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Definition oiTIepatltls B

 An inflammation of the liver
cause by the Hepatitis B
VIrus

e Can cause both acute and
chronic disease.

The Hepatltls B Virus
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A B C D E
Source of feces 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

Type 1&2 no

Chronic
yes yes yes Type 3&4 Yes

infection

Prevention ~ pre/post- pre/post- blood donor  pre/post- ensure safe
exposure exposure screening; exposure drinking
immunization immunization risk behavior immunization; , water

- modifieation risk behavior MMunization
_______modification

)
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DS DNA

* Genus: Orthohepadnavirus
Family: Hepadnaviru

« HBV i1s divided into 10

genotypes (A-J) and
multiple subgenotypes.
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Hepatitis B Structure

Sphere

HBsAg
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Stability

e On environmental surfaces for
at least 7 days (Fact 2016)
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Pathogenesis

LIver damage and clinical syndrome
result of:

 Immune response and not direct
effect of virus

» HBV i1s not directly cytopathic to the
hepatocyte

e Persistent infection 1s associated with
necroinflammatory activity, which
leads to cirrhosis.
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Infectivity

Pathogenicity
Virolence
Antigenicity
Immunogenicity
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Clinical epidemiology of Hepatitis B

» Definition and public health importance
» Etiologic agents

1) Incubation period

2) Natural couarse

3) Geographical distribution

4) Timeline trend

S) Age, Gender, Occupation, Social situation

6) Predisposing factors

7) Susceptibility & Resistance

8) Secondary attack rate

9) Modes of transmission, period of communicability

»Prevention : primary, secondary, tertiary
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1 -Incubation Period
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2 - Natural course

Incubation period: Average 60-90 days

Clinical illness (Jaundice): <5yrs, <10%
>S5 yrs, >90%

Acute case-fatality rate: 0.9%-1%

Chronic infection: <5 yrs, 90%
>S5 yrs, 10%

Premature mortality from |
chronic liver disease: 15%-25%
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Chronic Hepatitis B

* Specific patient groups such as:

— Injection drug users,
— Men who have sex with men (MSM),

— HIV-infected patients

* Have been shown to have significantly
higher rates of chronic HBV infection.
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Acute Hepatitis B Virus Infection

with Recovery / Typical Serologic Course

Symptoms
HBeAg anti-HBe

Total anti-HBc

IgM anti-HBc anti-HBs

| | | |
12 16 20 24 28 32 36

CDC 2015 WWeeks after Exposure
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Chronic states:

e Chronic carrier?
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* Chronic hepatitis?

v'In developing countries, most people with liver cancer die
within months of diagnosis.

v'In high-income countries, surgery and chemotherapy can
prolong life for up to a few years.

v'People with cirrhosis are sometimes given liver
transplants, with varying success

—Mandell 204D
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Natural course of Untreated
Chronic Hepatitis B

The likelihood of morbidity and mortality in
chronic hepatitis B is directly related to the
development of cirrhosis.

Among chronic HBsAg-positive patients,
the risk of developing cirrhosis ranges from
1 to 5.4 per 100 person-years,

With a 5-year cumulative probability of

progression ranging from 8% to 20%.
B Cuila (b0 g (om0 g jgmw LY o,
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Natural course of Untreated
Chronic Hepatitis B

* For persons who _clear HBsAg, the prognosis 1s
good, although perhaps surprisingly, not entirely
benign.

In one study of 189 patients who were
noncirrhotic at the time of HBsAg clearance, three
(1.6%) developed cirrhosis, two (1.1%) developed
HCC, and one died of HCC.

These complications all developed in patients
with concurrent HCV or hepatitis D virus
infection, however.
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Variables account for the wide
—estimates of risk

HBYV DNA level 5 Sp g yU g 39 s s> Jolgs
 HBeAg negative

Cirrhosis (HCC

» Sex, Male sex,

* Age, Older age,

e Alcohol,

* Aflatoxin exposure,
« HBeAg+ and higher levels of HBV DNA.

>
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Variables account for the wide

estimates of risk
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Variables account for the wide
estimates of risk

HBYV DNA level (1)

* A recent study from Taiwan of 3582 people
with chronic hepatitis B followed for 11
years found that the strongest predictor of
progression to cirrhosis was the HBYV DNA
level, which was independent of the
HBeAg status and inflammation as

epresented by ALT values.
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Variables account for the wide
estimates of risk

HBYV DNA level (2)

e Individuals with greater than 10°
copies/mL of HBV DNA had a 36.2%
cumulative incidence of cirrhosis
compared with 4.5% 1n those with less
than 300 copies/mL.
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Variables account for the wide
estimates of risk

HBYV DNA level (3)

* Most of the people in this study acquired
HBYV in infancy or early childhood; thus,
this study may not be applicable to adult-
acquired HBV.
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Variables account for the wide
estimates of risk
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Variables account for the wide
estimates of risk

HBeAg negativity

The rate of progression to cirrhosis may be
higher 1n patients who are HBeAg negative

compared with those Who are HBeAg
positive

These findings may be confounded by a
longer duration of disease in HBeAg-
negative patients.

|
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Variables account for the wide
estimates of risk
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compensated cirrhosis

Decompensated cirrhosis




Variables account for the wide
estimates of risk

Cirrhosis

» For patients with compensated cirrhosis,
survival 1s 84% at 5 years and 68% at 10
years (~~7%).

* Once cirrhosis develops, the risk of
decompensation is 20% per year.
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- Hepatocellular
carcinoma
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Variables account for the wide
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Hepatocellular carcinoma
* Sex, Male sex,

» Age, Older age,

e Alcohol, *

» Aflatoxin exposure,

« HBeAg+ and higher levels of HBV DNA.




Variables account for the wide
estimates of risk

Hepatocellular carcinoma (1)

* More recently, patients with genotype C or
B, have been shown to have a higher risk of
HCC.

 In contrast, having the pre-core gene
mutation G1896A has been shown to be
protective against the development of HCC.




Variables account for the wide
estimates of risk
Hepatocellular carcinoma (2)

e |n one study of more than 11.000 men, the
Incidence rate of HCC was:

e 1169 cases per 100,000 person-years among
men who were positive for both HBsAg and
HBeAg,

e 324 per 100,000 person-years for those who
were positive for HBsAg only,

39 per 100,000 person-years for those who
were negative for both.
"HBeAg s HBsAg o399 Ao b Coto ol 5

—Mandel261-5=
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Mandell 2015, (N Engl J Med, Vol. 347, No. 3 - July 18, 2002)
Figure 1. Cumulative Incidence of Hepatocellular Carcinoma during Follow-up among 11,893 Men in Taiwan, According to the Pres-

ence or Absence of Hepatitis B Surface Antigen (HBsAg) and Hepatitis B e Antigen (HBeAg) at Enrollment.
The cumulative incidence was estimated with the use of the Nelson-Aalen method.



Variables account for the wide
estimates of risk
= Hepatocellular carcinoma (3)

‘ The relative risk of HCC was:

* 9.6 (95%CI, 6.0 to 8.2) among men who
were positive for HBsAg alone

* 60.2 (95% CI, 35.5 to 50.1) among those
who were positive for both HBsAg and
HBeAg, as compared with men who were
negative for both.
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Variables account for the wide
estimates of risk
Hepatocellular carcinoma (4)

e The relative risk of HCC was:

* 9.6 (95%CI, 6.0 to 15.2) among men who
were positive for HBsAg alone

* 60.2 (95% CI1, 35.5 to 102.1) among those
who were positive for both HBsAg and
HBeAg, as compared with men who were
negative for both.
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Variables account for the wide
estimates of risk
Hepatocellular carcinoma (35)

e Levels of HBV DNA are also a risk
factor, with levels above 10°

copies/mL being strongly linked to
the development of HCC.




Variables account for the wide
estimates of risk
Hepatocellular carcinoma (6)

Risk factors for the development of HCC
are:

Sex, Male sex,

Age, Older age,

Alcohol,

Aflatoxin exposure,

HBeAg+ and higher levels of HBV DNA.




Variables account for the wide

estimates of risk
Hepatocellular carcinoma (7)

* Clearance of HBsAg by the age of 50
appears to decrease the risk of HCC.

* Men are between 2 and 4 times more likely
than women to develop HCC which may be
due to the presence of other cofactors, such
as alcohol, or a direct effect of testosterone

Sl 05 3 sl 10 g0 g0 192>
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Chronic Hepatitis
Diagnostic Criteria:

Inactive HBsAQ carrier state

HBsAg positive > 6 months

HBeAg negative; anti-HBe positive
Serum HBYV DNA <107 copies/mL

Persistently normal ALT/AST levels

Liver biopsy showing absence of significant
hepatitis (necroinflammatory score <4)
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Three Clinical Forms:

* HBeAg Positive Chronic Hepatitis B
* HBeAg, raised ALT, HBV DNA in serum and chronic
hepatitis on biopsy
°* HBeAg Negative Chronic Hepatitis B

e Anti-HBe, raised ALT and HBV DNA in serum,
chronic hepatitis on biopsy

* Inactive HBsAg Carrier State

* Anti-HBe, normal ALT & no HBV DNA, minimal
nonspecific changes on biopsy
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Chronic Hepatitis B:
Clinical Forms: HBV DNA levels

HIENVADINANEVEISE
e HBeAg Positive Chronic Hepatitis B
107 to 10! copies per ml
® HBeAg Negative Chronic Hepatitis B

104 to 102 copies per ml
® Inactive HBsAg Carrier State

<10 to 10* copies per ml
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Chronic Hepatitis
Long-Term Complications

® Cirrhosis

® Hepatocellular carcinoma
Glomerulonephritis

® Polyarteritis Nodosa
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Host immune response

 Immunity after infection lasts for life

 Immunity after vaccination?
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eographical distri utlon

Endemicity

] Nodata

] Low (<2%)

3 Lower intermediate (2-4-99%)
[ Higher intermediate (5-7-99%)
I High (=8%)

www.thelancet.com Published online July 28, 2015 http://dx.doi.org/10.1016/S0140-6736(15)61412-X
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Global Patterns of Chronic HBV Infection

An estimated 257 million people are living with
hepatitis B virus infection (defined as HBsAg+)

887,000 deaths occur annually.

The prevalence of chronic HBV varies widely,
ranging from:
— 0.1- 2% 1n the low-prevalence areas to

— 2% to 7% 1n areas with intermediate
prevalence to

— > 8% 1n areas of high prevalence

—Mandell 2015 & Faet-201-8
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Global Patterns of Chronic HBV Infection

* Prevalence is highest in the WHO Western
Pacific Region and the WHO African Region,
where 6.2% and 6.1% respectively of the adult
population 1s infected.

In the WHO EMRO, the WHO South-East Asia

Region and the WHO European Region, an
estimated 3.3%, 2.0% and 1.6%% of the general
population 1s infected, respectively.

0.7% of the population of the WHO Reglon of the
Americas is infected.

_ Faet2018
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Global Patterns ot Chronic HBV Infection

* The low incidence of chronic HBV
infection 1n children under 5 years of
age at present can be attributed to the
widespread use of hepatitis B vaccine.

Worldwide, 1n 2015, the estimated
prevalence of HBV infection 1n this
age group was about 1.3%, compared
with about 4.7% 1n the pre-vaccination
era.

— Haet 2017




-r'.
e
! . ¥
[ |
LY

M = T oMM om g | >



wwewy ncbi nlm . .nib.gov/pmc/articles /PMC401 7058 fable/T:

PMC full text: “World J Gastroenteral. 2014 May 14; 20{15); 54275434
Fublished onling 2014 May 14, doi: 1037 48w o200 118 5427
Copyright/License b Feguest permission to reuse

Table 2

Compatison of clirical and wirological features atong hepatitiz B wirus genotypes

[ UBUIYSEL) | P

Genotype B C A D E-J
Clinical characteristics
MModes of transmizsion Perinatalfvertical Perinatalfrertical Horizontal| Horizontal Horizontal
Tendency of chronicity Lower Higher Higher Lowrer HD
Pozitiwity of HBedg Lowrer Higher Higher Lowrer QI
HEelg Seroconversion Eatlier Later Earlier Later D
HBsAg seroclearance Iflore Less Iore Less D
Histological activity Lower Higher Lower Higher HD
Clinical outcomes (LC, HCCY Better Worse Better Worse |Worsein genotypeF
Fesponse to INF-o Higher Lower Higher Lower |Lower it genotype G
Fesponse to nucleos(thide analogs Mo significant differences atmong genotypes A to & D
% Wirological characteristics
i serum HBV DA level Lowrer Higher QI M QI
j Frequency of PC A1396 mutation Higher Lower Lower Higher D
i Frequency of basal core protnoter T 1762/A1764 mutation Lower Higher Higher Lovwrer D
1 Fregquency of pred deletion mutation Lower Higher HD MDD HD

MD: Mo data avalable;, HEsAg Hepatitis B surface antigen; HBeAg Hepatitiz B e antigen; LC: Liver citthosis, HCC: Hepatocellular carcinoma; HBEW:
Hepatitiz B wirus.




3 — Geographical distribution of genotypes

* In Iran several studies were shown that
the only genotype of HBV(100%) was
found genotype D as the prominent type in
SOMe provinces

» Some studies reported genotype B (5%)
as well as genotype D (95%).

 The distribution of HBV genotypes may
guide us in determining disease burden,
prognosis and antiviral responses.

: 58
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Global Patterns of Chronic HBV Imfecﬂ@m

* Low (<2%):
lifetime risk of infection <20%
most infections occur in adult risk groups

* Intermediate (2%-7%):

lifetime risk of infection 20%-60%
infections occur in all age groups
* High (=8%):
lifetime risk of infection >60%
early childhood infections common
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Geographical distribution
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Province_map.shp

1% to lower than 2%
B 2% to 3%
I Higher than 3%

[_| No Data

400 0 400 800 Miles

Figure 3. Geographic distribution of HBV infection in |.R. Iran.

Hepatitis Monthly, Autumn 2008; 8(4): 281-294
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4 - Timeline trend

Pandemics

Epidemics
Outbreaks

Seasonality




Seasonality
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S5 — Age,
Gender,

Occupation,
Social conditions
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6 — Predisposing factors

Risk Groups

e Persons with multiple sex partners and
don’t use condoms.

* Men that have sex with men.

* Any sexual contact with an infected
person

Using sterile needles and condoms will
help prevent from getting this disease. |
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Risk Groups

Parenteral drug users,
Heterosexual men and women

Homosexual men with multiple partners,

Household contacts

Infants born

Patients and staff in custodial institutions

o HBV-infected mothers,

for the developmentally disabled.

.




Risk Groups

Recipients of certain plasma-derived
products,

Hemodialysis patients,
Health and public safety workers who have
contact with blood,

Travelers to regions with intermediate or
high rates of HBV (>2%)),

Persons born in areas of high HBV
endemicity and their children
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‘ Prevalence of Hepatitis B in

Selected Populations

HBV MARKER (%)

Prevalence Any
POPULATION HBsAg" Marker
Residents in endemic areas 10-20 70-85
Alaskan natives 5-15 40-70
Residents of institutions for mentally disabled 10-20 35-38
Parenteral drug users 5-10 60-80
HIV coinfected 5-10 39
Men who have sex with men 4-8 35-80
Household contacts of HBsAg” 3-6 30-60
Hemodialysis patients 3-10 20-80
Prison inmates 1-8 10-80
Heterosexuals with multiple sex partners 0.5 5-20
Health care workers 0.5 3-10
General U.S. population 0.2 4.8
Blacks 0.85 13
Whites 0.19 3
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7 — Susceptibility and Resistance

* General
 Immunity lifelong
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HBSAg (o0, & 9 s Hit! Jloi! 58 300 B f

* Low (<2%):

lifetime risk of infection <20%

most infections occur in adult risk groupSavou & sexuay)
* Intermediate (2%-7%):

lifetime risk of infection 20%-60%

infections occur in all age qroups Especially in early
childhood)

* High (=8%):
lifetime risk of infection >60%
early childhood infections common @erinatan




8 — Secondary attack rate
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9 - Transmission
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

Tear breast milk
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9 - Transmission

Transfusion
(blood, blood products) Mother to baby

Ny

Contaminated

panids HEPATITIS B needles

|
(blood, semen) and syringes

Organs and / Child to child

tissue transplantation
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Relative Transmission Efficiency of
Blood-borne Viral Infections

—HBYV  HCV HIV

Injection-drug use +++ ++++ ++
Sexual B + -+
Perinatal ++++ * 1+

Occupational R +/—
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Hepatitis B Vlrus

v'There is no evidence that cesarean section
prevents maternal-infant transmission

v'Routine cesarean section is not recommended.

v'Neither breastfeeding nor amniocentesis
—appears to-increase the risk of transmission.




el L LTI,

Period of communicability

» All HBsAg+ Persons are
infective weeks before the onset
of the disease

* Infectivity is based on HBeAg
positivity

Sylow (1905 £y93  SdgaE (1905 092
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Period of communicability

» Can survive up to 7 days on
environmental surfaces.

* Exposure to even minute amounts
of blood or contaminated secretions
may transmit virus.
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‘ Period of communicability

Infection can occur in settings of prolonged, close
—personal contact, such-as:

 Between children,

~+» Among residents of institutions for the
developmentally disabled,

* Probably due to inapparent contact of infected

secretions with nonintact skin.

Sovbod 31 owb JW! bl o

Mandell 2015




Reservoir

Humans are the only
important reservoir







~ Prevention and Control

Prevention of disease in “well”
Individuals

Identification and intervention In
early stages of disease

Prevention of further deterioration,
~ reduction in complications
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1 - Primary Prevention:

P24 L;““"I)‘Q-’ GLQGQ@T :.La?)l o

OUT sidlags G b 3 p0 035 LT @

G220 133181 4 03 0 (iblagr Gsi> 910 °
L C|9.>)| L b e O 9 6.)La..9| &l,.o agj

&9

gseaeébla.:élaHBsAg:l—%b%{Lw% .




Jol Tdaw (5

1 - Primary Prevention:

<1820 gy [aagyiiga

alyal g ja 1y safses

la oy 1 23903 AR SBENGZNER A
o3 acunsigiylaygaliaaiz )

St lod PINS! ¢ gulinS 19 4 6 yo Wb LT




Jof T (g i
1 - Primary Prevention:
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1 - Primary Prevention:
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‘-9 WAYS TO PROTECT YOURSELF

Jad o8 pa )3 Sman By Cullagy R gal

Talk to your healthcare provider
about the hepatitis B vaccine

NEVER share needles, razors or
toothbrushes

If you are pregnant, talk to your
doctor about how to prevent
transmission to your baby

Use only sterilized tattoo and
piercing instruments

WHO, World Hepatitis Day 2014

Use condoms correctly

and consistently G ET T ESTE D !

Where possible, choose

oral medications YOU ARE AT RISK IF:

instead of injections . 4
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Get tested if:

Jax ( ‘L]JLA \)J 4"\"\4 \: \)J li‘._ﬁ)_\g_) (‘J\ﬁ\j\)"\)

You've ever had medical or dental
treatment with unsterile instruments

You've received a blood transfusion in a
country that does not test for hepatitis

O

Your mother was infected with hepatitis
when you were born

You have ever injected drugs

o _ 2 53l saadn) ) sl 9 30)
You are living with HIV
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 Non-immune individuals who have
percutaneous, sexual, ocular, or
mucous membrane exposure to

HBV-infected fluids should receive

post-exposure.
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Vaccines

HEPATITIS B VACCINES
Engerix-B

Recombivax HB

SCHEDULE
Infants”: birth, 1-4, 6-18 mo
Older children: 0, 1-2, 4 mo

0,1, 6mo
0,1, 6mo

0,1, 2 6mo

Infants’: birth, 1-4, 6-18 mo
Older children: 0, 1-2, 4 mo
0, 4-6 mo

0,1 6mo

AGE VOLUME

<0yr 10 ng/0.5 mL

>0 yr 20 pg/1 mL

Diabetes 19-59 yr' 20 ug/1 mL

Dialysis and other immunocompromised 2-20 pg/1 mL doses
0yr 5 1g/0.5 mL

115y 10 ug/1 mL

>0 yr 10 ug/1 mL

Diabetes 19-59 yr" 10 pg/1 mL

Dialysis and other mmunocompromised 40 pg/1 mlL

0,1, 6mo
0,1, 6mo
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Prenatal Prevention

The risk of transmission of HBV infection to their
child 1s high and varies according to HBeAg status
of mothers:

12% for HBeAg-negative/anti-HBe-positive
Mothers.

25% for HBeAg-negative/anti-HBe-negative
mothers.

70% to 90% for HBeAg-positive mothers.

Maternal serum HBYV DNA levels also correlate
with the risk of transmission.
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— Prenatal Prevention

It is recommended that all neonates born to
receive HBIG
30 IU at birth and hepatitis B vaccine within 12
hours of birth followed by vaccine dose at 1 and
6 months, which together are 85% to 95%
effective in preventing perinatal HBV infection.

42 o 30 Cudld 4 o 41 y3lo 3 oo W gio (410139 (51 9
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Prenatal Prevention

« Recent studies have focused on the use of
antivirals i late pregnancy to prevent
transmission.

In a recent randomized controlled trial,
babies born to mothers with a lower serum
HBV DNA level had a lower risk of HBsAg
seropositivity and higher chance of anti-
HBs positivity if the mother received
lamivudine 1n the third trimester of

pregnancy. by 136
S Wb g 53905 |
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Prenatal Prevention

 In a study, HBV-infected pregnant women
with high HBV DNA greater than 10’
copies/mL who were treated with
telbivudine 1n their third trimester had
no cases of perinatal transmission compared
with 8% transmission in mothers who
recerved no treatment at all.
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Yaccines
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Vaccines
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Vaccines
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Vaccines
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Vaccines
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Almost all healthy adults who do not
respond to a primary three-dose series
with anti-HBs concentrations of greater
than 10 mIU/mL will respond to a three-
dose revaccination series.
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Vaccination in Chronic Kidney Disease

* A recent vaccine formulation (HBV-AS04)
consisting of standard Engerix-B with adjuvant
3-0-desacyl-4’-monophosphoryl lipid A has been
associated with better vaccine response than the
standard vaccine.

This type of vaccine 1s now licensed for use in
chronic kidney disease patients in Europe.

e Most individuals now receive an increased dose
(40 Pg), which should be administered before the
onset of dialysis 1f possible.
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2 - Secondary Prevention:

Identification
And

intervention

In early stages of
disease




Secondary prevention

Diagnosis
Acute Viral Hepatitis

The most characterisitc markers of infection
are the serum aminotransferases

— ALT and AST

Increase proportionally during the
prodromal phase and can reach > 20 x
normal.

Peak when the patients are jaundiced.
Alk Phos and LDH are usually normal.
* Bilirubin can reach 20 mg/dL: (D =1)
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Diagnosis
~Acute Viral Hepatitis

* PT is usually normal

 If elevated, for example, INR>1.5,
serves as a prognostic marker of
fulminant hepatic failure

e Normal CBC

 Viral markers
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Diagnosis

A battery -of serological tests-are used for the diagnesis of acute
and chronic hepatitis B infection.

HBsAg - used as a general marker of infection.

HBsADb - used to document recovery and/or immunity to HBV
infection.

anti-HBc IgM - marker of acute infection.
anti-HBclIgG - past or chronic infection.

HBeAg - indicates active replication of virus and therefore
infectiveness.

Anti-Hbe - virus no longer replicating. However, the patient can
still be positive for HBsAg which is made by integrated HBV.

HBV-DNA - indicates active replication of virus, more accurate
than HBeAg especially in cases of escape mutants. Used mainly
for monitoring response to therapy.
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Interpretation of Diagnostic Tests

for Hepatitis B

Acute Past Exposures Previous
Test Hepatitis B (Immunity) Immunization

HBsAg -F —

anti-HBs

HBeAg

anti-HBe

anti-HBc¢

IgM anti-HBc r

HBV DNA* +
ALT Elevated




Interpretation of Diagnostic Tests
for Hepatitis B (cont.)

Chronic Chronic Healthy
Test Hepatitis B Precore Carrier

HBsAg T I

anti-HBs — —
HBeAg -F —
anti-HBe — ’ +
anti-HBc¢ + +
IgM anti-HBc — =

HBV DNA* +/ — +/ —
ALT Elevated Elevated
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Secondary prevention
Treatment

 In acute hepatitis B, the prognosis 1s
excellent and specific antiviral therapy 1s
not necessary.

In rare cases of severe acute hepatitis B,
treatment with a nucleoside analogue at
oral doses used for chronic hepatitis B 1s
recommended by many consultants even
though 1ts efficacy in acute hepatitis B has
not been established by clinical trials.

Mandell 2015
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Treatment

* Interferon - for HBeAg+ carriers with chronic
active hepatitis. Response rate is 30 to 40%.

 Lamivudine - a nucleoside analogue reverse
transcriptase inhibitor. Well tolerated, most patients
will respond favorably. However,:

 Tendency to relapse on cessation of treatment.

 Another problem is the rapid emergence of drug
resistance. :

 Successful response to treatment will result in the
disappearance of HBsAg, HBV-DNA, and
___seroconversion to HBeAb.

124
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3 - Tertiary Prevention:

e Liver transplantation
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Hepatitis D (Delta) Virus

D antigen :




Hepatitis D

»>HDY is found only in patients who are
also infected with HBV.

» The region of highest prevalence
include the Mediterranean basin, North

Africa, and South America.

» About 15% of HBV-infected persons




Hepatitis D

 HDV 1s a percutaneously transmitted,
circular RNA virus (genus: Deltavirus) that
requires HBV (or other hepadnaviruses)
to replicate and persist. (M2015)

The replication of hepadnaviruses and
supply 1n trans the HBsAg envelope.

For instance, HDV can infect woodchucks
and can be packaged with HBsAg derived
from woodchuck hepatitis virus.




Hepatitis D

» Chimpanzees are susceptible to HDV
infection, and the infection 1s similar to that
1n humans.

Chimpanzees, therefore, have served as an
experimental model and contributed to the
current understanding of viral infection.

* In chimpanzees, the HDV infection 1s
Conﬁned to the liVGI’ (M2015)
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Istribution of HDV

HDYV Prevalence
High

Intermediate
Low

No Data




Hepatitis D - Clinical Features

Coinfection
—severe acute disease

—low risk of chronic infection
Superinfection

—usually develop chronic HDYV infection
—high risk of severe chronic liver disease




HBYV - HDV Co-infection HBV - HDV Super-infection

pille b/
ALT 3l 7

e

laM anti-HDV

“ Total anti-HDV

supile S

__Total anti-HDV

anti-HBs

e

IgM anti-HDV
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Typical Serologic Course

| Symptoms

ALT Elevated

anti-HBs
IgM anti-HDV .
i,""‘\
’ .VN“\
N




HBV - HDV Super

Typical Serologic C ourse
o

Symptoms

Total anti-HDV

IgM anti-HDV




Hepatitis D - Prevention

HBV-HDYV Cointection

Pre or postexposure prophylaxis to prevent
HBYV infection

HBV-HDV Superinfection

Education to reduce risk behaviors among
persons with chronic HBV infection.




Sources :

e CDC, Internet site, 2016

» World Health Organization, Fact sheet
Updated July 2016&2017

e Control of communicable diseases, 2012
e Harrison 2015
e Mandell 2015

» Hatam1 H. Clinical Epidemiology and Control of
Infectious disease, 2016.

® http://www.ncbi.nlm.nih.gov/pmec/articles/PMC4017058/




Hepatitis G & GB

- Putative viral agents for such cases,
~primarily in transfusion-associated
hepatitis, have been described

(hepatitis G, hepatitis GB, transfusion-
transmitted virus, SEN virus |

» But these do not appear to be human
pathogens.

Mandell 2015
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