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HEPATITIS B: CANADA'S OVERLOOKED STD 

Heterosexual transmission of 
hepatitis B and implications for 
vaccine prevention strategies 
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MJ ALTER. Heterosexual transmission of hepatitis B and implications for vaccine preven
tion strategies. Can J Infect Dis 1991;2(Suppl A):13A-l 7A. Since 1985. cases of hepaliUs 
B ,,irus infection a ttributable to heterosexual activity have increased by 38%. whereas those 
attributable to homosexual activity have declined by 62%. Heterosexual activity now accounts 
for 26% of cases and has replaced homosexual ac tivity in importance as a risk factor for 
hepa titis B. For heterosexuals. the number of recen t (ie, in the preceding fo ur to s ix months) 
a nd lifetime sex partners . as well as a history of other sexually transmitted diseases (eg. 
syphilis) appear to be s i<:rnificantly associa ted with increased hepa titis B virus in fec tion . Of 
equal concern is the risin g number of cases among parenteral drug users in the Uni ted States 
and some m inority groups. including blacks, Hispanics and Asians . Hepati tis B prevention by 
administering hepa titis B vaccine to high ris k groups before exposure to infection has not been 
s uccessful. and at leas t 30% of hepa titis B cases in the United States h ave no iden ti fi able risk 
factors . Thus. participa tion in the current programs which target only high risk groups is not 
poss ible. The ideal immunization s trategy is integration of hepatitis B vaccine in to the routine 
childhood immunization schedule. 
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La transmission heterosexuelle de l'hepatite B et les consequences 
pour les strategies de vaccination preventive 
RESUME: Dcpuis 1985. lcs cas d"hepa tite B att ribuables aux contacts hctt'rosexuels unt 
augmente de 38 % tandis qu e ceux qui resu ltenl de pratiques homosexuelles ont diminue de 
62 % . Les rapports heterosexuels expliquent presen temen t 26 % des cas; ils ont remplace 
l'activite homosexuelle en tan t que facteu r de risque important de l'hepa tile B. Pa rmi !es 
heterosexuels . le nombre de pa rtenaires recen ts (c.-a-d. au cou rs des 4 a 6 mois precedents) 
et permanents. ainsi que !es an tecedents d'a u tres MTS (syphilis. par exemple). semblent 
presenter un lien signifi ca tif avec !'augmen tation des risques cl'infecUon par le virus de 
l'hepatite B (HBV) . Aux Etats-Unis. tou t a ussi preoccupant es t le nombre granclissan t de cas 
notes pa rrni !es toxicomanes par voie parenterale et clans certains groupes minori taires - Noirs . 
Hispaniques et Asiatiqu es. notamment. Les campagnes de vaccin a tion anti-hepa tite B visant 
lcs groupes a hau t risque n'ont pas clonne !es res u ltats escomptes. 30 % au mains des adultes 
americains infectes ne presen ta n t pas de facteu r de risque iden tifiable. La s t ra tegie id"'ale 
d 'imrnunisation consis te a integrer le vaccin anti -hepatite B aux programmes de vaccinations 
de routine destines aux enfan ts. 
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WORLDWIDE, CHRONIC HEPATITIS H VIRUS INFEC· 

lion is a major cause of chronic hepatitis, 
ci rrhosis and p rimary hepatocellular carcinoma 
( 1 ). In countries with low rates of infection. trans
mission during infancy a nd childhood is u ncom
mon and the majority of cases occu r in young 
adu lts as a result of behavioral. lifestyle or occu
pational exposures . In the Uni ted States, reported 
rates of hepatitis B have increased more than 60% 
during the past decade. 

As with most diseases . viral hepatitis is signifi
can tly u nderreported . Estim ates of the annual 
number of hepatitis B virus infections . adjusted 
for disease u nderreporting and asymptomatic in 
fections. indicate that from 1979 to 1989. 200,000 
to 300,000 cases of hepatitis B virus infection 
occurred annually (2). Sexual activity, both homo
sexual and heterosexual. is the most commonly 
reported risk fac tor fo r hepatitis B virus infection. 
Since 1985, however, the number of cases of hep
atitis B in homosexual men has declined by 62%; 
in contrast, the number of cases of hepatitis B due 
to heterosexual activity has increased by 38% (3). 
Heterosexual activity now accounts fo r 26% of 
cases (Figure 1) and has replaced h omosexual 
activity in importan ce as a r isk factor for 
h epatitis B. 

SHIFT IN HOMOSEXUAL TO HETEROSEXUAL 
TRANSMISSION 

Historically. homosexual men h ave been one of 
the highest risk groups fo r h epatitis B virus infec
tion a nd were responsible for 20% of cases of 
hepatitis B from 1980 to 1985 (3). Infection in this 
risk group has been associated with receptive anal 
intercourse, multiple sexual partners . and n um
ber of years of sexual activity s uch that a fter five 
years of sexual activity 70% of m en were infec ted 
(4). The number and proportion of cases of h epa
titis B attributable to homosexual activity have 
declin ed dram atically in recent years (3). This 
cha nge in the epidemiology of hepatitis B virus 
infection among homosexual men is probably due 
to changes in h igh risk sexual behaviour to lessen 
the risk of human immunod eficiency virus (HIV) 
infection: few individuals in this risk group have 
received hepatitis B vaccine because of a lack of 
programs. 

Unfortunately. the number of cases of hepati tis 
B attrib u table to heterosexual activity has in
creased since 1985. Some of the same factors 
associated with an increased risk of hepatitis B 
virus infection in homosexual men, fe . multiple 
partners. n umber of years of sexual activity. and 
history of other sexually transmitted diseases. 
h ave been found to be associated with an in-

14A 

creased risk of hepatitis B virus infection in het
erosexual men and women. 

NUMBER OF SEXUAL PARTNERS 
Two stu dies have found an ass ocia tion between 

hepatitis B virus infection and the number of 
recent sexual partners . One of these found that 
heterosexual women attending a clinic for sexu
ally transmitted diseases (STDs) who had a his
tory of three or more partners in the preceding six 
month period were more likely to have evidence of 
hepatitis B virus infection (1 8%) than women with 
fewer than th ree partners (1 %) (5). No such asso
ciation was fou nd for heterosexual men . and other 
risk fac tors associated with hepatitis B virus in
fection were not docu mented. 

For wh ite men and women attending a n STD 
clinic in the United States who had no history of 
other risk factors for hepa titis B. increasing num
bers of recent (ie. ·within the preceding four 
months) partners were associated with a fou rfold 
risk of hepati tis B virus infection (6). In this sam e 
study. a grou p of white s tudents attending a large 
coeducational university and accessed during a 
school-wide blood donor clinic had a n overall 
prevalence of hepatitis B virus infection of only 
2%. Students with three or more partners in the 
preceding four months , however, had a prevalence 
of 14%, 11-fold higher than studen ts with fewer 
than three partners. Among persons with acute 
hepatitis B and n o other comm only recognized 
exposures. two case con trol stu dies have demon
strated that having recent multiple heterosexual 
partners is s ignificanlly associated with acquiring 
acute disease (7 , unpublished data). 

The number of lifetime sexual partners has also 
been associated with hepatitis B virus in fection . 
Stu dies con ducted in heterosexual men and 
women atten ding STD clin ics have fou nd a direct 
relationship between increasing number of life-
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Figure 1) Riskjactors associat ed with reported cases qf 
hepatitis B. United Sta tes . 1989. '1ncludes sexual con
la.ct w ith acute cases. carriers ancl multiple partners . 
(Source: Cen ters f or D isease Control sen/ind counties) 
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time partners a nd increasing risk of hepatitis B 
virus infection. reaching 20% to 30% in those with 
the greatest number of partners (6 ,8). Number of 
lifetime partners has a lso been associated with an 
increased risk of hepatitis B virus infection among 
university students who had no other risk factors 
for hepatitis B (6). In this group, the prevalence of 
hepatitis B virus infection was 7% in students 
with 10 or more lifetime partners compared with 
2cvo in those with fewer than 10 partners . These 
studies a lso found an association between hepa
titis B virus infection and h istory of other STDs. 

The results of two population-based studies 
conducted in the United States are of particular 
interes t in assessing the role of sexual activity in 
the transmission of hepati tis B virus between 
heterosexuals . One of these was a seroepidemi
ological s urvey of a random sample of households 
in Belle Glade, Florida, which provided the oppor
tunity to evaluate risk factors for hepatitis B virus 
in a racially mixed community (9). The overall 
prevalence of hepa titis B virus infection was 26%, 
higher than the 5% reported in the United States 
general population. As few persons were found to 
have other risk factors for hepatitis B virus infec
tion such as h omosexual activity and parenteral 
drug use, these factors were exclu ded from the 
analysis . Risk factors fou nd to be associated with 
hepatitis B vin1s infection among the adults in 
this community were a pos itive test for syphilis 
and two or more lifetime sexual partners, each of 
which was associated with a two- to threefold 
increased risk in both men and women . The sec
ond study reported results from a serological sur
vey of a probability sample of the United States 
population (National Health and Nutritjon Exam
ina tion Survey II) conducted between 1976 and 
1980 (10) . The prevalence of hepatitis B virus 
in fection among blacks was almost five times 
higher than among whites (1 4% versus 3%), and 
both black race and seropositivity for syphilis were 
fou nd to be independently associated with hepati
tis B virus seropositivity. Data on number of sex
ual partners were not obtained. 

PARENTERAL DRUG USE 
Of equal concern is the increasing number of 

cases of hepatitis B associated with parenteral 
drug use. Similar increases have been observed in 
cases of hepa titis A and non-A,non- B hepatitis . 
suggesting that hepatitis associated with paren
teral drug use is a widespread problem ( 11.12). In 
addition . outbreaks of delta hepatitis . an infection 
which significantly increases the severity of both 
acu te and chronic hepatitis B. have been largely 
associated with parenteral drug users in the 
United States (1 3). 
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Adults in general and groups such as par
enteral drug users in particular have been ex
tremely difficu lt to reach for delivery of vaccine . 
One such program designed to provide hepatitis B 
vaccine free of charge to susceptible drug users 
and their sexual partners ( 14) found that of the 
d rug users screened at a variety of community 
access sites . 54% had been injecting drugs for at 
least five years. Of the long term drug users, 95% 
had evidence of previous hepatitis B virus infec
tion and overall only 24% of the drug users who 
were accessed during the program were suscepti
ble to hepatitis B virus infection and therefore 
candidates for vaccination. Factors associated 
with susceptibility included young age (less than 
25 years old) , fewer than two years of drug use. 
infrequent drug use (less than once a month), and 
no history of incarceration. In addition. only 39% 
of those susceptible received at least two doses of 
vaccine over a six month period of intensive follow
up. In contrast, sexual partners of drug users 
were less likely to have serological evidence of 
infection (79% were susceptible) and were more 
likely to receive at least two doses of vaccine (54%) . 

OTHER FACTORS 
An important feature of the epidemiology of 

hepatitis B in the United States is that at least 
30% of patients cannot be associated with an 
identifiable risk factor, thus placing them out of 
reach of the current immunization strategy that 
targets only high risk groups. These patients tend 
to belong to minority populations and have char
acteristics associated with a low socioeconomic 
level (3,7). In the Uni ted States. minority popula 
tions are disproportionately affected by vira l hep
atitis . Rates of acute hepatitis Bare approximately 
two times higher in blacks, Hispanics and other 
racial / ethnic groups. compared with whites (3). 
Among some of these minority groups . the inci
dence of reported cases has increased 60% Lo 
100% over the past few years. The prevalence of 
chronic hepatitis B virus infection is five to 30 
times higher in blacks and Asians compared with 
whites . Furthermore, rates of primary liver cancer 
in blacks and Asians are . respectively. 1.5 and 4 .2 
times the rate for whites. 

Ninety per cent of the cases of hepatitis B re
ported in the United States are in adu lts , whereas 
9% are in adolescents aged 11 to 19 years. Most 
health care providers probably overlook this age 
group when considering persons at risk of infec
tion . Of the cases of hepatitis B in adolescents 
with a known source of infection . 50% can be 
attribu ted to sexual or other person-to-person 
contact and 4 7% to parenteral drug use. Sexual 
t ransmission or person-to-person contact ac-
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counts for an a lmost equal number of infections 
among adolescent males and fema les. In adults, 
however, this risk factor accounts for almost twice 
as many infections in females as in males. Al
though parenteral drug use and male homosexual 
activity account for approximately the same pro
portion of infections in adolescents as in adults, 
60% of adolescents have no known source of in
fection compared with 30% of adu lts . 

The importance of sexual transmission of hepa
titis B virus among adolescents is further sug
gested by the findings of a serological survey of a 
population-based sample of whites and blacks in 
the United Stales conducted from 1976 to 1980 
(1 0) . The prevalence of hepatitis B virus infection 
began to increase by age 12 years among blacks 
and by age 15 years among whites , with blacks 
having a prevalence three to six times higher than 
whites in the same age range . The risk of infection 
was associated with a positive serological test for 
syphilis. 

PREVENTION OF HEPATITIS B 
Prevention of hepatitis B is easily accomplished 

through the administration of hepatitis B vaccine 
before exposure to infection. Hepatitis B vaccine, 
however, has not been widely used for Lhe preven
tion of sexually transmitted hepatitis B virus in
fection . despite longstanding recomm endations 
for immunization of homosexually active men, 
persons with multiple sexual partners, or those 
with multiple episodes of STDs (2). Among many 
reasons for the lack of hepatitis B vaccine use, the 
most important appears to be a lack of knowledge 
on the part of patients and health care providers 
that hepatitis B is an STD and can be acquired by 
heterosexual activity. A study done in 1985 to 
determine the knowledge and practices of physi
cians in the prevention of hepatitis B showed that 
45% knew that homosexu al activity was a risk 
factor for hepatitis B virus infection or that sexual 
contacts of patients with hepatitis B were at risk 
of infection. whereas only 10% were aware that 
heterosexual activity with multiple partners was a 
risk factor (unpublished data). 

Most members of high risk populations are not 
aware of their risk or do not become aware until 
they are infected. making control of the disease 
v ry difficult. In addition . approximately 30% of 
patients with hepatitis B have no identifiable 
source of infection. making them unable to re
spond to strategies that target only high risk 
groups . The only group in which Lhere has been a 
significant change in disease rates as a result of 
immunization comprises persons at risk through 
occupational exposure (3). The risk of occupation
ally acquired hepatitis B virus infection has been 
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well recognized and associated with exposure to 
blood or potentially infectious body fluids that are 
contaminated with blood (15. 16). Although the 
majority of persons receiving hepatitis B vaccine 
in the United States are at risk of infection 
through occupational exposu re. this group ac
counted fo r no more than 5% of cases even before 
the vaccine was introduced . 

Since the curren t immunization strategy (ie. 
ta rgeting high risk grou ps) has failed to have a 
significant impact on disease incidence. a re-eva l
uation of this approach is u nderway in the United 
States. The feasibil ity of immunizing a significant 
proportion of persons with multiple heterosexual 
partners or parenteral drug users before Lhese 
populations become infected with hepati tis B 
virus must be questioned . The ideal immunization 
strategy to accomplish such a goal involves im
mun ization of infants and adolescents. This strat
egy would lead to disease prevent ion by providing 
immunity from infection before persons engage in 
risk behaviour and could preclude infections in 
persons who have no known risk factors . The 
Immunization Practices Advisory Committee of 
the United States Public Health Service has re-, 
cently voted to recommend the integration of hep
atitis B vaccine into the routine childhood 
immunization schedule. When the resources to 
implement such a program become available, the 
control of hepatitis B virus infection ,viii become a 
reality. 
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