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Hepatitis

Viral hepatitis

Acute hepatitis may occur as part
of the clinical course of a number
of viral infections, including
Human Cytomegalovirus, Epstein-
Barr virus, Herpes Simplex Virus,
Yellow Fever Virus and Rubella.

But the term "hepatitis virus" is
usually used to describe
infections caused by agents
whose primary tissue tropism is
the liver.

To date, at least five hepatitis
viruses have been recognised and
these have been named,
hepatitis A, B, C, D and E.

Clinical Features

Hepatitis due to all these viruses
presents clinically in a very similar
fashion, especially during the acute
phase.

Thus, a specific diagnosis can only be
made in the laboratory.

The majority of infections are often
asymptomatic or produce only mild
non-specific symptoms.

But, common clinical features include:
anorexia, nausea, vomiting, right upper
quadrant pain and raised liver enzymes
AST and ALT.

Jaundice is the hall mark of infection,
but tends to develop late.

Anicteric cases are also very common.



Enterically transmitted hepatitis: A and E

Hepatitis A virus (HAV)

Order: Picornavirales

Family: Picornaviridae

Genus: Hepatovirus

Species: Hepatitis A virus
Structure: small; 27 nm in
diameter, non-enveloped
spherical particle

Genome: +ssRNA (positive sense,
single stranded RNA)
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HAV

Clinical Features Pathogenesis

* Incubation period 3-5 weeks ¢ Virus enters via the gut;

(mean 28 days)

Complications: Fulminant
hepatitis: rare; 0.3-1.8 % of
cases

Highest risk: pregnant
women, elderly, pre-existing
liver disease, other chronic
medical conditions

replicates in the alimentary
tract and spreads to infect
the liver, where it multiplies
in hepatocytes.

Viraemia is transient. Virus
is excreted in the stools for
two weeks preceding the
onset of symptomes.



Epidemiology

World-wide distribution; endemic in most countries. The incidence in first world countries is declining.

There is an especially high incidence in developing countries and rural areas, where 80-90% of people
are infected by the age of 5 years.

The implication for South Africa is that most people, especially from rural areas, are seropositive, and
donated blood/plasma contains sufficient levels of antibodies for use as passive immunity.
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‘L Hepatitis A Virus Transmission
=5

" Close personal contact
(e.g., household contact, sex contact,
child day care centers)

® Contaminated food, water
(e.g., infected food handlers, raw
shellfish)

" Blood exposure (rare)
(e.g., injecting drug use, transfusion)
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L&L JLaboratory Diagnosis
Ll N

= Acute infection : HAV-IgM in serum by EIA.
= Past Infection i.e. immunity: HAV-IgG by EIA.

= Cell culture — difficult and take up to 4 weeks,
not routinely performed

= Direct Detection — EM, RT-PCR of faeces. Can
detect 1illness earlier than serology but rarely
performed.

Laboratory diagnosis
IgG

Jaundice

012 3 456 7 8 9 10 1112
Weeks post exposure
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HAV

Prevention

Active Immunization: Inactivated cell
culture derived vaccine is available; it is
recommended for travellers to third
world countries and, indeed, all adults
who are not immune. It is the
recommended form of post-exposure
prophylaxis if the exposure is identified
early, and if there are no predisposing
risk factors for severe disease. If there
are such risk factors, or if prophylaxis is
delayed, passive immunization in
addition to vaccination is
recommended.

Passive immunisation: Normal
immunoglobulin (antibody prepared
from pooled human serum) given to
close contacts of acute cases.
Protection is short lived: three months.
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Hepatitis E Clinical Features
* Incubation period: 45 days

Hepatitis E virus (HEV) [2-9 weeks]
Virology e Acute, self limiting hepatitis
[ J . .
Order: none « Most cases occur in young
* Family: Hepeviridae adults, 15-40 years
* @Genus: Hepevirus Species:
Hepatitis E virus HEV STRUCTURE
* Structure: 27-34 nm in AR e
ioi P17 matrix
diameter, non-enveloped v~ 3 30 f o
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How serious is Hepatitis E?

* Most people with
hepatitis E recover
completely.

* During HEV outbreaks,
the overall case-fatality
rate is about 1%.

 However, for pregnant
women, hepatitis E can
be a serious illness with
mortality reaching 10%—
30% in their third
trimester of pregnancy.




HEV infection and diagnosis * Virus cannot be cultured in vitro
* Specific IgM detection by ELISA

. (stool) * PCR for HEV in stool or serum

(serum)

1000 — ALT
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IgG anti-HEV antibody
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IgM anti-HEV antibody

Alanine aminotransferase (ALT)
/ liter)
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Transmission and Exposure of HEV

How is the Hepatitis E virus spread?

* Hepatitis E virus is usually spread by the
fecal-oral route.

* The most common source of HEV
infection is fecally contaminated drinking
water.

* In developing countries, HEV genotypes 1
and 2 are spread by fecally contaminated
drinking water.

* Indeveloped countries sporadic cases of
HEV genotype 3 have occurred following
consumption of uncooked/undercooked
pork or deer meat.

*  Consumption of shellfish was a risk factor
in a recently described outbreak in a
cruise ship.

* HEV genotype 4, detected in China,
Taiwan, and Japan, has also been
associated with foodborne transmission



HEV outbreaks

HIDDEN EPIDEMICS

Hepatitis E is largely unknown in the West, but has been
responsible for huge outbreaks in vulnerable populations.

CHAD SUDAN INDIA CHINA
2004 2004 1955-56 1986-88
>1,400 >2,600 29,300 120,000
cases cases cases cases
® ‘ 1991 -
79,000
cases
SOUTH SUDAN 2012
Ongoin >
i) gy 4o
cases
UGANDA
2007-08
>10,000

cases Hughes JM, et al. Clin Infect Dis. 2010; 51: 328-334



HEV epidemiology

Levels of Endemicity
for Hepatitis E Virus (HEV)
I vl Endemic

(warter-borme outtrooks of contrmed
MEV rection in 225% of sporade.
ror-A, non-8 hepatna)

B Endemic
(confiemed HEV infacton in <25%
of sporades non-A, non-8 hepatins |

[ | Not Endemic




HEV genotypes

Characteristics

Genotype 1

Genotype 2

Genotype 3

Genotype 4

Geographic Location

Africa and Asia

Mexico, West Africa

Developed Countries

China, Taiwan, Japan

Water-borne Fecal- oral

Transmission route Woater-borne Fecal-oral Food-borne Food-borne
Person to Person
Older Adults (>40 years) and
Groups at high risk for Males
] ] Young Adults Young Adults ] Young Adults
infection Immuno-compromised
persons
Zoonotic transmission No No Yes Yes
Chronic Infection MNo No Yes No
Occurrence of Qutbreaks Common Smaller scale outbreaks Uncommon Uncommon




Parenterally transmitted hepatitis: B, Cand D

Hepatitis B virus (HBV)

Family Genus Species
Hepadnaviridae Orthohepadnavirus Hepatit B virus
Avihepadnavirus Duck hepatit B virus

e  Structure: 42 nm in diameter, enveloped
spherical particle [also called the Dane
particle]

* Genome: circular DNA, incompletely
double stranded; 3.2 kilobases in size
Excess surface antigen is produced,
forming spheres and cylinders 22nm in
diameter



Viral taxonomic diagram

Hepadnaviridae
Reoviridae Adenoviridae
Poxviridae
Retroviridae B
Herpesviridae
ds RMA HNﬂ : ..
Astroviridae O ﬁ Papillomaviridae

DNA.

Caliciviridae Polyomaviridae

Hepatitis E virus (HEV)
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--o Coronaviridae
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International Committee on Taxonomy of Viruses Database
http://www.antiviralintelistrat.com/1/viral_taxonomy



Hepatitis B Particle Types . :
e HBV genome organization and life cycle
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Dandri M, ef al. Gut 2012;61(Suppl 1):i6eil7.



Paleovi rOIOgy (detection of ancient viral elements in eucariotic genome) ;
HBV revers transcriptase: >82 - <12.1 milion year age

Bird-mammal host switch..

Hepadnaviridae, Mesozoic -
Cenozoic age.
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HBYV amplification dynamics

* HBYV replication kinetic; 1012713 virion

« HBV viral concenfration in a peripheric blood stream;
108 - 1019 virion/ml;

* Boyesidn predic’rion; 1/10 000 bp (subsitution/region/year)

Locarnini S, et al. Clinics in Liver Diseases. 2010; 14(3):439-459



Clinical phases of hepatitis B

HBeAg: + + - -

HBV-DNA

ALT

HBsAg

Immune HBeAg+ Inactive HBsAg HBeAg-
Tolerance CHB carrier state CHB

/\

.
N AT




Hepatit B virus pathogenesis; destroing by
host iImmun system

Fas ligand/Perforin
Cytopathic

.
%\_< 3_1-@2‘ o (@%’?@

IFN y
IFN o

e -

Non-cytopathic

Figure 1 Cytopathic and non-cytopathic T cell responses against HBV infection.

Baumert TF, ef al. World J Gastroenterol 2007; 13(1): 82-90



Viral antigens

1) surface antigen (HBsAg) surface
(envelope) protein of the dane particle
Secreted in excess into the blood as 22
nm spheres and tubules presence in
serum indicates that virus replication is
occurring in the liver

2) e antigen (HBeAg) secreted protein;
shed in small amounts into blood
presence in serum indicates that a high
level of viral replication is occurring in
the liver. May be negative in carriers
with mutations in the e antigen gene
who nonetheless have high level
viraemia.

3) core antigen (HBcAg) core protein
present in infected liver cells, not found
in blood

Antibody response

1) Surface antibody (sAb, antiHBs))
becomes detectable late in
convalescence following resolution of
infection, remains detectable for life;
not found in chronic carriers; indicates
immunity

2) e antibody (eAb, antiHBe) becomes
detectable as viral replication falls In a
carrier, it indicates low infectivity

3) Core IgM rises early in infection
indicates recent infection

4) Core IgG Rises early present for life in
both chronic carriers as well as those
who clear the infection indicates
exposure to HBV Usually tested as total
core antibodies, and implies I1gG in the
absence of IgM



—

| HBsAg and anti-HBs tests '

l HBsAg (+) '

f Collect baseline data:
“ALT

*HBeAg, anti-HBe
*HBV DNA level
—and —

Go to evaluation and
monitoring algorithm

l HBS/:Q ) '

'anti -HBs (+)' ‘antu HBs() l anti-HBc (*)

Immune to HBV ;
‘No follow-up needed" accaiae l

/At—Risk Groups include: \
¥ Persons born in HBV endemic regions

of the world: Asia, Africa, Pacific

¥ Injection drug users
¥" Men who have sex with men
¥ Persons with conditions that may

v Persons with elevated ALT/AST of

v Blood or tissue donors

v Pregnant women

v Infants born to HBV-infected mothers
¥v' Hemodialysis patients

¥" Household and sexual contacts of

HBV-infected individuals
v HIV-positive individuals

Islands, Middle East, Eastern Europe,
Mexico, Central America, and the
Caribbean (see note 2 for full list)

require immune-modifying therapy
unknown etiology

* New norms establish elevated ALT as 219 UL for women and 230 IU/L for men

s

HBV DNA >20,000 u/mL

ALT normal

e

HBV DNA >20,000 Iu/mL

ALT elevated*

Immune tolerant

 HBV DNA >2,000 |U/mL

HBeAg (-)
anti-HBe (+)

ALT elevated*

-

Immune active

HBYV DNA <2,000 Iu/mL

ALT normal

Inactive phase

( Retest

HBeAg, HBV DNA and ALT
every 6 months

(" Consult with specialist for )
consideration of liver biopsy
and/or treatment

(i Retest
HBeAg, HBV DNA and ALT
every 6 months

Copyright © 2010 Hepatitis B Foundation. All Rights Reserved.
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HBV viral load and hepatitis B profile

HBV viral load measures level of HBV DNA in blood. This is the most reliable
marker of infectivity. It is more reliable than e antigen which can be negative
in some carriers due to mutations in the e antigen gene

HEPATITIS B PROFILE
Convalescence

Incubation Prodrome acute
period disease Early Late
Important
s iBoAc | rBohgnise) | Amtwie |[ARGAES eriiea]
1 2 3 4 6 7 8
| | | | | | I |
| DNA polymerase ; S e -
: | . | 7 -
Relative HBV Particles / .
concentration l | e NP ~ Anti.HB
of reactants / | - ] nti-HBc
“Core windows
— Anti-HBs
.......... Anti'HBe
Level of
detection 7
I I
Months after 1 2 3 4 5 6 7 8
exposure
SGPT (ALT)
MedicalCRITERIA.com

Symptoms
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Table 3.1: Serological, virological and biochemical profiles of hepatitis B virus

Anti-HBc

Anti-HBc

HBV DNA

— HBsAg | Anti-HBs (total) IgM HBeAg | Anti-HBe (1U/mL) ALT
\{\cute HBQ + - + <;|-) + +/- High ™
Natural HBV
immunity - + + - - +/- Absent N
(resolved infection)
Vaccination - + - - - - Absent N
Chronic HBeAg positive
Immune N ) + ) 4 i >20,000 N
tolerance phase IU/mL
>20,000
IU/mL
Immune clearance phase + - + - + -/+ (fluctuat- ™
ing)
Chronic HBeAg negative
<2,000
Immune control phase + - + - - + IU/mL* N
Immune escape phase + - + - - + >2 000 ™
— IU/mL*
§\l‘.'h:cult HB\Q) < 3} - (+ 5) - - +/- \Very |OD N
N = ~=
Reactivation of HBV + - + +/- + +/- >20,000 |
U/mL

+=positive, -=negative, N=normal, P =elevated.

* HBV DNA cut-off levels may change in the future.

Mark Danta, Chapter 3. HBV testing and Interpretating test results. The University of New South Wales, NSW.




Genotype
Table 2. Geographic distribution of HBV genotypes Current 8 types (A - H).

and subtypes

Genotype  Subtype Geographic location
@ Al Sub-Saharan Africa
A2 Northern Europe
A3 Western Africa

Differency; 8%

B B1 Japan
B2-B5 Taiwan, China, Indonesia, Vietnam,
Philippines Subgenotype
B6 Alaska, Northern Canada, Greenland 24 Typ es
C C1-C3  Taiwan, China, Japan, Korea, Southeast Differen CY,
Asia 4%
C4 Australia

C5 Philippines, Vietnam

D1-D5  Africa, Europe, Mediterranean basin,
India
Restricted to West Africa

F1-F4  Central and South America
France, Germany, United States
Central America

Laos, Vietnam

--00-0 ©

Japan
Ural O, Mikr Bult 2013, 47(3);550-55 Allain J-P, ef al,, Biologicals (2011); doi:10.1016/}.2011.09.014
Sayan M, Hepat Mon 2012,12(2):118-121 Zakim and Boyer’s Hepatology (6th Ed.) 2012, P 86-96.

Sayan M, Hepat Mon 2010, 10(4):302-305 Ma 'Y, et al. Virol J 2011; 8: 315.



HBV subtypes epidemiology




Applied Biosystem 3130

PCR-forward
—

CTGGC
CTGGC
CTGGC
CTGGC
CTGGC
CTGGC
CTGGC
CTGGC
CTGGC
CTGGC
CTGGC
CTGGC
CTGGC
CTGGC

GGCGTGCCTA
GGCGTGCCTA
GGCGTGCCTA
GGCGTGCCTA
GGCGTGCCTA
GGCGTGCCTA
GGCAGGCCTA
GGCAGGCTTA
GGCAGGCTTA
GGCAGGCCTA
GGCATGCTTT
GGTGTGCTTA
GGCGTGCTTA
GGCGTGCTTA

Sequencing primer

—
ATACATGCAA GTCGAGCGAA CGGA----- C GAGAAGCTTG
ATACATGCAA GTCGAGCGAA CAGA----- C GAGGAGCTTG
ATACATGCAA GTCGAACGCT TCTTTCCTCC CGAGTGCTTG
ATACATGCAA GTAGAACGCA CAGGATGCAC CGTAGTTTAC
ATACATGCAA GTCGAGCGGA CTTGATG--- -GAGTGCTTG
ACACATGCAA GTCGAGCGAG AGGA--=-=--- -~ GTTCCTTC
ACACATGCAA GTCGAGCGGA TGAAG----A GAG---CTT-
ACACATGCAA GTCGAGCGGG GGA-G----A TTG---CTTC
ACACATGCAA GTCGAGCGGG GGAAG----G TAG---CTT-
ACACATCCAA CTCCAACGGT AACAG----G AAGAACCTTGC
ACACATGCAA GTCGAACGGC AGCGG----G GTAGTGCTTG
ACACATGCAA GTCGAACGGT AAGG=====C C=====- CTTT
ACACATGCAA GTCGAACGAT GAAG----- G CTCCTGCTTG
ACACATGCAA GTCGAACGCT GAAG=---- C CT--GGCTTT

CTCCTCT-~~
CACTCAATTG
TACACCGTA-
CACTCCT-~-~

G-CTCTCT--
G-GTAATT--
G-CTACTG-~
C-TTCTTT--
CACTACTG--

==GATGTTAG
=~GACGTTAG
GAAAGAGGAG
=TTCTGTGAG
=GAAGGTTAG
=-=ARATCTAG
=GAT--TCAG
=GAC--CTAG
-GAC--CTAG
-GCTGACGAC
=TCCGGCGAG

CGGCGGACGG
CGGCGGACGG
TGGCGGACGG
TTGCGAACGG
CGGCGGACGG
CGGCGGACGG
CGGCGGACGG
CGGCGGACGG
CGGCGGACGG
TGGCGGACGG
TGGCGAACGG
TGGCGAACGG
TGGCGAACGG
TGGCGAACGG

Sanger sequencing system

GTGAGTAACA
GTGAGTAACA
GTGAGTAACA
GTGAGTAACG
GTGAGTAACA
GTGAGTAACA
GTGAGTAATG
GTGAGTAATA
GTGAGTAATG
GTGAGTAATG
GTGAGTAATA
GTGAGTAACA
GTGAGTAATA
GTGAGTAACA

_
PCR-reverse



Phylogenetic analysis is gold standart technique for genotyping

GENOTYPE B/ adw?2

GENOTYPE B/ayw1

GENOTYPE A/ adw?2

@® Ourpatient UA20

GENOTYPE G/ adw2

GENOTYPE C/ayw3
GENOTYPE C/adrg+

GENOTYPE C/ adrg-

GENOTYPE E/ayw4

GENOTYPE D/ ayw?2

GENOTYPE D/ ayw3

GENOTYPE F/ adw4g-

GENOTYPE H/ adw4

B
0.01

Figure 1. Phylogenetic tree obtained by distance matrix’'tUPGMA comparison (with Kimura-2
correction) after bootstrapping 1000 replicates of sequence segment at amino acid positions
between 80-250 from the reverse transcriptase domain of the polymerase region of hepatitis
B virus (UA20 is our patient, the others are from the gene bank)

Hepat Mon. 2010; 10(4): 302-305

Genotype A2/adw?2 Strain of Hepatitis B Virus in Turkey: A Case Report

Murat Sayan **, Sila Cetin Akhan 2, Mithat Bozdayi **



Line immuno probe assay (LiPA)

INNO-LiPA HBV Genotyping

Line probe assay for the identification of hepatitis B virus genotypes A to H.
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Features and benefits

B Distinct advantage in detection of mixed genotype infections

LiPA technology detects up to 16.3% more mixtures than direct sequencing:
confirmed by clonal analysis.!
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Pas et al. J Clin Virol 2002;25:63-71



HBV genotype/subgenotype distribution in Turkey

Naive group Treatment group
Patient n=249 n=150
Genotype D; 248 (%99.6) D; 150 (%100)

H; 1(%0.4)
Subgenotype D1; 220 (%88.8) D1; 129 (%86)

D3; 17 (%6.8) D3; 11 (%7.3)

D2; 10 (%4) D2; 9 (%6)

D4; 1 (%0.4) D4; 1 (%0.6)



Origin and migration of HBV subgenotype Al,
15.- 19. century slave trade

---->Contemporary travel

Kramvis A, Paraskevis D. Antiviral Therapy 2013;18:513-521



HBV epidemiology in East-North Europe and Baltic countries:

Dispersion of soviets and raising of IVDU’s

Nenets
9.2
Iceland Murmansk
data not available 15.3
Arkhangelsk
7.7
Karelia
13.9
Sweden Finland
4.2 2.1 St Petersburg
Norway 15.7
4.4 Leningradblast
Estonia 18.5
12.7
Northwest
Latvia Russia
Denmark 14.4
Lithuania
0.6 5.0

/

Russia (Kaliningrad)
15.6
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Phylogeographie of HBV genotype E
in Subsaharan Africa

Hani

1857

b

Source: Nijerya

Diversity of genotype E is lower.

Andernach IE, et al. Bayesian Inference of the Evolution of HBV/E.
PLoS ONE 2013; 8(11): e81690.
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Why not vary HBV genotype diversity in Turkey?

Anadolu'da varolmusg devietler |
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HBV global epidemiyology
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HBV epidemiology in IVDU population

[ No evidence of injecting drug use -
No eligible report (92 countries)

3 <2% (7 countries)

[ 2-<5% (21 countries)

B 5-<10% (21 countries)

M >10% (10 countries)

Nelson PK, Lancet 2011;378:571-83



Hepatitis B, countries or areas at risk

The risk of infection is based on the estimated prevalence rate of
antigen to hepatitis B virus surface antigen (HBsAg) — a marker of
chronic HBY infection— amaong population. This marker is based on
limited data and may not reflect current prevalence.

- Countries or areas with moderate to high risk ‘ :

a 1'250 2'500 5'000 Kilometers
The boundaries and hames shown and the designations used on this map do notimply the expression of any opinion whatsoever Data Source: World Health Organization/CDC \Y
o ; SRS : - ore . Y World Health
on the part of the World Health Organization conceming the legal status of any country, territory, city or area or of its authorities, Map Productm_n. Public I-!ealth Information ‘@l ,ﬁ Organization
or conceming the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines and Geographic Information Systems (GIS) S

i World Health Organization
for which there may not yet be full agreement. 9 ©WHO 2012 All rights reserved



Hepatitis B is parenterally
transmitted

Sexual intercourse: Predominant
mode of spread amongst adults

Close personal contact: spread
amongst children and in families,
often called "horizontal" spread.
This is the most common mode of
transmission in areas of high HBV
prevalence, where infection is
acquired early in life

Vertical transmission: Perinatal
transmission from a carrier mother
to her baby Transplacental (rare),
During delivery Post natal ??, breast
feeding ?? close contact. Thisis a
major mode of transmission in
South East Asia.

Blood: Blood transfusions, serum
products

Sharing of needles, razors
Tattooing, acupuncture
Renal dialysis

Organ donation

Transmission of HBY Infection
Mother to Baby

At Birth

Sexual
Transmission

Blood Transfusio

(Now very low ri

in USA as all blood
IS screened)

Contaminated
— Needles and
Syringes (IVDA)

HEPATITIS B

Child to Child,
Early Childhood

Organs and Tissue
Transplantation

Concentration of Hepatitis B Virus
in Various Body Fluids

Low/Not

High Moderate Detectable

blood semen urine
Serum vaginal fluid feces
wound exudates saliva sweat

tears
breastmilk

LAUZIa Ca e
E Ty
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Prevention

HEPATITIS B
. VACCINE
- (RECOMBINANT)
i . ENGERIX-B®*
Vaccine -
o
Active Immunization :Four types of vaccine —— -
are available Serum derived - prepared from Adulefioss
s Ag purified from the serum of HBV carriers craTiis 8 AGH
Recombinant sAg - made by genetic @D Giarosmitnkiine o
engineering in Saccharomyces cerevisiae, ¢ 1 Acute Oy

also known as Brewer's yeast Third
generation vaccines genetically engineered
producing different size surface antigens

— Health care workers

— Sexual partners of chronic carriers

— Infants of HBV carrier mothers

— Post exposure prophylaxis
Passive Antibody Both Hepatitis B immune
globulin and vaccine should be administered
to non immune individuals following single
episode exposure to HBV-infected blood.

] & sinosource

/40 /i % 44

eutical Inc.

" 7
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Treatment

Two classes of drugs are used to
treat chronic HBV infection

1. Interferons: Interferon a2a
Pegylated interferon a2a

Chronic Hepatitis B

Interferon-a enhances the host
immune response to HBV and Approved drugs
improves immune control of the

virus. Clearance of infection (and . i
Nucleoside/nucleotide

immunity) is the best outcome, Interferons

but is achieved in only around analogues
25% cases (after a six month | ]
course of treatment).  aniiessiing EeA
2. Nucleoside reverse » Conventional IFN-a * Adefovir (Hepsera)
transcriptase inhibitors (oral ¢ PEgIEN B2 (Pegasys) « Entecavir (Baraclude)
antivirals): These drugs interfere « Telbivudine (Sebivo)
with viral replication, but cannot « Tenofovir (Viread)

clear HBV infection. They need to

be taken life long (as for HIV) to
immunomodulatory effect

control infection..
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Thesis proposal:

Antiviral drug-associated potential vaccine-escape mutant (ADAPVEM)

HBsAg Mutation Selected by LMV/L-dT/ADV/ETV

1 LMV/L-dT
“‘ ””2 mm ADV/TFV

Loop 1 of ‘&
determlnant

196 L/S/Stop




Hepatitis C

HCV Virology

* Order: none

* Family: Flaviviridae

* @Genus: Hepacivirus

* Species: Hepatitis C virus

* Structure: 55-65 nm in
diameter, enveloped

« Genome: +ssRNA (positive
sense, single stranded RNA)
Genome has a high mutation
rate Viruses do not grow in cell
culture, and only infect
humans and chimpanzees

Hepatitis C
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Natural History of HCV Infection

Exposure
(Acute phase)

A7 15% (15) S\ 85% (85)
HIV and
Alcohol
A780% (68) SA 20% (17)

Cirrhosis
A775% (13) S 25% (4)

HCC
Transplant
Death
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Transmission of HCV

Unknown C L
10% Injection drug use

~— 60%

Other (hemodialysis; /

health care work; —
perinatal)
5%

Transfusion ~
(before screening)
10%

Sexual
15%
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GLOBAL PREVALENCE OF HEPATITIS C

=
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HCV genome organisation

DRUG RESISTANCE
POLYMERASE INHIBITORS

DRUG RESISTANCE GENETIC
PROTEASE INHIBITORS RELATEDNESS GENOTYPING
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TRENDS in Molecuwlar Medicine
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HCV genotypes
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Different Virus Replication Strategies:

Different Treatment Goals
HBV HIV

(Latent Reservoir) (Latent Reservoir)

Long-term reduction of Lifelong suppression
viral replication to of viral replication
lowest possible level

SVR = sustained virologic response
Kieffer TL, et al. J Antimicrob Chemother. 2010,65:202-212.

HCV

(No Latent Reservoir)

Definitive viral
clearance:
SVR possible for HCV




Diagnosis of HCV

EIA for anti-HCV

o S

Negative for HCV Infection
HCV RNA Additional Testing Recommended if:
0 | e « Acute HCV suspected
* Hemodialysis

1 « Immunocompromised

RIBA™

IO ‘ °I

Resolved HCV Infection False-Reactive EIA

Active HCV Infection *Alternatively, the EIA signal-to-cut-off ratio could be used in place
Medical Evaluation of the RIBA in patients with positive EIA and negative HCV RNA:

- High signal/cut-off ratio indicates resolved HCV infection
- Low signal/cut-off ratio indicates false-reactive EIA
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Antiviral treatment in chronical hepatitis C

<«— STRUCTURAL —» | «#————— NO STRUCTURAL

oven — (R w53 (4w Nsa | w58

._l.-

X

PROTEASE Inhibitors (P1)
Block active site viral enzyme
-PREVIR

v

|

NS5A Inhibitors (NS5A1)
Block Replication complex,
particle assembly & release
-ASVIR

3UTR
Jr ‘ U
NS5B NS5B
Nucleos(t)ide Inhibitors Non-Nucleos(t)ide Inhibitors
(Nues or NI) (Non-Nues or NNI)

Block active site,
Inhibits RNA elongation
-BUVIR

Allosteric site.
Change tridimensional
structure
-BUVIR




Hepatitis Delta

In 1977 an novel protein was
discovered in the serum of some
patients who were infected with
Hepatitis B.

It was named the delta antigen.

Subsequent investigation
showed that the protein was
encoded by a new virus, now
called the hepatitis D virus
(HDV).

It is a defective virus which
requires Hepatitis B as a helper
virus in order to replicate.

Infection therefore only occurs in
patients who are already
infected with Hepatitis B.

Hepatitis D (Delta) Virus

5antigan

/ HBsAg

RNA
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HDV

Virology

Order: none

Family: none

Genus: Deltavirus

Species: Hepatitis delta virus

Structure: 36 nm in diameter,
encapsulated with sAg derived
from HBV

Genome: circular -ssRNA (negative
sense, single stranded RNA), 1700
nucleotides in length The genome
is the smallest genome of any virus
known to infect humans. Genome
encodes only one protein, namely
the delta antigen

HEPATITIS D VIRUS
(HDV, DELTA AGENT)

Pre-s1

VIRION: spherical, 36-38
nm,
HBV capsid, HDV

R

‘, AR r( %4
r \\5\\\\\\\\? \ﬁ
"‘W“‘((g'(!'ra\\x

nucleoprotein 1 \
NUCLEIC ACID: (-) ss ,"“i“ﬂ\%f\\
) & )
RNA, circular “’\R))- ’\és
Satellite virus : replicates A )
only .

in the presence of HBV

59
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HBYV - HDV Coinfection

Typical Serologic Course

Symptoms

ALT Elevated

anti-HBs
IgM anti-HDV -
Pat
/’""' o,
S
. /

HDV/RNA N/

K
\\/ \\ Total anti-HDV
o,

e ———

Time after Exposure

HBV - HDV Superinfection

Typical Serologic Course
aundice”

Symptoms

Total anti-HDV
e et e e e
“

IgM anti-HDV

Time after Exposure

What is difference
between two HDV infections status?
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Geographic Distribution of HDV Infection

HDV Prevalence
High
Intermediate
Low
Very Low

No Data
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HDV genotype
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Geographic distribution of HDV genotypes

W High
[ Intermediate
= Low

[ Very low

[ Insufficient data

Genotype 1/3
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Hepatitis D treatment

Treatment and prevention

No specific treatment is available.

HDV infection may be controlled
by preventing HBV surface
antigen production, but this may
not always be possible even with
complete suppression of HBV
replication.

HDV infection can be prevented

by preventing infection with HBV,

for which there is a successful
vaccine available.

Interferon treatment

 Treatment with Peg-IFN-alfa
2b produced HDV RNA
negativitiy in only 17-19% of
patients.

;  NDC 0085-1370-01

Peginterferon ah‘a—Zb

For Suhcutar'eous Use
e n ro n ATTENTION PHARMACIST:
1. Each patient is required to receive the enclosed
Medication Guide.

RED'PEN® - ol z.mmmmmwommmmmkm-

Rx Only

Powder for In]ectlon and Dlluent (Stenle Water for Injecnon USP)

|




Viral Hepatitis - Overview

Type of Hepatitis
B C B) E

Source of blood/ blood/ blood/ feces
virus blood-derived blood-derived blood-derived
body fluids body fluids body fluids

Route of fecal-oral percutaneous percutaneous percutaneous fecal-oral
transmission permucosal permucosal permucosal

Chronic yes yes yes
infection

Prevention pre/post- pre/post- blood donor pre/post- ensure safe
exposure exposure screening; exposure drinking
immunization immunization risk behavior immunization; water
modification risk behavior Pl B
modification
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