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Control of Influenza Vaccine, with Special Reference to Experience
in the United Kingdom
by F. T. PERKINS a

The methods of production of influenza vaccine
have changed little in the past few years. The dis-
covery of Rous inhibitory factor (RIF) viruses in
eggs did not affect vaccine production since the
procedures of inactivation of the virus have been
showvn to kill RIF viruses. There are no data on
the effect of having RIF virus nucleic acids in the
vaccine but one is reminded of our ignorance in
this respect from time to time. If the price and
availability of RIF-free eggs were equal to those of
RIF-contaminated eggs then there would certainly
be a greater effort to change to the use of RIF-free
eggs.

Bacterial contamination of eggs is also a problem.
A requirement that pooled allantoic fluids shall be
held and not used unless shown to be bacteriologically
sterile is unrealistic. A 1% contamination rate is a
common finding and thus it is necessary to pool the
allantoic fluids directly into a bactericidal fluid.
In this way any bacteria will be held in check during
the period of the sterility test.

It is known that influenza viruses will grow in cell
cultures some of which are suitable for development
into a diploid cell population. I feel sure that there is
much to be gained by developing vaccines produced in
this way. High yields of uncontaminated virus can
be obtained and the only problem requiring attention
is the rapid adaptation of the virus strain to the cell
substrate.

Perhaps the greatest gap in our knowledge is the
mechanism of immunity. Recent work points to
2 new developments: l(a) IgA present in the naso-
pharyngeal area may be as important to immunity
as circulating IgG. Indeed both may be synergistic
and if this is the case then vaccines given parenterally
must be capable of inducing the production of nasal
IgA or they must be given by a different route which
does induce the production of IgA. (b) Antineur-
aminidase may play an important role in the preven-
tion of spread of influenza and further studies of
the ability of vaccines to produce antineuraminidase
are needed.

a Head, Division of Immunological Products Control,
National Institute for Medical Research (Hampstead Labora-
tories), London, England.

Although it has been shown that, following
natural infection, the haemagglutination-inhibiting
(HI) antibody is an index of immunity against
reinfection, the comparable data showing this to be
the case following immunization are scanty. Never-
theless the assays of potency of vaccine either
measure the haemagglutinin (HA) content directly
or measure the HI antibody produced in mice to a
given dose of vaccine. The third test, in which mice
are challenged, is too dependent upon the virulence
of the adapted challenge strains to have much
meaning for the measurement of potency of vaccines
in man.
We continue to measure the HA content or HI

production of vaccines both in the hope and in the
belief that this antibody protects against the disease.
The quantity of HA in the vaccines is calculated
from dose-response curves in man, from which it is
known that in order to increase the antibody
response significantly more than is achieved by
routine vaccine then unrealistic quantities of antigen
must be placed in the vaccine unless an efficient
adjuvant is used. These studies were based on
circulating IgG levels and nothing is known of the
nasal IgA levels.

In the United Kingdom the British reference
vaccine has been assayed in terms of the International
Reference Preparation of Influenza Virus Haemag-
glutinin (Type A) and a concentration of potency
of vaccine to be applied in the future has been chosen.
The aim will be to produce vaccines having 600 IU
per human dose and a protein nitrogen requirement
of not more than 1 ,ug per 12 IU. This protein
requirement is not very stringent but it is set at a
low value to provide for emergencies when a poor-
yielding strain may be required quickly. All manufac-
turers are currently marketing vaccine with much
lower protein nitrogen values than this.

Before a more meaningful requirement concerning
potency of vaccine is made, more data are needed,
particularly fromman challenged after immunization.
These could be obtained and, when coupled with
measurements of concentration of IgA and IgG,
would give important leads towards more effective
vaccines.
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The modern trend of splitting the influenza virus in
order to decrease reactions also needs further
evaluation. Although the batches of vaccine tested
in the United Kingdom were free from pyrogens
when tested in laboratory animals, they caused as
many reactions as the whole-virus vaccine when
given to man.

These comments obviously refer to inactivated
vaccines. The control of living virus vaccines will
bring with it special problems, particularly concern-
ing the cell substrate and tests for freedom from
extraneous viruses. So far, there are no require-
ments relevant to these aspects in the United
Kingdom.

Vaccination against Hong Kong Influenza in Japan
by HIDEo FUKUMI a

Since 1963 mass vaccination against influenza has
been carried out in Japan by the imunization, first,
of all children in kindergartens and primary and
secondary schools (vaccinations conducted through
the government public health administration) and,
secondly, of workers in factories, offices and certain
other places where people are subject to crowded con-
ditions of work (mass vaccinations recommended
by the public health authorities but at the expense
of those vaccinated).

In accordance with this policy, influenza vaccine
is commercially produced, under control of assays
by the National Institute of Health, in sufficient
quantity to vaccinate approximately 24 million
people annually, whether an influenza epidemic is
anticipated or not. Until 1968, the vaccine was
composed of types A and B, 150 CCA units per ml
for each type, or a total of 300 CCA units per ml,
the decision as to the particular strains to be
employed for vaccine production being taken by the
National Institute of Health. The amounts of vac-
cine inoculated are 0.5 ml twice for adults and 0.3 ml
in a single injection for schoolchildren.
On 12 August 1969 Hong Kong influenza virus

was found to be distinct in antigenic structure from
earlier A2 strains, and the previously used vaccine
containing A2 virus was not expected to be effective
in preventing the spread of Hong Kong influenza
should it reach Japan. The A2/Aichi/2/68 strain,
which was isolated in Japan from a member of the
crew of an Israeli cargo vessel recently arrived from
Hong Kong, was therefore promptly distributed for
vaccine production to the 7 manufacturers in Japan.

a Chief, Department of Bacteriology, National Institute
of Health, Tokyo, Japan.

The goal was to produce sufficient Hong Kong
vaccine to immunize 24 million people, starting with
the priority groups outlined above and using any
remaining vaccine for the general population. Mass
vaccination against influenza is usually carried out
in Japan from the end of October to mid-November;
however, in view of the possibility of an epidemic of
Hong Kong influenza, although it was difficult to
anticipate when one might break out, efforts were
made to hasten production of the appropriate vac-
cine so that, if it could be made available during
October, it could at least be used for the school-
children in the areas where the epidemic might be
expected on epidemiological grounds to begin.

Meetings were held to discuss all aspects of the
vaccination campaign against Hong Kong influenza
and it was decided among other things that (1) the
vaccine to be produced should be composed of 200
CCA units of A2/Aichi/2/68 per ml and 100 CCA
units of type B virus per ml; and (2) vaccine sufficient
to immunize about 12 million persons should be pro-
duced by the end of October at the latest. At the
same time, the committee concerned with the devel-
opment of influenza vaccine in Japan produced a
monovalent Hong Kong virus vaccine containing
300 CCA units of inactivated virus per ml for use
in experimental field trials.
The epidemic did break out at the beginning of

October, but its progress was slow and the real
climax can be said to have taken place early in 1969.
Mass vaccination, although delayed somewhat be-
yond what had been expected, had been almost com-
pleted by the end of 1968. The effectiveness ofthat vac-
cination is discussed in the paper by Dr Sonoguchi.b

b See the paper on page 517 of this issue.

2404c


