD Recommended
Particularly if age >30
Persistently
elevated
— <20,000 |+
Treatment
Deferred
— >2.000 —
Normal NO treatment
Tor [ | caffa ” LY recommended

HBsAg
» HBsSAg ve
Population [~
» HBsAd @9

No Treatment
Required

Guidelines for the prevention, care and treatment of persons with chronic hepatitis B infection (WHO 2015j. P36



Ccases

Mr HS

A35 M

APLT 80, ALT 50

A Ultrasound increased echotexture,

Mrs AD

A25F

A ALT 15PIt 350, US normal
ANO family history

splenomegaly ARX?
A Family history father HCC
ARXx?? What are some key factors to consider
Mr TH
A53M

A Admit with variceal bleed
AALT 24, CPIt65

A Ultrasound?, family history
ARX?



Longterm Oral HBV Therapy is Highly Effective

TREATMENT IS USUALLY LONG TERM OR LIFELONG
Eradication of HBV virus Is rare
BUT SAVES LIVES

A Suppresses HBV DINA

A Normalizes AlZ3]

A Prevents fibrosis progressigt

A Promotes fibrosis regression, even in cirrh@kis

A Prevents and even reverses hepateacompensatioi!
A Reduces, but does not eliminate, the riskHCE& !

A Longterm therapy is effective . . . but low rates ¢fBsAdosg®!

1. Lim YS, et al. Gastroenterology. 2014;147162.2. Chang TT, et al. Hepatology. 2010;51:432
3. Zoutendijk R, et al. Gut. 2013;62:7B85. 4. Marcellin P, et al. Lancet. 2013;381:488.
5. Papatheodoridis GV, et al. J Hepatol. 2015;62388 6. Papatheodoridis GV, et al. Hepatol. 2016;63:1480P.



How to monitor HBV patients

‘Z every 12 mo . every 12 months ‘ . every 6 months
Disease progression Monitoring for treatment toxicities Detection of liver cancer
/ treatment response (cirrhosis / family history)
Adherence Renal function Ultrasound

ALT, HBV DNA, HBeAg | Risk factors for renal dysfunction U-fetoprotein

Non-invasive tests

o O O O O
—

Baseline omonth 12month 18month 24 mont hé



Dose adjustments of TDF for renal impairmen

Recommended dose reduction or dosing interval

CrCl (mL/min)c

=b0 30-49 10-29 <10, Haemodialysis
or CAPD
Tenofovir @° One 300 mg tablet  One 300 mg One 300 mg  Every / days or
every 24 hours tablet every tablet every one 300 mg tablet
(7.5 scoops of 48 hours (or 160 /2-96 hours  following completion
powder every 24 mg [3 scoops] of (or 60 mg of approximately
hours) powder every 24 [1.5 scoops]  every 12 hours of
hours) of powder dialysis (or 20 mg
every 24 [0.5 scoops] of
hours) powder following
completion of
a Tenofovirdisoproxilfumarate (TDFB00mgis equivalentto tenofovir disoproxil245mgor tenofovir 136 mg. a pproximately every

b Tenofoviris alsoavailablein a granuleformulation (33 mg/g in 60 g pack)for easeof swallowing Dosingis : :
the samefor oral granulesandtablets 12 hours of dialysis)



Therapeutic endpoints over time

Improved histology and survival

HBeAg to AntHBe
seroconversion

HBeAg
dechne

HBV DNA
suppression

Loss of
H BsAg

Anti-HBs+

4

‘: HBsAg seroconversitim

e —



When to stop treatment

ACirrhosig; life long treatment

AIN patients who are NOT cirrhotidiscontinue if:
APersistently normal ALT and
APersistently undetected HBV DNA levels and

AHepatltlsBsAgseroconversmn to HepatitBsAb(considerHepBeAg
seroconversion If positive and available)

CONSOLIDATE RX for 12 months
A Stop Rx if patient can be followed for reactivation

ARestart treatment if reactivates on follow up (ALT increases, Hepatitis
BsAgoecomes positive, HBV DNA detectable)

’R ,‘Tﬂ
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Minimise other hepatic insults

Stop/reduce alcohol intake
Stop/reduce smoking

Stop recreational drug use
Monitor medications o

Assess for canfections: HIV, HAV (vaccinate), HCV, HDV
Eat a balanced healthy diet
Maintain a healthy body weight
Exercise regularly

Manage stress




HBV infection In pregnant women

AMother-to-child HBV transmission Alndication for treatment in adults with
must be prevented through a timely chronic HBV also apply to pregnant
birth dose (<24 hours of birth) womengc for her own health

followed by two or three doses of the & Tenofovir may be recommended for
HBV vaccine as PMTCT strategies pregnant won)gen based on safety data
and resistance profile

AIFNbased therapy is contraindicated

AEvidence is evolving globally and
regionally on use o F for
Preventlon of mother to child
ransmission, particularly amon

regnant women with high HBV viral
load, and other additional

- Interventions
Test & Treat



Guidelines: Management of HBV in Pregnancy

Treatment recommended for HBsAgsitive pregnant women with
HBYV DNA > 200,000 U/l

AASLD: For pregnant women with immeaetive CHB, treatment
should be based on recommendations for nonpregnant woéen

EASL:

Pregnant women already on TDF should continue; those on ETV or other NA
should switch to TD#

Women with HBV DNA > 200,000 IU/mL or HBsAg > AlwagiL should
receive TDF from Wk 22B of gestation until up to 12 wks after delivéty

Breastfeeding is not contraindicatéd!

1. Terrault NA, et al. Hepatology. 2016;63:261-283. 0|
2. EASL. J Hepatol. 2017;67:370-398. clinicaloptions.com



http://www.clinicaloptions.com/

HBV In Healthcare Workers

AAmong healthcare workers with serum HBV DNA > 200 IU/mL who are
conducting exposurprone procedures, consider NA therapy to reduce
transmission risk

AHBsAgpositive healthcare workers with HBV DNA > 200 IU/mL may receive

potent NA (ie, ETV, TDF, TAF) to decrease HBV DNA levels until undetectable
or at least < 200 IU/mL prior to resuming exposprene procedures

Aln practicing surgeons, monitoring for compliance and efficacy is required

A Antiviral therapy may be required even if healthcare worker does not meet
standard indications for treatment

AHBYV infection alone does not disqualify healthcare workers from surgery,
dentistry, medicine, or allied health fields

EASL. J Hepatol. 2017;67:370. Slide creditclinicaloptions.com



http://www.clinicaloptions.com/

HBV/HCV coinfectedHCV treatment

ACoinfected persons should receive HCV treatment similar to other
mono-infected HCV individuals

AAIl patient starting HCV DAA shuldbe assessed for HBV infection
(HBsAg, aiHBs, and aniHBctesting)

Alf HBsAg +, assess HBV DNA prior to, during and immediately after HCV
DAA RX

AFor active HBV infection, initiate HBV Rx beforat #ie same time as
HCV Rx

AFor low or undetectable HBV DNA, monitor during HCV DAA Rx

Alnadequate data to provide recommendation BiBsAgand antiHBe
or antrHBs+/antiHBc

AASLD/IDSA HCV Guidelines. September 2016.



HBYV and tuberculosis coinfection

AGroups at increased risk of infection with HBV are also at risk of
Infection with tuberculosis (TB), largely because they live in regions of
the world that are endemic for both infections.

ADruginduced liver injury with elevation of aminotransferase is three
to sixfold higher in persons coinfected with HBV who are receiving
antituberculosigdrugs, due to hepatotoxicity with isoniazid,
rifampicin and pyrazinamide




HBV Reactivation: Overview

Clinical syndrome characterized by an increase in HBV DNA and ALT/AST with or
without symptoms or jaundice

Occurs Iin pts with active (HBsAg+) and resolved (HBa#gHB&) HBV infection
Wide clinical spectrum
Ranges from silent to liver failure
Can occur during treatment with many immunosuppressive agents
May also occur up to 12 month after treatment
Preventable by antiviral prophylaxis

DiBisceglieAM, et al. Hepatology. 2015;61:773.1.
PerrilloRP, et al. Gastroenterology. 2015;148:224.



HBV Reactivation Risk Assessment

Low Drug Immunosuppression Poten_

Immune Control

v

Risk of Reactivation
Anti-HBs

Resolved Occult Inactive Immune Active
Infection Infection HBsAg Carrier Chronic Hepatitis B

PerrilloRP, et al. Gastroenterology. 2015;148:2221.
Bessond-, et al. World Biepatol 2016;8:385394.



HBV Reactivation Risk Based on Serologic Status
Immunosuppressive Potency

High HBsAg+, A B-cellcdepleting agents

high HBV DNAyr HBeAg+ A Systemic chemotherapy
A Moderate/high-dose corticosteroids*

Intermediate HBsAg anti-HBc+, A TNF inhibitors
anti-HBs A Tyrosine kinase inhibitors
A Other cytokine and integrin inhibitors
A Transarterial chemoembolization
A Low/moderate/highdose corticosteroids

Low HBsAg anti-HBc+, A Methotrexate
anti-HBs+ A Azathioprine
A 6-mercaptopurine
A Lowdose corticosteroids

F X wmna  Ywksfdr p§iIBSAgk/antHBer.f M n Y IvkstoRHBEAg+/antHBG T X mMn Y3 T2 NJ
X wksfor HBsAganti-HBe-. “< 1wk for HBsAg/anti-HB& T ¢ m a1 wkGSibr HB&ANAntikHBE.

PerrilloRP, et al. Gastroenterology. 2015;148:224.
Reddy KR, et al. Gastroenterology. 2015;14821%.



Summary

AScreen with HBsAg amatiHBcAkbefore starting
Immunosuppressive or cytotoxic Rx

Alf HBsAg pos, give prophylactic NA Rx
ARXx during and-82 months after immunosuppressive Rx

Alf HBsAg neg andBcAlpos: Rx with NA if high risk of reactivation

ARx Hep B if clinically indicated



Hepatitis D

ADelta virus
ARequires HBsAg for replication

AGlobal burden of disease appears to be increasing despite widespreac
Implementation of HBV vaccination-G4 million infected 1% of the
general population

ACan occur as coinfection (simultaneously infected with HBV and HDV)
or superinfection

AlLeads to more aggressive disease with higher rates of HCC and rapid
progression to cirrhosis




Hepatitis C virion: components

HCV core
Envelope Core| | antigen
glycoproteins (HCVAQ)
Envelope Viral RNA
A
: HCV RNA
i
:

Host forms antibodies to
various viral proteins | A HCV is a singlstranded RNA virus
Anti-HCV At circulates in serum as a 60nmmion
A Thevirion has a lipid envelope encased
capsid, containing the viral genome




Serological patterns of chronic HCV infection

B Serological window Seroconversion/acute phase E:mml:

Anti-HCV

HCV RNA

2
s
(=
L
=
8

6 months ]_2 24



Initial assessment for chronic hepatitis C

Chronidnfection Ant-HCV

Acute infection HCV RNAHCCcAGgtc)

(without antrHCV antibody, excluding othe
hepatitisviruseg

https://www.who.int/hepatitis/publications/hepatitisc-quidelines2018/en/
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Additional assessment for chronic hepatitis C

Serological = [GAVA 2\ FAN
markers

Severity Aminotransferase (AST/ALT)
Bilirubin, albumin, alkaline phosphatase (ALP)
Staging Liver biopsy

Noninvasive tests
-APRI, FH, FibroTest Transient elastography



Natural history of hepatitis C infection

Acute HCV infectioh

A4

Resolved infectioh Persistent infection
15-45% (~25%) 55-85% (~75%)
AntktHCV+ve AntFHCV+ve

HCV RNAve HCV RNAve




Primary goal and impact of HCV therapy

A SVR corresponds to a definitive cure of HCV infection in nearly all cases and is frequently
associated with
A Improvement in extrahepatic manifestatiohs
A Improvement/disappearance of liver necroinflammation and fibrbsis
A Regression of advanced hepatic fibrosis (F3) or cirrhosis (F4)

A Reduced risk of HCC, hepatic decompensation;liven and liverrelated mortality, and liver
transplantatiory' /

A HCV therapy is one of the interventions necessary to reduce global burden of disease

1. van der Meer AJ, et al. J Hepatol 201665891y T H® 5Q! YONR&AA 2 w3>c4B 8 Nahén®,etaSLI G2F 238
Gastroenterology 2017;152:1436; 4. van der Meer AJ, et al. JAMA 2012;308:29845. Bruno S, et al. J Hepatol

2016;64:121¢23; 6. Lee IMH, et al. J Infect Dis 2012;206:489; 7. Singh AG, et al. Clin Gastroenterol Hepatol 2010;8880

8. Hefferman A, et al. Lancet 201dpi: 10.1016/S014&736(18)322773;

EASL CPG HCV. J Hepatol B91461511.



Pretreatmentassessment

AAssess and exclude other causes of liver disease (HBV, HIV)
AEvaluate comorbidities

AAssess liver disease severity: identify F3 and above
AAssess extrahepatic manifestations of liver disease

AAssess renal disease

AConsider HBV and HAV vaccination



WHO recommendations on approach to HCV Rx

Anti-HCV ¥e, HCV RNAve

AgeO18 years

Look for cirrhosis (APRI)

|‘ i Pangenotypic regimens i \l

Sofosbuvir + velpatasvir 12 weeks
Sofosbuvir + daclatasvir 12 weeks

Sofosbuvir + velpatasvir 12 weeks
Sofosbuvir + daclatasvir 24 weeks

Glecaprevir + pibrentasvir 12 weeks
Sofosbuvir + daclatasvir 12 weeks"

Glecaprevir + pibrentasvir 8 weeks

*if the prevalence of genotype 3 is <5%

Sofosbuvir + velpatasvir X 12 weeks works both with and without cirrhosis,

but may be costlier than other _druqbs_ _ N o
https://www.who.int/hepatitis/publications/hepatitisc-quidelines2018/en/
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Monitoring on HCV RX

Full blood count, renal, Full blood count, renal,
liver function liver function

Baseline xe X

Week 4 X

Week 12 after end of treatment X X

2 Recommended treatment for adolescents with genotypes 2 and 3 HCV infection
®If Hb >10 g/dL then no need to check again at week 4

https://www.who.int/hepatitis/publications/hepatitisc-quidelines2018/en/
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HCV Rx outcome

ASustainedvirologicalresponse at 12veeks posttreatment
(SVR1}

AUndetectable HCV RNA at 12 weeks after stopping drugs
A No cirrhosis ~9598%
A Cirrhosis ~80-90%



Situation in Pacific

AViral hepatitis assessment and country pla, Kiribati, Vanuatu,
Tonga, Solomon Islands

AHepatitis Laboratory services: viral load (in all countries with
GeneXpert), serology (in addition to rapid tests) in Fiji, Kiribati
(currently being established)

AHepatitis B treatment available: Fiji, Vanuatu, Tonga, Kiribati, PNG,
Solomon Islands, Timdeste. Samoa (NZ)

AWHO, ANZGITA, HBF, VIDRL (Laboratory systems support), NZ



Future of viral hepatitis

Alncrease resources
AConsider working as a unjiool resources/ diagnostic/ research/Rx
AConsider developing a working party/expert panel

AAdvocate and increase awareness with key relevant authorities
Including ministries of health to ensure that priorities are given

AAdvocate for resources treatment access and funding



www.hepatitisbfree.orqg.au

Hepatitisbfree@gmail.com
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