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Immunisation against hepatitis B

Attempts to develop vaccines against hepatitis B virus go
back to the studies of Krugman et al at Willowbrook school,1
which showed that active immunisation was possible. When
diluted and inactivated by heating, serum known to transmit
what would now be called hepatitis B produced immunity in
children not previously exposed. Since hepatitis B virus has
not been grown in tissue culture subsequent attempts to
produce specific vaccines have used the novel technique of
purifying hepatitis B surface antigen (HBsAg) from the blood
of chronic carriers. Others have isolated polypeptide com-
ponents of HBsAg to produce vaccines that are free of con-
taminating human protein and thus theoretically safer.2

Szmuness et a13 have recently reported the results of a large
controlled trial of a vaccine prepared by the purification of
formalin-inactivated 20-nm particles of HBsAg from the
plasma of chronic carriers. They studied young homosexual
men in New York, a group with a high incidence of hepatitis B
and an estimated annual incidence of infection with hepatitis B
virus of 19.2%, as assessed by serological studies. A total of
1083 men were randomly allocated to vaccine and placebo
groups and studied for eight to 18 months. The vaccine
proved effective over this period: there was a 92.3% reduction
in the incidence of acute hepatitis among the vaccine recipients
compared with the placebo recipients, and there were no
serious side effects.

In Britain this vaccine against hepatitis B virus would have
the greatest potential benefit in those groups who by their
occupation, behaviour, or medical treatment have a high risk
of exposure: medical and nursing staff, especially in renal,
liver, and oncology units; dentists; staff of clinical laboratories
and other workers coming into contact with patients' blood;
drug addicts and male homosexuals; patients who require
infusion of large quantities of blood or blood products, such
as those with haemophilia, aplastic anaemia, and leukaemia;
patients having dialysis for chronic renal failure; and the
recipients of renal transplants.
How far is the vaccine likely to protect these groups against

infection with hepatitis B virus ? The New York group argues
that the findings of its trial should be generally applicable,
but the exact mechanism of transmission of hepatitis B virus
between homosexual men is not known. Most probably
hepatitis B virus in semen is inoculated into the partner
through minor mucosal lesions-HBsAg is known to be
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present in semen at low concentration. When hepatitis B is
spread by other mechanisms, however, the inoculum of virus
may be larger. The size of the inoculum can influence the
outcome-for example, HBsAg-positive blood which lacks the
hepatitis e antigen (HBeAg) and is of low infectivity will not
usually cause hepatitis after a "needlestick" injury but may
do so if a unit of blood is transfused. In the Szmuness trial3
individuals who developed antibody to hepatitis B surface
antigen (anti-HBs) were protected against homosexually
acquired hepatitis B even though they lacked antibody to the
e antigen (anti-HBe) or the core antigen (anti-HBc). The
possession of anti-HBs without anti-HBe or anti-HBc may
not necessarily prevent the transmission of hepatitis B by
non-homosexual means, especially parenteral inoculation of
blood of high infectivity. Also, as Szmuness et a13 state,
patients whose immune responses are impaired by disease or
immunosuppressive drugs will have a reduced response to the
vaccine, and further trials will be needed in these groups-
for example, in renal units. An uncontrolled trial of a hepatitis
B virus vaccine in renal units in France has already shown that
in such patients the antibody response is delayed and
there is a twofold to threefold lower anti-HBs titre than in
the staff of renal units.4

In Britain the HBsAg carrier rate is low (about 0.2%), but
in large areas of Africa and Asia it is over 10% and the total
number of HBsAg carriers in the world has been estimated at
over 200 million.5 Those countries with a high HBsAg carrier
rate also have a high incidence of HBsAg-positive chronic
liver disease and hepatocellular carcinoma. Almost certainly
the hepatitis B virus is concerned in the aetiology of these
tumours, since parts of the viral genome are incorporated in
the tumour cell DNA. Hepatocellular carcinoma is one of the
most common tumours in countries with a high HBsAg
carrier rate, such as China,6 and is probably one of the most
common tumours affecting mankind. Immunisation against
hepatitis B virus would therefore have the greatest potential
benefit in countries with a high HBsAg carrier rate and might
reduce not only the incidence of acute hepatitis and chronic
active hepatitis but also the incidence of hepatocellular
carcinoma. Nevertheless, the report of Szmuness et a13 does
not necessarily imply that the vaccine would be equally
effective in all racial groups. Indeed, in East Asia, where the
HBsAg carrier rate is high, there is also a high ratio ofHBsAg-
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positive to anti-HBs-positive individuals, suggesting that the
high prevalence of HBsAg is not just because of an increased
likelihood of infection but also reflects a reduced ability to
clear the virus after infection. Since healthy European carriers
of HBsAg lack not only anti-HBs but also cellular immune
responses to HBsAg (as assessed in vitro by leucocyte migration
tests7 and lymphocyte cytotoxicity tests8 9) one possibility is
that they may have become HBsAg carriers through a specific
defect in their immunological response to hepatitis B virus
infection. If the HBsAg carrier rate in East Asia is high partly
because a similar defect is common in the population the
immunological response to a hepatitis B virus vaccine might
also be impaired, and the vaccine may thus produce a lower
degree of protection in the very countries where it is needed
most.
A further important feature of the pattern of infection with

hepatitis B virus in areas of high HBsAg prevalence is that
infection occurs primarily by vertical transmission from
mother to infant and in young children rather than in young
adults, as seen in Britain and the United -States. We must
await the results of trials now in progress to discover whether
the vaccine is as effective in young Asian children as in young
American men. Active immunisation with a vaccine is unlikely
to be of use in the newborn, however, and vertical transmission
of hepatitis B virus infection has proved difficult to interrupt
by passive immunisation with hepatitis B immunoglobulin.10
Recent trials in Japan1i where hepatitis B immunoglobulin
was given very early after delivery have been more successful.
A reduction in the HBsAg carrier rate in these populations
may require a combined approach of passive immunisation to
prevent vertical transmission of hepatitis B virus and active
immunisation later to prevent transmission of hepatitis B
virus in childhood.
An interesting aspect of the Szmuness trial3 was that the

actively immunised group had a lower incidence of hepatitis B
even in the first 75 days after the first injection of vaccine.
This suggests that active immunisation gives some protection
against hepatitis even when given after infection with the
virus and during its incubation period. Active immunisation
might thus prove more successful than passive immunisation
in preventing hepatitis in the spouses of patients with
hepatitis B, since they are usually exposed to the virus before
their partner develops jaundice. Immunisation might be
equally useful after "needlestick" injuries to medical staff.
The present recommendation is that an individual who is
accidentally inoculated with HBsAg-positive blood should be
given an injection of hepatitis B immunoglobulin as soon as
possible and at any rate within 48 hours, a further injection
being given at 28 days.
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Spectacle problems
The high cost of glasses has now become a cause for growing
public complaint. Private spectacles now usually cost anything
from about £40 to well over £100 a pair; and, though NHS
spectacles now range between £17 and £25, over half of all
spectacles sold are, in fact, private (a tribute to the salesman-
ship of the vendor and the foibles of the public). In most other
countries a pair of spectacles costs between £5 and £15; in
some, such as Taiwan, they may cost as little as £1 for the
standard range ofreading glasses, which is all that most wearers
want. Why is Britain so out of step ?

Spectacles were free at the start of the NHS, and "private"
glasses were seen as a luxury for those who could afford them.
In 1958 the Opticians Act established the General Optical
Council with the aim of regulating the work of opticians
to establish their professional status-in the assumption that
there would be progressive separation of their prescribing and
shopkeeping roles-and to make it illegal for spectacles to be
sold by anyone except an optician or eye doctor. Ever since
that date the pattern of optical practice, thus crystallised, has
provoked much criticism, with recurrent exposures in the
popular press, leading to two Price Commission reports (in
1976 and 1978), which strongly-but vainly-recommended
major changes. These protests culminated last January in a
Parliamentary motion by Lord Rugby, seeking to repeal the
monopoly, in which he received almost unanimous support;
and in recent months a spate of articles in the press, discussion
on radio and both television channels, cartoons in the Guardian
and Private Eye, and a forthright statement by the Health
Minister, Dr Vaughan, have all argued that radical changes are
long overdue. Only the complexity of the problem and the
diversity of conflicting interests have allowed the present state
of affairs to continue.
While the main complaint is of excessive pricing, a subsidiary

cause for concern is excessive prescribing. Opticians say that
they must charge high prices in order to subsidise the sale of
NHS glasses, out of which they cannot make a living. They
also say, with justice, that wholesale prices are too high; and,
with more justice, that they are no longer their own masters,
since most are now strictly controlled by a few multinational
public conglomerates, concerned with their profits and not
with customers' welfare.
The monopoly on the sale of glasses, with the insistence on

an optician's sight test, causes great inconvenience to ordinary
people when their glasses are broken or lost and they need a
quick replacement. By excluding competition this monopoly is
a major factor in the high prices now charged, especially when
abetted by the ban, just removed, on displaying the price of
individual frames in the shop window. The justification offered
by opticians for their closed shop is that before every purchase
they can check that there is no damaging eye disease. No other
country has thought such legislation worth while. In practical
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