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Figure 1. Global prevalence of hepatitis B virus infection. (From the Centers for Disease Control 2012.)
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This article was published in 2000 and has not been updated or revised.
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THE PATH FROM RESEARCH TO HUMAN BENEFIT

THE HEPATITIS B STORY

ebilitating and deadly, hepatitis has plagued B
humankind since the beginning of vecorded bis- .
tory. But the course of this disease was irrevoca- H epatitis B

bly changed with the accidental convergence of @ medical A Debil itating Disease

rvesearcher curious about why some people are especinlly
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Milestones in hepatitis B virus (HBV) research and treatment

1Tth—18th DEH‘I].IIiB:E| | Outbreaks of epidemics of jpundice in military and civilian populations during wars |

1885 | | Characterization of cutbreaks of serum hepatitis following vaccination | Uirﬂlﬂgic

characterization

| McDonald postulates that the infectious jaundics is cawsed by a vines |

16381845 | | WWIl—A series of outbreaks after vaccination for measlkes and yellow fever |

| MacCallum classifies viral hepatitis into two types; viral hepatitis B was classified as serum hapatitis

1963 | | Blumberg discovers Australia antigen (HBsAg) in aborigines |

| Dane discovers the dane particle (complete HEV particlke) |

| Plasma-derived HBW vaccine

FDA approves interferon-a 2b to treat hepatitis B

| FDA approved Lamivudine fo treat hepatitis B

| FDA approved Adefowvir dipivoxil to treat hepatitis B

FD& approved the use of long-acting interferon (peginterferon o-2a) to treat hepatitis B

| FD approved entecavir to treat hepatitis B

Therapeutic | FDA approved telbivuding to treat hepatitis B
development

| FDA approved tenofovir to ireat hepatitis B

Figure 1. Timeline for milestones in HBV research and treatment.
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The genome of a Mesozoic paleovirus reveals
the evolution of hepatitis B viruses

Alexander Suh', Jiirgen Brosius, Jiirgen Schmitz'* & Jan Ole Kriegs2*

Paleovirology involves the identification of ancient endogenous viral elements within eukar-
yotic genomes. The ewvolutionary origins of the reverse-transcribing hepatitis B wiruses,
however, remain elusive, due to the small number of endogenized sequences present in host
genomes. Here we report a comprehensively dated genomic record of hepatitis B virus
endogenizations that spans bird evolution from =82 to <121 million years ago. The oldest
virus relic extends over a 99% complete hepatitis B virus genome sequence and constitutes
the first discovery of a Mesozoic paleovirus genome. We show that Hepadnaviridae are =63
million years older than previously known and provide direct evidence for coexistence of
hepatitis B viruses and birds during the Mesozoic and Cenozoic Eras. Finally, phylogenetic

analyses and distribution of hepatitis B virus relics suggest that birds potentially are the

ancestral hosts of Hepadnaviridae and mammalian hepatitis B viruses probably emerged after e oZHBY C e 6ZHBV C
a bird-mammal host switch. Our study reveals previously undiscovered and multi-faceted

insights into prehistoric hepatitis B virus eveolution and provides valuable resources for future DHBY

studies, such as in-vitro resurrection of Mesozoic hepadnaviruses. d60/0.82 0
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The paradox of HBV evolution as revealed
froma 16™ century mummy

Zoe Patterson Ross', Jennifer Klunk?, Gino Fornaciari®, Valentina Giuffra®,
Sebastian Duchéne®, Ana T.Duggan®, Debi Poinar®, Mark W. Douglas®, John-
Sebastian Eden’, Edward C. Holmes' *, Hendrik N. Poinar®®7 *

1 Marie Bashir Institute for Infectious Diseases and Biosecurity, Charles Perkins Centre, School of Life and
Environmental Sciences and Sydney Medical School, The University of Sydney, Sydney, New South Wales,
Australia, 2 McMaster Anciert DMNA Centre, Department of Anthropology, MeMaster University, Hamilton,
0N, Canada, 3 Division of Paleopathology, Department of Translational Research on New Technologies in
Medicine and Surgery, University of Pisa, Pisa, ltaly, 4 Department of Biochemistry and Molecular Biology,
Bio21 Molecular Science and Biotechnology Institute, University of Melbourne, Parkville, Victoria, Australia,

5 S'tcrr Ln.rer Centre TheWesmea:i Insttutefnr Medical Research, The University of Sydney and Westmead
e e — tralia, 8 Michagl G. DeGroate Institute for Infectious Disease

v, McMaster University, Hamilton, ON, Canada, 7 Humans and
for Advanced Research, Toronto, ON, Canada

sinarh@ memaster.ca (HNP)
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INFECTIOUS DISEASES

A mathematical model to estimate global
hepatitis B disease burden and
vaccination impact

Susan T Goldstein,'* Fangjun Zhou,? Stephen C Hadler,? Beth P Bell,! Eric E Mast! and
Harold S Margulisl

Accepted 19 September 2005

Background Limited data are available regarding global hepatitis B virus (HBV)-related

morhiditv and mortalitv and notential reduction in disease hburden from henatitis B

10
1 400000 =m0}
90% complete
1200000 coverage | PO
< 1000000 0 &
& 800000 |- 40 8 — No birth dose
= —1 50 B
g 600000 | | 60 é —— 50% birth dose coverage
400000 - e ~.‘\'\; 70 &  --- 90% birth dose coverage
77% - M — |
200000 5 i i ¥ N 28
0 L | 1 [l L 1 1 L i ‘ ]00

0O 10 20 30 40 50 60 70 80 90 100
Complete hepatitis B vaccine series coverage (%)

Figure 3 Reduction in future hepatitis B virus-related deaths with increasing hepatitis B vaccination and birth dose coverage,
2000 Global Birth Cohort
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Hepatology. 2009 May : 49(5 Suppl): S28-S34. doi:10.1002/hep.22975.

Epidemiology of Hepatitis B in the United States

Associate Professor of Medicine, Division of Gastroent
College of Medicine, Rochester, MN

Abstract

Hepatitis B virus (HBV) remains an important cause of g
and in the United States. An encouraging trend is that th
United States declined as much as 80% between 1987 ar
vaccination programs as well as universal precautions in|
While encouraging, these decreases in acute infections Iy
prevalence or burden of chronic HBV infection. The pre
been estimated to be approximately 0.4%. However, the;
conducted in samples in which population groups with h

Kim WRHepatol2009; 49 Supplb): S2834
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Figure 6.

Number of patients placed on the liver transplantation waitlist by year for hepatitis B-related
indications in the United States. Registrants for end-stage cirrhosis have been declining
(—37%) while those for hepatocellular carcinoma (HCC) have been rising (+146%). Data
from reference 25.
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Figure 1.
Incidence of acute hepatitis B per 100.000 population in the United States by year (1990—
2004) and age group. (Reproduced from reference 7, permission waived by CDC).
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MAJOR ARTICLE

Epidemiology of Acute Hepatitis B in the United
States From Population-Based Surveillance,
2006-2011

Kashif Igbal,' R. Monina Klevens,' Marion A. Kainer,? Jennifer Baumgartner,® Kristin Gerard,’ Tasha Poissant,’
Kristin Sweet,® Candace Vonderwahl,’ Tracey Knickerbocker,® Yury Ilihud-,!al-r.u'..r,1 Guo-liang Xia,' Henry Roberts,' and
Eyasu Teshale'

"Division of Viral Hepatitis, National Center for HIV/AIDS, Viral Hepatitis, STD, and TE Prevention, Centers for Disease Control and Prevention, Atlanta,
Georgia; “Tennessee Department of Health, Nashwille; *New York Department of Health and Mental Hygiene, Queens; *Connecticut Department of Public
Health, Hartford: 5Dmgnn Health Authority, Portland; 5Minnesota Oepartment of Health, Minneapalis; "Colorado Department of Public Health and
Environment, Denver: and ®New York State Department of Public Health, Albany

Background. An estimated 20 000 new hepatitis B virus (HBV) infections occur each year in the United States.
We describe the results of enhanced surveillance for acute hepatitis B at 7 federally funded sites over a 6-year period.

Methods. Health departments in Colorado, Connecticut, Minnesota, Oregon, Tennessee, 34 counties in
New York state, and New York City were supported to conduct enhanced, population-based surveillance for
acute HBV from 2006 through 2011. Demographic and risk factor data were collected on symptomatic cases
using a standardized form. Serum samples from a subset of cases were also obtained for molecular analysis.

Results. In the 6-year period, 2220 acute hepatitis B cases were reported from the 7 sites. For all sites combined,
the incidence rate of HBV infection declined by 19%, but in Tennessee incidence increased by 90%, mainly among

" L I | . . LI T oam s A = i - - i -

IgbalK et al. CID 2015; 61: 582



Table 1. Percentage of Acute Hepatitis B Cases by Site and Characteristics

Total
CO(n=1868) MN({n=1587) NYS(nh=163) ORn=290) TN (h=677) CTi{h=179) NYC (n=568) (N =2220)

Characteristic Col. % Col. % Col. % Col. % Col. % Col. % Col. % MNo.  Col %
Age
10-19 2.2 3.8 1.8 0.3 0.9 0.6 0.9 26 1.2
20-29 11.8 191 8.0 10.7 21.0 11.7 13.7 337 156.2
30-39 23.1 204 25.2 245 33.7 24.6 289 623 | 281
40-49 33.3 26.1 39.3 222 28.8 36.2 28.0 673 ] 30.3
b0-59 17.2 16.6 14.7 20.0 10.6 18.4 16.0 336 15.1
60-69 8.1 10.2 8.0 11.7 3.7 5.6 7.0 153 6.9
=70 4.3 38 3.1 2.1 1.2 3.9 5.5 71 3.2
Missing 0.0 0.0 0.0 0.0 0.1 0.0 0.0 1 0.0
Sex
Female 31.2 31.2 28.2 31.0 38.7 32.4 SEE 750 338
[ Male 68.8 68.8 71.8 69.0 61.3 67.6 66.7 1468  66.1
Missing 0.0 0.0 0.0 0.0 0.0 0.0 0.4 2 0.1
Race
AVAN 1.6 / \ 14 06
API 4.8 94 4.2
Black 6.5 383 173
White 50.5 AVH erkeklerde ve | 168 s
Hispanic 172 30N 816 N}t PEPYRLI»RE
Other 0.0 10 056
Missing 19.4 20 9.1
Birth country K /
United States 73.7 17.8 85.9 62.8 83.3 26.3 41.7 1335  60.1
Foreign born 17.2 14.0 14.1 6.6 16.7 14.0 43.3 480  21.6
Unknown 9.1 68.2 0.0 30.7 0.0 59.8 150 4056 18.2

Abbreviations: AlJAN, American Indian/Alaska Mative; AP, Asian or Pacific Islander; CO, Colorado; CT, Connecticut; MM, Minnesota; NYC, New York City; NYS,
Mew York state; OR, Oregon; TN, Tennessee.

IgbalK et al. CID 2015; 61: 582



Table 1 Univariate and multivariate analyses of the risk factors exposed within 6 months before onset of acute hepatitis B: a community-based study
Potential risk factor Cases Controls OR (35% CI) ADR {95% CI)

Household contact with HEV carners 101 (34.35) B9 (15.14) 203 (2.11 10 4.08) 2.05 (211 to 44107

Spouse with HBV infection 21 (7.14) 25 (4.25) 1.73 (0.92 to 3.27)
Mother with HEV infection 12 (4.08) 5 (0.85) 496 (173 10 14.22) 4.75 (1.1 10 16.22)¢
Other members with HBV infection 45 (15.31) 24 (4.08) 4,73 (253 to 7.13) 3.64 (1.97 to 6.75)F

Family member with liver cimrhosis 18 (6.12) 5 (D.85) 7.60 (268 to 26.41) 4.04 (1.28 to 12 7B}
Family member with HCC 11 [3.74) B (1.36) 2.82 (1.04 to 7.76)
Sharing razor B(2.72) 6 (1.02) 2.71 (082 to 9.57)
Sharing towels 30 (10.20) 3B [6.46) 1.64 (0.97 to 2.79)
Invasive medical procedure 103 (35.03) 77 (13.10) 3.56 (255 to 5.02) 3.72 (255 to 542)°
Surgeny T2 13.08] T .53] 218 110G 10 1.13]
Endoscopy 10 [2.40) 70119 292 (1.01 to B.60)
Intravenous injection or infusion T8 126.53) hE (9.52) 3.43 (221 to 5.10) 2.53 (1.52 to 421)F
imi Fanl =l ['ﬂ'l'.rl-'-li A0 IR E[Ii I E0D |7 70 10 F F;'?.i 2 17 (1 77 1t 3 Rﬂlli
| Body care and beauty treatments in public places 130 (44.72) 155 (26.36) 2.21 (165 to 2.97) 1.52 (1.00 to 2.12)*
Barber shop shaving (=4 times) 5B (19.73) 76 {12.93) 1.6E (1.12 to 2.45)
Receiving pedicure in the bath centre 103 (35.03) 102 [17.35) 2.55 (1,85 to 3.51) 1.98 (1.36 to 2B7)F
No 191 486
Once 3 50 1.58 (095 1o 2.61)
Two to three times 21 2B 1.91 (102 10 3.57)
Four times or more 51 24 541 (215 1o 9.33)
Eating out (twice or more'week) 93 [31.63) 69 (11.73) 348 (241 to 5.02) 3.20 (2.14 to 477}
Lack of HBV vaccination 2B5 (96.34) 484 (BZ.31) B.B0 (3.2B to 14.62) 7.78 (3.76 to 16.11)*

Data are expressed as number [%).

*Vanables in the multivarizte model included household contact with HEV carniers, invasive medical procedure, body care/beauty treatments in public places, eating out and lack of
HEV vaccination.

FVariables in the multivariate model included mother with HEV infection, other members with HEV infection, family members with liver cirthosis, intravenous injection or infusion,
intramuscular injection, receiving pedicure in the bath centre, eating out, and absent HEV vaccination,

ADR, adjusted odds ratio; Cl, confidence imerval; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; OR, odds ratio.
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Figure 3. Risk hierarchy of potential sources of acute hepatitis B virus infection (mutually exclusive categories). Tennessee is represented by the inner
circle and the other 6 sites are represented by the outer circle. Abbreviation: MSM, men who have sex with men.
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POPULATION AND PUBLIC HEALTH

Hepatitis B immunization strategies: timing is everything

Christopher O. Mackie MD MHSc, Jane A. Buxton MBBS MHSc, Sayali Tadwalkar MD BHSc,

David M. Patrick MD MHSc

ince the launch of the first universal vaccination pro-
gram against hepatitis B virus (HBV) in Taiwan in
1984, there has been ongoing research and debate
about the most appropriate vaccination schedule. Vaccine
advisory bodies continue to examine universal immuniza-
tion strategies to determine which are most appropriate to
protect against HBV.'? In this article, we review the evidence
for long-term effectiveness of vaccination programs for in-
fants and adolescents. The search strategy used is available in
Appendix | (available online at www.cmaj.ca/cgi/content
/full/180/2/196/DC1).
Chronic HBV infection, with the attendant risk of cirrhosis
and hepatocellular carcinoma, occurs in 1%—5% of adults and
up to 90% of infants who are infected with HBV . Providing

Key points

All countries should offer universal HBV vaccination for
infants.

Targeting universal immunization programs at infants
helps to maximize population-level protection.

Booster doses for healthy adolescents who were immu-
nized as infants are not necessary.

Universal immunization in adolescents can reduce the bur-
den of HBV-related illness in adolescents.

Adequate data are needed to evaluate immunization
programs.

A national immunization registry is a key component of
any evaluation strategy.

MackieCO et al. CMAJ 2009;180: 12&1
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Figure 1: Reported incidence of acute hepatitis B infections among people of all ag:

Canada, 1992-2007. Data were compiled from the 2007 annual report of the BC Ce
and the 2005 release of the Canadian Notifiable Diseases repor
system.3> *There was a change in the electronic surveillance system in British Columb
1993 that resulted in some underreporting that year.32

for Disease Control3*

MackieCO et al. CMAJ 2009;180: 12&1
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Figure 2: Reported incidence of acute hepatitis B infections among infants in Canada,
1992-2007. Data were compiled from the 2007 annual report of the BC Centre for Dis-
ease Control,3 the 2005 release of the Canadian Notifiable Diseases reporting system,33
the British Columbia Integrated Public Health Information System (iPHIS), and the Rap-
port sur I'ensemble des maladies des dix derniéres années, Province du Quebec.3® *Rates
for this period in British Columbia and Quebec are based on complete data from

2004-2007, while rates in Ontario and Canada are based on 2004 data. Note: Infant in-
fections tend to be asymptomatic, and are thus underreported. Data are presented here

in 4-year intervals because of the instability of small numbers.
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Risk factors for acute hepatitis B and its progression
to chronic hepatitis in Shanghai, China

HW Zhang,' JHYin,' Y TL,>CZL,*HRen?CY Gu," HY Wu,? X S Liang,? P Zhang,’
J F Zhao,' X J Tan,” W Lu," S Schaefer,* G W Cao’

ABSTRACT

Background and aims: The major risk factors for acute
hepatitis B (AHB) in China and the viral factors
determining the progression from acute to chronic
hepatitis B remain largely unknown.

Methods: Epidemiological studies within a population-
based surveillance for AHB in adults were performed in
Shanghai, China, including 294 patients, 588 matched
controls and 572 family members of the patients.

nationwide survey in 2006 showed that the
prevalence of hepatitis B surface antigen
(HBsAg) was around 1.5% in children under the
age of Byears, and 7.18% in the nationwide
population at an age between 1 and 39 years
(unpublished data). In Shanghai the annual
incidence of AHB has been documented since
1993 (fig 1). Although an overall decrease is

evident, the incidence of AHB remains high.
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Figure 1 Annual incidence of reported cases of acute hepatitis B in
Shanghai, China from 1993 to 2005. Approximately 17.78 million people
were surveyed.
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Figure 2. Rates of acute and chronic hepatitis B per 100 000 population, EU/EEA countries, 2006—

2015

Key facts

In 2015, 30 EU/EEA Member States reported 24 ¢ Logarithmic scale
rate of 4.7 cases per 100 000 population.

Of these cases, 10.2% were reported as acute, 6
not be classified.
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Source: Country repoits from: Austria, Bulgana, Cyprus, Denmark, Estonia, Finland, France. Garmany, Gresce, Hungary, Iceland,
Ireland, Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,

Swegen, and the United Kingdom.



ST PO TR LTI | TR L U UL
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Figure 5. Transmission category of hepatitis B cases by acute and chronic disease status, EU/EEA,

2015
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Table 3 Transmission category of hepatitis B cases by disease status, in EU/EEA countries, 2012*

Inknown Total

Transmission category Acute (n = 1120) % Chronic (n=1827)% (mn=65% (n=3012)%
[Hctﬂrnscmal transmission 31.1 6.7 | 11.9 15.9
Nosocomial (includes hospital, 20.7 2.2 | i an

nursing home, etc.)
Men who have sex with men (MSM) 11.1 2.5 AVHB
Nonoccupational injuries 9.3 1.0 Cinsel temas

(needle stick, bites, tattoos, piercings) NOZOkomiyab dzf | O
Injecting drug use 8.7 3.9
Other' 6.6 9.0
Sexual transmission (not specified) 5.1 1.7 KVHB
Household 4.7 3.3 Y | y‘ @ S ‘l | y N
Blood and blood products 1.1 L !
Mother-to-child transmission 0.7 66.9 TranSplasental
Haemodialysis 0.5 0.1 odzft I O
Needle stick and other occupational exposure 0.4 0.3
Organ and tissues 0.0 (0.0 (0.0 0.0
Total 100.0 100.0 100.0 100.0

Source: Country reports: Czech Republic, Denmark, Estonia, Finland, France®, Germany, Hungary, Ireland, Italy, Latvia,
Lithuania, Malta, Netherlands, Norway, Poland, Romania, Slovakia and Sweden.

*Analyses undertaken by disease status category for all cases where the transmission category was not classified as
‘unknown’.

"The route of transmission is known, but cannot be attributed to any of the specified transmission categories.
:Undcrrcporting was estimated to be §5% for acute hepatitis B cases in France in 2010.



Fransa'da 11 Asi Zorunlu Hale Gelecek

Fransa Saglik Bakani Agnes Buzyn, bebek ve okul ¢agindaki ¢ocuklara
2018'den itibaren 11 farkl asinin zorunlu hale getirilecegini belirtti.
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