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Diseases of the alimentary system

Significance of persistent HBs antigenaemia
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It is well established that the presence of hepatitis B surface
antigen (HBsAg) in blood indicates infection with the hepatitis
B virus. HBsAg constitutes the surface of the 42-nm Dane
particle, which may well be the complete virus, and is also the
antigen of the 20-nm spherical and tubular forms that exist,
probably as a result of overproduction of this surface component.
HBsAg may be detected during the incubation period of acute
hepatitis type B, and in cases that follow the usual course to
complete recovery it has invariably disappeared three months
after the onset of the illness. Subsequently the corresponding
antibody (HBsAb) may be detected, which persists for months
or even years. The core of the Dane particle contains a second
antigen, hepatitis B core antigen (HBcAg), which has also been
found in the nuclei of infected hepatocytes. Free HBcAg has not
been detected in blood but its antibody (HBcAb) appears during
or just before the onset of acute hepatitis type B and probably
persists indefinitely.

Who are HBsAg-positive?

HBsAg, however, does persist in the serum in certain condi-
tions. A few patients, for example, may remain HBsAg-positive
after acute hepatitis type B. This occurred in 11 out of 253 such
patients (4-30") in Copenhagen, and all showed evidence of
chronic liver disease.' In haemodialysis and renal transplantation
units infection with hepatitis B virus is often followed by
persistent HBs antigenaemia. This may result from an impaired
immune response to hepatitis B viral antigens through either the
toxic effect of renal failure in the dialysis patients or treatment
with immunosuppressives in those patients who have had
transplants. This persistent HBs antigenaemia is often although
not invariably associated with the development of a chronic
hepatitis.
Some patients with evidence of chronic liver disease, with or

without a history of hepatitis, will be HBsAg-positive. The
proportion will depend on the population studied. Thus with
the use of a sensitive radioimmunoassay technique only 13%
of a series of British-born patients with chronic active hepatitis
were shown to be HBsAg-positive, whereas among a similar
group of patients originating from either the Mediterranean area

or the Middle East the proportion was 60%.2

Finally, HBsAg may be present persistently in asymptomatic
people without a history of hepatitis or signs of chronic liver
disease. Such people are usually referred to as "carriers."
Carriers are common in institutions for the mentally handi-
capped, particularly among adults committed since childhood,
but they also exist in the normal population. For instance, the
prevalence of HBsAg among blood donors in Britain is about
1/1000. Higher rates (up to 1 %) have been recorded in commer-
cial blood donors in the USA, reflecting the high proportion
of drug addicts and the low socioeconomic status of such donor
populations, while rates of up to 600 have been recorded in parts
of Africa.

HBsAg-positive chronic liver disease

Detailed investigations of HBsAg-positive blood donors have
shown evidence of liver disease in some, particularly when
many drug addicts have been included among the donors
investigated. In a study in north-west England,3 40 out of 110
HBsAg-positive blood donors (36%), none of whom were

parenteral drug users, showed abnormalities of liver function,
particularly raised aminotransferase levels. In only six instances,
however, did liver biopsy show a serious condition such as

chronic aggressive hepatitis or cirrhosis, although further follow-
up showed progression from persistent hepatitis to chronic
aggressive hepatitis in two more. With a longer period of
follow-up further evidence of progression may be found, but it is
worth noting that the "healthy" carrier differs from the patient
with HBsAg-positive chronic liver disease in several respects.

Firstly, there are notable differences in the distribution of
both HBsAg and HBcAg in the liver. Intranuclear HBcAg may
be found in many hepatocytes from patients with chronic liver
disease but in few if any hepatocytes from healthy carriers.
HBsAg, which is found in the cytoplasm, is present in less than
500 of hepatocytes in chronic liver disease and is scattered in
random fashion throughout each lobule. In healthy carriers up
to half the cells may contain HBsAg, which tends to occur in
clumps or large sheets of affected hepatocytes. This accords with
our understanding of the basic immunological defect in those
carriers in whom no cellular immunity to HBsAg is detectable.
This failure of immunity presumably allows the virus to exist
in harmless symbiosis with its host and direct cell-to-cell spread
of virus may consequently occur. In HBsAg-positive chronic
active hepatitis, on the other hand, cellular immunity to HBsAg
is present. Infected hepatocytes with viral determinants on their
surface are consequently destroyed, which accounts for the
finding of comparatively few HBsAg-containing cells. Indeed,
in one study on eight patients with this condition, HBsAg was

never found on the liver cell surface but only in the cytoplasm,
where it is presumably immune from attack. Similarly, the many
infected cells that contain core antigen in their nuclei, but which
have not yet synthesised the coat protein, cannot be destroyed.
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The absence of core particles from the nuclei of hepatocytes
from healthy carriers is mirrored by an absence of Dane particles
from the serum when examined with the electron microscope.
Conversely, Dane particles are usually present in the serum of
patients with HBsAg-positive chronic liver disease.

e Antigen-another antigen-antibody system in HBsAg-
positive sera, but serologically distinct from HBsAg, was
described in 19724 and designated "e." This e antigen-antibody
system has provided another difference between the healthy
carrier and the patient with HBsAg-positive chronic liver
disease. e Antigen is not found in healthy carriers but is often
present in patients with chronic liver disease, particularly those
with chronic aggressive hepatitis. Some correlation between the
detection of e antigen and the presence of Dane particles also
exists. e Antigen may be associated with DNA polymerase,
which is detectable in sera containing Dane particles.

Dangers from HBsAg carriers

From a public health point of view, the potential infectivity
of the healthy carrier is of great importance. The HBsAg carrier
has been described as "the leper of the 20th century," which,
since his detection usually results from an act of altruism-
namely, donating blood-is a cruel irony. Is this description
justified? Clearly HBsAg-positive blood cannot be accepted for
transfusion, but should further restrictions be placed on the
activities of a carrier ? It is certainly advisable to exclude such
people from working in haemodialysis and renal transplantation
units. Both patients and staff in these units should be tested
regularly for HBsAg and those found to be positive treated in
isolation. The institution of such a policy in Britain has led to
the virtual elimination of type B hepatitis from these units. In
other parts of the world the infection in renal units continues to
be rife.

Nevertheless, despite the accumulating evidence for the
non-parenteral transmission of hepatitis B virus as a major mode
of spread, the possibility that healthy carriers may transmit
infection remains debatable. Serological studies of the families
and household contacts of patients with HBsAg positive chronic
liver disease have indicated that transmission of infection often
occurs through intimate domestic and sexual contact. By con-
trast, in the families and household contacts of healthy carriers
evidence of exposure to hepatitis B virus is rarely found. In a
retrospective investigation in Sweden only two out of 16 long-
term HBsAg carriers were implicated in cases of transfusion
hepatitis, although all of them had previously donated much
blood before their HBsAg state was discovered.5 Furthermore,
at the time of the investigation transfusion hepatitis was usually
associated with the ay subtype of HBsAg, whereas most of the
long-term carriers were of subtype ad, which was the pre-
dominant subtype of HBsAg associated with type B hepatitis
in Sweden 20 years previously. Similarly, although transmission
of hepatitis B from an HBsAg-positive mother to her newborn
infant is a recognised hazard, it is much more likely to occur
to the infant of a woman contracting type B hepatitis in the last
trimester than to the child of a healthy carrier. In the Far East,
where HBsAg is much more prevalent, transmission from asymp-
tomatic carrier mothers to their infants is not uncommon, but
when it does occur e antigen has been detected in the maternal
serum, suggesting that these women are not truly healthy
carriers.
There is little evidence that persistent HBsAg carriers con-

cerned in medical care transmit hepatitis B. Alter et a!6 followed
up 171 patients who were contacts of three healthy HBsAg
carriers-two doctors and one nurse-for six to nine moiIths.
None of these patients developed type B hepatitis. A recent
survey of dental surgeons at King's College Hospital, prompted
by reports that the prevalence of HBsAg carriage in dentists was
higher than in the general population, showed no evidence of
transmission of hepatitis from an HBsAg-positive dentist to his
patients. Although one such case has been reported, the dentist

concerned was suffering from chronic liver disease. Thus apart
from the special circumstances of renal dialysis units and blood
transfusion laboratories, where the risk of hepatitis is great,
there appears to be no justification for restricting the activities
of a healthy HBsAg-positive health care worker unless he has
been definitely implicated in an outbreak of hepatitis.
The detailed investigation of the apparently healthy carrier is

important in two respects. Primarily it will permit the identifica-
tion of occult chronic liver disease, which may require future
treatment, at an early stage. Secondly, in most instances where
no such abnormality is found, these people may be reassured
that they are neither harbouring a serious illness nor a great
danger to the health of others.

Hepatitis B vaccine

Finally, mention should be made of efforts to produce a
hepatitis B vaccine. Since HBsAb is a protective antibody,
vaccines containing HBsAg in a non-infectious form may prove
valuable. Maupas et al have reported the results of a vaccination
programme using a vaccine prepared from the sera of patients
with persistent HBs antigenaemia that were free of Dane
particles and negative for e antigen.' As an added precaution
the vaccine was inactivated with 0 10% formalin. In 35 out of 46
people vaccinated an antibody response was induced. No
adverse reactions occurred. Although these results are encourag-
ing, their preliminary nature must be emphasised. In particular,
the difficulty of ensuring complete inactivation of the virus and
the possibility that host components may be present in the
vaccine inducing harmful immunological reactions have been
pointed out. Nevertheless, the way is clear for further work in
this important area and, far from being a pariah, the healthy
HBsAg carrier, through being the source of a hepatitis B vaccine,
may help to eradicate one of the most serious infectious diseases
remaining in the world.
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What treatment is advised for a 34-year-old woman with marked pre-
menstrual tension in whom the following has been serially tried without
success: (a) fluphenazine and bendroflunethiazide, (b) frusemide, and
(c) norethisterone daily for the last 10 days of the cycle ?

The psychological, physiological, and endocrine basis of premenstrual
tension is far from clear. If there is no pelvic abnormality the psycho-
social history needs exploration and appropriate advice should be
given. Fluid retention varies from patient to patient, and in some
seems of little importance. The place of sex steroids in aetiology also
varies. Progestogens have been the most popular treatment, not always
with success, as in this case. Some authorities have suggested that
either ethisterone or dydrogesterone may be more helpful than
norethisterone. A combined oral contraceptive pill is worth a try.
Possibly the fluctuation in the output of hormones is responsible for
triggering the symptoms. The pill prevents these changes through the
cycle and may allay worries about becoming pregnant. Less likely
to be helpful than counselling and hormones are non-specific treat-
ments such as alterations in diet, vitamins, and various tranquillisers,
all of which have at some time been recommended, but probably
because nothing else could be thought of.
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