
Memoranda

STATEMENT ON THE PREPARATION AND USE
OF INACTIVATED INFLUENZA VACCINES*

This statement deals with influenza vaccines but it
must be emphasized at the outset that general
medical care remains a most important part of the
programme of the control of influenza by health
authorities. When epidemics occur or appear to be
imminent, health authorities should make efforts to
provide additional medical facilities and should see
that the public are kept fully informed of the course
of the epidemic and of the public health measures
which may limit its ill-effects.

Inactivated influenza virus vaccines have been
shown to be effective in preventing human disease
provided that they contain an adequate amount of
antigen of a strain identical with or closely related
to the virus prevalent at the time of their use.

Because influenza virus A behaves differently in
many respects from influenza virus B, reference is
made throughout this memorandum to virus A,
unless otherwise stated.

Choice of influenza virus strains
When an entirely new subtype of influenza virus

starts to circulate, the choice of a strain for vaccine

production will depend on its ability to grow readily
in eggs and on its antigenicity in animals and man.
When antigenic changes are less marked, the choice
of vaccine strains depends to a large extent on the
level of immunity of the human population at given
times. The assessment of susceptibility by serolo-
gical surveys is particularly useful during inter-
epidemic periods and regular surveys will give much
information on the behaviour of the viruses over a
period of time in the areas surveyed. The sera should
preferably be examined by a serum neutralization
test. A single survey carried out well ahead of an
epidemic may also give useful information, but a
survey carried out just when an immunization pro-
gramme is under consideration will not usually give
information rapidly enough, and in these circum-
stances the decision to use vaccine should be based on
knowledge of the antigenic structure of the prevalent
strain combined with analysis of the epidemiological
situation, including information on the incidence of
infection over the previous year. An exception to
this general rule was the observation in 1957 that
young adults had no antibody to the new strain.
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This alerted workers in countries not yet attacked to
the risk of a pandemic due to virus A2, and similar
observations might be equally useful if another new
subtype emerges. Sera from children, who may
have no previous infections with the influenza
viruses, and sera from older adults, whose antibody
response may have broadened by many infections,
are not so suitable for this purpose.

Preparation of vaccine

In the absence of a potential pandemic, an interval
of 6-8 months often elapses between the decision to
change vaccine composition and the general distribu-
tion of the new vaccine. If a new subtype appears
and there is a possibility of a pandemic, this interval
can be reduced, but not to below 3-4 m^nths.
The timetable given below refers only to the release

of the first batch of new vaccine. If all goes well,
subsequent batches may follow at weekly intervals.
The time which will elapse before there is enough
vaccine available to influence the course of the
epidemic will be determined by production capacity
in relation to the size of the population to be vac-
cinated. The main difficulties to be overcome are
the adaptation of the strains to eggs, the sudden
need for enormous numbers of fertile eggs (one egg
usually provides two normal human doses), and
the need for extra trained staff and for more labo-
ratory space and equipment.
The preparation of influenza vaccine from a new

subtype under emergency conditions can be divided
into eight main steps.'

1. Adaptation of the new strains to eggs. The
allantoic fluids must contain enough antigenic mass
to be usable for production. This may happen after
a few allantoic passages but recent experience has
shown that many passages may be required. If a few
passages are enough, this first step may require only
about 3 weeks, but if the strain is difficult to adapt,
a further month may elapse before seed virus can
be prepared.

2. Preparation ofseed virus. For this it is necessary
to have one more egg passage, and to distribute the
harvest in small vials. This can be done in a few days.
The seed virus should be stored at a temperature
below -60°C.

1 Minimum requirements for inactivated influenza
vaccine are now being considered by the WHO Expert
Committee on Biological Standardization.

3. Sterility tests on the stock of seed virus. These
will take at least one week.

4. Inoculation, incubation and chilling of the eggs;
harvesting, CCA titration of the allantoic fluids.
These steps can be completed in 3-5 days. A further
7 days must be allowed for sterility testing.

5. Purification and concentration. This will take
2-4 days, depending on the methods employed. The
tests necessary at this stage for sterility and for
toxicity can be set up simultaneously.

6. Virus inactivation. This may take from 2 to
7 days depending on the methods used. Inactivation
should continue for at least 7 days and control tests
may require an additional 5-7 days.

7. Dilution and final tests for sterility, toxicity and
potency. These require about 24 days. However, if
the antibody test is omitted, the time will be reduced
to 8 days.

8. Ampouling, labelling of final containers. This
may be done in one day.

Vaccine composition
When a pandemic is expected following the

appearance of a new influenza virus A subtype, a
monovalent vaccine containing only the new virus
may be used. It is considered that a minimum of
250 CCA or 5000 HA units per dose would be
required. Vaccines for general use in interepidemic
periods should contain representatives of each of
the antigenically distinct strains of virus A and B
that are current. Not more than two strains of each
type should be included.
Adjuvant vaccines are not in general use at

present.

Dosage of vaccine

In interepidemic periods, individuals who have
never been vaccinated or who have not been vaccina-
ted for some years should, if possible, be given an ini-
tial subcutaneous dose of polyvalent vaccine followed
by a second dose 1-2 months later, but even a single
dose can afford some protection. The following
schedule is suggested on the basis of a vaccine
containing 500-600 CCA 2 or 12 000-15 000 HA 3
units:

2 Hirst, J. K. & Pickels, E. G. (1942) J. Immunol., 45,
273-283.
3WHO Expert Committee on Respiratory Virus Diseases

(1959) Wid Hith Org. techn. Rep. Ser., 170, 49.
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Persons over 10 years: I ml on 2 occasions.
Children 6-10 years

of age: 0.5 ml on 2 occasions.
Children below

6 years of age: 0.25 ml on 2 occasions
separated by 1 or 2 weeks
followed by a third dose
about 2 months later. (In
the USA, only 0.1 ml-0.2 ml
is recommended for this
age-group.)

In the recently vaccinated, only one dose is
needed in the first two groups. The two doses
should be given to children under 6 years of age, but
the third dose may be omitted. The reduced dosages
are suggested in order to minimize febrile reactions,
which are common in children, particularly the
lowest age-group.
The use of smaller doses (0.1 ml) by the intra-

dermal route may be considered, particularly when
jet injectors are employed in large vaccination
campaigns. This will reduce the quantity of vaccine
needed, and correct use of the jet injector will ensure
that the vaccine is inserted into the dermis and not
subcutaneously.

Use of vaccine

Experience has established vaccination as the-
most efficient method at present available for the
prevention of influenza. A reduction in the incid-
ence of the disease of two-thirds or more has
repeatedly been observed.
Except in the face of a pandemic, mass vaccination

as a public health meausre is not recommended at
present because it would not give results commen-

surate with the efforts involved. In interpandemic
periods the use of vaccine for selected groups of the
population is now, however, practicable, and vacci-
nation should be carried out 2 or 3 months before

the influenza season is expected. It should be
restricted to persons in the following groups, which
are known to have a high mortality from epidemic
influenza:

(a) Persons of all ages suffering from chronic and
debilitating diseases, e.g., chronic cardiovascular,
pulmonary, renal or metabolic diseases.

(b) Patients residing for long periods in nursing
homes, chronic disease hospitals, and similar
environments.

(c) Persons over 65 years of age.
Vaccination may also be offered to doctors,

nurses and others dealing with the sick. Health
authorities may in certain circumstances consider
vaccination of the staff of public utility services and
essential trades and industries.

Since the vaccine viruses are grown in eggs, the
vaccine should not be administered to those who are
hypersensitive to eggs or egg products.
More extensive vaccination programmes may

occasionally be indicated-for example, (I) when
the current viruses, though belonging to the same
subtype, differ considerably in their antigenic
pattern from those previously prevalent; (2) when
influenza has not been epidemic in a community for
some years; (3) when serological surveys show that
the level of immunity is low.
The incidence of influenza varies from country to

country and from time to time and control measures
must be considered on a national and not on a
global basis except when a new subtype of influenza
A emerges.
When a new influenza A subtype appears and

shows signs of spreading, a pandemic can be pre-
dicted with reasonable confidence and both national
and international measures should be undertaken to
ensure that vaccine from the new subtype is pro-
duced, widely distributed, and used with the utmost
expediency.
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