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Epidemiology of hepatitis B virus infection

N.C. Tassopoulos,

0 105 Tn6 nroTiTdag B (HBVY) eivar oxeTika pikpos oe
péyetog DNA 165, pe evpiTam dumg dioomopd. Yiro-
hoyilerar OTi UTTAPYOUV TEPITOOTEPO! T
300.000.000 gopeig Tov HBY e aldkinpo Tov koopo
Ko o1 250.000 wepiTou GvBpuwitor KéBe Ypovo Tedai-
VOUY OTTG (ITGITIKI] GVETTOPKER TTOU opeileTan o ofgia
i xpovia nrrorimidae B. H evbnuikdémra g HBV Aok
patems ToiMe evpéws oTa SiIGpopa PEPT TOU KO-
opou. LTI XWPES HE peyGAn evinuixdTnTa, OTI0L ©
emwolaouds Tou HBsAg avipyxeton o 8—15% emi
Tou TwAnBuopod, n peTadoon Tov HBV eivan kupiwg
KGBETN 1 opifovTia xaTd T SIdpreIx Twv TphHTEV 6
Xpovev g Lwig. ITig apes pe svbiapeon evbnpiko-
TITO, OTI§ OTOIES OVIKES KO 1] XOPT UOS, O EMATOAC-
opds Tov HBsAg kupaiveTar oe 2 —7% ToU TANBUONOD,
n Heradoon cupfaiver kupiws ora peyYaAOTERD TronbId,
oToug £Qiifoug kon Toug veapods svnhikous. TéAog,
OTI§ XWPES LE KPR EVENUIKOTHTY, OTIS OTIOIES O ETHH-
ToACCHGS Tou HBsAg eivan pukpoTepog Tou 1%, n pe-
taboon auvpBaivel kupiwg peTad svndikey Tov
oviikouv of opades aunpévou kivBovov. Emdnpieg
™S neTindag B civer couviiBioTes ko ogeidovTon
OUVABWS OF INTPOYEVEIS TIOPAYOVTES, £v(d embnpieg
Bapiag ofeiag nmaTinog B éxouv meprypagei peTafl
TodIKOpaVMY, OTOUG OTTOIoUS GUVABWS CUVUTIAPXE!
Aoipwén amd Toug 1005 nrartitidas d&dTa kaw/f C.
Alpopot TapayovTes emnpeadouy TN PETATITOGN
™S ofciog HBV RoipdEems os ypoviotyra. H niikia
KOTG TN Acipml £ivon 0 OHPOVTIKOTEROS OTTO QUTONS
Kal gival OVTIGTROMO QVOAOYN TN CUXVOTITOS HETO-
oS or Xpovia HBsAg-cupion H ofsia ihivikny ntro-
Titiba B oroug evpdikoug omavioraTa (< 1%)
getomrivTe o8 YpoviotnTa. Opddeg avfnpévou kvdo-
vou yia HBV Aoipcoén sivon of (o) opogpuAdgitor, oToug
OTOIOUS OHWS TIAPOTNPETO EAXTTWON TN ETITTROE-
WG PETR THY EPPAVION TOV 100 TNG BVOCCUVETIPKEING
Tou avBparou (HIV), (B) Tofikopaveis, (y) eTEpOPUAG-

£

Liver Unit, First Dept. of Medicine,
Western Altica General Hospital, 123 51 Athens

@iAol pe TOAAOUS EPWTIKOVS TUVTPOPOUS f HE GUYTPE~
@ous opeis Tou HBsAg, oToug omoicus o kiVSUVOS
Aopmews aufaveton pe TOV OpiBUO TGV EPWTIKOY
oWTPO@WY TN dipreaa TG yeveThowg Spaotnpiory-
TOS KOt TO 10TORIKO GAAWV appodiotay voonparwy, (6)
gpycdopevol oe emayyEhpoTa uysias, xupiog obovria-
TpOI, BIoYnpKoi Kot CaIGTOAGYO!, () QIMOKGBOIpOUEVOL,
(o7} TpOEol xon TPOCWTIKG BpLEGTY, () PUIaK-
opévol Kau (1)) TFOAUHETOYYILOHEVO! KO cuyOpROPIAIKOL.
ZTov TOTIO pas, avdnuévos emmroiaoydg HBY Aoipwm-
e TTRPUTAPEITAN OE KOIVOTNTES HE KOKES GUVBINKES
UYISIVAS KON YORNAD KOIVWIKOOIKOVOMKO etriredo. H
opiZovTia peTéboon peTaf Twv pEAdv THG OIKOYE-
VEIGG (POIVETON VO EIVCH O KUPIOS TPOTIOG SI@ropas
Tou 100. O HBV euBiveTan yia T 2/3 mepitov Tav
ofgiiov KAVIKGOV nrraTiTidwv, omov n yeveTHMIO ETG-
@ (eTepouioidid 1 opouiogiiky) Kai 1 Tofiko-
HAVIQ OTTOTEAODY TOUG KUPIOUS TPOTIOUSG HETAGATEMS.
EmrpooBéTas, o HBV amotelei Tov kOpio aiTicAoyiko
TIGPRYOVTA TOU NOTOKUTTAPIKOD KapKivou. Etropé-
vag, 1 HBY Acipwén amoredel cofapd mpofinua 8n-
HOOICG LYEIGS KO, EKTOG OTG TI GWOTE EVRHERWOT)
Kot TIpO@UAGEN TV GTOPMV TTOU QVAKOUV OTIS OG-
beg awgnpévou svdivou, T Bedtiwen Twv ouvlnkdv
QTOHIKAG DYIEIVAG KGOl TOU KOIVGWVIKOOIKGVOMIKOD £TTITTE-
Sov, omapaiTry €ivon n avoooTTpo@UAagn Twv veo-
yvov Tov HBsAg BeTikav unTépwv ko o epfohicopdg
GAwv T e@nfov.

Hepatitis B virus (HBV) is a widely distributed
pathogen that produces acute and chronic infection
in man. Chronically infected individuals appear to be
the only natural host for HBV and also are at high risk
of death irom chronic liver disease and hepatoceliular
carcinoma. However, several of the nonhuman pri-
mates (e.g. chimpanzee, gibbon, gorilla) have been
shown to be susceptible to infection and could man-
ifest a persisitent HBV infection. Worldwide, it has
been estimated that over 300 million persons are
chronically infected with HBV, and over 250,000 peo-
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ple die annually from hepatitis B associated acute and
chronic liver disease.’

PATTERNS OF HBV ENDEMICITY

The patterns of the endemicity of HBV infection in
various parts of the world vary greatly {table 1). It can
be considered high in those areas of the world where
the prevalence of HBsAg is 8% to 15% and where 70
to 90% of the population have serological evidence of
previous HBY infection. In these areas {China, South-
east Asia, sub-Saharan Africa, Pacific Islands, the Arc-
tic, parts of Middle East, the Amazon basin of South
America) transmission is usually vertical from infected
mother to the neonate or horizontal among children
during the first 5 yearts of life. However, two distinct
patterns of virus transmission are observed in high
endemicity areas. In Asia, perinatal transmission
predominates since 5% to 12% of women of the
reproductive age are HBsAg-positive, and 30% to
50% of these women have high levels of circulating
HBV indicated by the presence of HBeAg or HBV
DNA.>* Perinatal infections account for at least one
fourth of chronic HBV infections in the adult popula-
tion in this epidemiologic setting. In contrast, in other
areas, such as Africa, the Middle East and the Arctic,
horizontal transmission within families during the first
5 years of life is the predominant mode of HBV in-
fection in children since fewer than 20% of HBsAg
mothers are also HBeAg-positive.>® Moreover, trans-
mission of HBV infection can occur from sources
outside of the family, and it may account for as much
as 50% of all infections.

Table 1, Worldwide distribution of hepatitis B virus infection.*

In intermediate areas of prevalence of HBV infection
(India, parts of Middle East, Western Asia, Japan, Rus-
sia, eastern and southern Europe, most of South and
Central America) the carrier rate of HBsAg ranges
from 2% to 7% and 20% o 50% of the adult popula-
tion have serologic markers of past infection.
Although transmission occurs in all age groups (new-
born, childhood, and adult), the highest rates of in-
fection are probably among older children, adoles-
cents and young aduits. Wide variations in preva-
lence of infection occur in these areas, and racial,
hygienic, cultural and socioeconomic factors may
lead to differences in risk of infection. Improvements
in socioeconomic conditions appear to correlate with
significant declines in infection rates.”

In most developed countries (North America, Western
Europe, Australia, temperate South America) the
prevalence is low, with HBsAg carrier rates of less
than 1% and overall infection rates of 5% to 7% (table 1).
Within these populations, transmission occurs primarily
among adults with life-styles or behaviours that place
them at high risk of infection and these include
homosexual men, intravenous drug abusers, health
care workers, chronically transfused patients, residents
of institutions for the mentally retarded and heterosexual
contacts of acute hepatitis B cases or asymptomatic
HBsAg carriers.

GEOGRAPHIC DISTRIBUTION

The global distribution of HBV infection has been
extensively elucidated in the past several years. Within

Endemicity
Llow intermediate High
Prevalence:
HBsAg <2% 2—7% 8—15%
Anti-HBs <20% 20—60% > 60%
Distribution: North America Eastern Europe Southeast Asia
Western Europe Mediterranean China
Australia South America Tropical Africa
Middle East Pacific Islands
Russia South America
Middle East
%

* Adapted from Maynard®
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areas of high prevalence of HBV infection there is usually
little variation in disease prevalence. However, in areas of
intermediate and low prevalence of HBV infection reside
ethnic groups with HBV infection rates that are
significantly higher than those of the general population
and are considered highly endemic. Examples include
Eskimo populations in both the United States and
Canada® and immigrant population from high or
intermediate endemicity areas of the world.?

EPIDEMICS

Outbreaks of hepatitis B are unusual and are usually
attributed to direct parenteral exposures. Epidemics
have occurred in the hospital setting through contami-
nated medical equipments that were not adequately
sterilized or disinfected,’”* |n addition, common-
source outbreaks in which multidose medication vials
or intravenous solution contaminated with HBV-in-
fected blood have also been reported.”™ " Transmis-
sion of HBV from health care workers who are HBsAg
carriers to their patients during the course of surgical
procedures, e.g. deep pelvic operations,' and among
patients of oral surgeons and dentists have also been
reported,'%2°

Outbreaks of severe hepatitis B have also been
reported among parenteral drug abusers; coinfection
with hepatitis delta virus (HDV) explained the high
mortality rate?'

HEPATITIS B CARRIERS

Several factors have been shown to influence the
risk of a person becoming a chronic lifetime carrier
of HBV, of which the most important is the age of
infection. Infants born to HBsAg carrier mothers who
are HBeAg positive have a 70% chance of becoming
infected, with 90% of newhorns becoming chronic
HBV carriers.** ** In contrast, newhorns of HBsAg
carrier mothers who are HBeAg negative have a 5%
to 10% chance of becoming infected at birth.*** Chil-
dren born into families with an HBsAg carrier have
approximately a 30% risk whereas adolescents and
adults have a 6% to 10% risk of becoming chronic
HBsAg carriers.**”" Clinical expression of acute HBV
infection is inversely related to the age; HBV infection
tends to be symptomatic in 33% to 50% of the cases
in adolescents and adults.”” Symptomatic acute type B
hepatitis in adults is a self-limited disease and rarely
(0.2%) leads to the development of the carrier sta-

OCCUPATIONAL RISK

Hepatitis B has traditionally been a hazard of blood
transfusion, the use of shared syringes, and exposure
to infected blood. For these reasons high rates of
infection occur in certain occupational groups such
as dentists, staff and patients in dialysis units, bioche-
mists and hematologists.***' Serological surveys
among physicians and dentists have shown a two to
four fold higher infection rates than that in the general
population;***? risk of HBV infection increases with
age and number of years in practice.” In this epide-
miological setting the transmission of HBV apfears to
be through parenteral or inapparent parenteral con-
tacts through breaks in the skin or contamination of
mucous membranes with infectious secretions. Acci-
dental neediestic exposure with HBeAg negative blood
carriers a remarkably lower risk (14%).%

HBV INFECTIONS IN ADULTS

Homosexual men have been one of the highest risk
groups for HBV infection and were responsible for
one fifth of the cases of hepatitis B from 1980 to
1985 in the United States. However, a dramatic de-
cline in the number and proportion (8%) of cases of
hepatitis B had been observed in the "90s probably
due to changes in high-risk sexual behavior to lessen
the risk of human immunodeficiency virus infection.
HBV infection in homosexuals has been associated
with receptive anal intercourse, increased numbers
of sexual partners and duration of regular homosex-
ual activity, so that 70% of men were infected after 5
years of sexual activity.**®

Intravenous drug abusers have been also considered
at high risk of HBV infection since prevalence of HBV
serological markers has been found three-fold higher
than that in the general population (77.1% vs.
22.5%).”" In addition, HDV infection significantly in-
creases the severity of acute hepatitis B leading to
fulminant hepatic failure,***' Recently, a retrospective
serological analysis of 208 Greek drug abusers with
acute hepatitis B revealed that fulminant hepatic fail-
ure was observed exclusively in 8 (18.2%) of the 44
patients with HBV and HDV coinfection superim-
posed on unrecognized HCV infection. This preva-
lence was statistically significant in comparison with
the remaining 164 patients (8/44 or 18.2% vs. 0/164
or 0%, p<0.00001).*

Heterosexuals with multiple partners appeared to
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in developed countries.” in Greece, an area of mod-
erate HBV endemicity, it was found that 30% of adults
with acute hepatitis B had habitual heterosexual part-
ners who were asymptomatic HBsAg carriers and
were the most probable source of infections for the
patients.*’ The epidemioiogical evidence of heterosex-
ual transmission of HBV correlated positively with
seropositivity for HBV DNA of the carrier-partners
{table 2).** Although two-thirds of these carrier-part-
ners were anti-HBe positive, which is considered to
be a marker of low or absent infectivity,*” 69% of
them were IgM anti-HBc positive. Consequently,
IgM anti-HBc may identify anti-HBe positive carriers
with a potentially higher risk of transmitting HBV to
their heterosexual partners (table 3).** Mufations in
the precore region of HBV DNA have been identified
in patients with fulminant and non fulminant hepatitis
and their heterosexual partners.”’~* Data on the sex-
ual transmission of the variant were inconclusive and
it could be speculated that most acute infections in
Greece arise as a result of transmission from anti-HBe
positive carriers and the only anti-HBe positive car-

Table 2. Biochemical and serological characteristics of Greek
HBsAg carriers whose sexual partners were infected or not
infected with hepatitis B virus.

Carriers with Carriers with

Criteria infected non infected
partners (N=96) partners (N=86)
N % N %
Elevated ALT 42 43.8*% 9 10.5%
HBeAg positive 32 33.3% 3 3.5%
Anti-HBe positive 61 63.5 83 96.5
HBV DNA positive 57 59.4%% 10 11.6**

*p<0.01, **p<0.001

Tabie 3. IgM anti-HBc and HBY DNA in Greek HBsAg carriers
positive for anti-HBe whose sexual partners where infected or
not infected with hepatitis B virus.

Serological Carriers with Carriers with
markers infected non infected
partners (N=52) pariners {N=80)
N % N %
lgM anti-HBc positive 36 69.2 25 31.2
HBV DNA positive 20 38.4 8 10.0
p <0.001 <0.01

riers who are infectious are those with the precore
mutation and high viral replication (L.V.D. Weller, N.
Tassopoulos, unpublished data).

Risk of HBV infection in heterosexuals increases with
number of sexual partners, number of years of sexual
activity and history of other sexually transmitted
diseases.™ * In particular, the risk of infection is
strongly associated with serologic evidence of previous
infection with syphilis.™

Other groups that are known to be at high risk of
HBY infection but who are not represented in the
overall community-based rates include clients and
staff of institutions for mentally retarded subjects,™
prisoners,* individuals receiving blood transfusions,”
hemophiliacs and prostitutes.”™ An important feature
of the epidemiology of hepatitis B is that 30% to 40%
of patients have nc known source of infection. These
patients tend to belong to minority populations and
have characteristics associated with low socioeco-
nomic level.**

EPIDEMIOLOGY OF HEPATITIS B IN GREECE

Seroepidemiological studies in Athens and rural
areas of Greece have shown high prevalence of HBV
infections in early adulthood. Infection rate is high in
communities wth poor hygienic conditions and low
socioeconomic level (figure 1).7°7~* Horizontal trans-
mission among family members appears to be the
principal route of transmission.

Archangelos

100 {1983 — 1985, RIA)
/,\\(’

_ .27 Alonnissos
37498k, EIA, RIA)

Plati

1 9.?3, PHIA, RIA)

W

Athens
- (1973 —1975, PHIA, CEP)
o - T T T T T I
0-—-10 21-30 4150
11--20 3140 5160

Figure 1. Age-specific seroprevalence of hepatitis B virus
infection in selected Greek populations. Archangelos,
Alonnissos and Plati are rural areas with a high endemicity
of infection.”” "™
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HBV still accounts for approximately two thirds of
cases of acule hepatitis in the two referral hospitals in
Athens and Macedonia (figure 2, table 4). A detailed
questionnaire that provided clinical as well as epide-
miological data showed that the source of HBV in-
fections has changed and is similar to that of other
developed countries (figure 3). Sexual contact, either
heterosexual or homosexual and parenteral drug
abuse are the principal routes of transmission. Het-
erosexual transmission is characterized by rapid
clearance of HBsAg which is independent of sex.”
This finding may explain the increase with age of
the prevalence of serological markers of past HBV
infection (figure 1). Unfortunately, the number of
cases of hepatitis B attributable to parenteral drug
abuse has dramatically increased since 1981.#* Of
equal concern is the increase in cases of hepatitis
non-A, non-B associated with intravenous drug
abuse* suggesting that hepatitis is a widespread pro-

1 o/
HBV 66.8% -‘“\

chronic

—NANBNC
4.5%

e HCV 8.9%
——HAV 14,1%

Figure 2. Etiology of acute viral hepatitis in Greek aduits,
Athens, 1986 —1990.

Table 4. ttiology of acute viral hepatitis in Greek adulis by
type and referral center (1986 1990).

Type of hepatitis Athens Macedonia*

N % N %
Hepatitis A 292 141 223 13.4
Hepatitis B 1387 66.8 1100 66.3
Hepatitis NANB 278 134 245 14.8
Hepatitis super-
imposed on HBsAg s
carriage 119 5.7
Unclassified 92 5.5
Total 2076 100.0 1660 100.0

*A Papachrictoln. nerconal communicatinon

Acute OKB sj-:t"i,

Homosexual activity
12.3%

Unknown

34.6% Drug abuse

14.0%

\_ Heterosexual

activity 22.1%

Health care
workers 1.0%
Transfusions 5.0%

latrogenic 11.0%

Figure 3. Risk factors associated with reported cases of
hepatitis B, Greece 1986-—1990. Heterosexual, activity
includes sexual contact with acute cases, asymptomatic
HBsAg carriers and multiple partners {>3) {(From the
Western Attica General Hospital, Athens, unpublished data).

blem in this epidemiologic setting.* In contrast, the
number of cases of hepatitis B associated with blood
transfusions has decreased during this decade. As a
result, the incidence of fulminant hepatitis B declined
from 4% to 2.7%.%¢

HBV is also the principal etiologic agent of hepato-
cellular carcinoma (HCQ) (relative risk 13.7), particu-
larly in Greek cirrhotic patients (relative risk 30.7 vs.
7.1 among HBsAg positive patients without cirrho-
sis).”” Recently, the relative risk linking hepatitis C
virus to HCC has been estimated 10.4, though it
had been previously overestimated using first genera-
tion enzyme immunoassays in stored sera.*

CONCLUSIONS

HBV irifections appear to remain stable at low levels
in most developed countries and the infection rate is
high in heterosexuals with multiple sexual partners,
promiscuous homosexuals and parenteral drug abu-
sers. Since 30% of cases of acute hepatitis B have
no known source of infection, control and possible
elimination of transmission of HBV infection is possi-
ble with immunoprophylaxis of infants born to HBsAg
positive mothers and integration of hepatitis B vaccine
into childhood immunization schedules.
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Epidemiology of hepatitis B virus infection
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