
The new A/New Jersey/76 influenza
strain (Memorandum) *

This Memorandum reviews the information available on the new strain of influenza
virus, A/New Jersey/76 (HswNIJ), that first appeared at Fort Dix, NJ, USA, in February
1976. Recommendations are given concerning measures to be taken to detect spread of
this strain and to meet the challenge if an epidemic should occur.

Since October 1975 an influenza wave mostly
associated with the A/Victoria virus strain has been
reported by 37 countries in the Northern Hemi-
sphere. In most areas there were moderate epidemics,
sometimes affecting whole countries. It is expected
that during the next influenza season outbreaks
associated with A/Victoria will occur in other areas
that have not yet suffered from this type of influenza.

In addition to A/Victoria, strains of A/England/
864/75 have been found in small numbers in various
parts of the world (the United Kingdom and a few
other European countries, the northern part of
Africa, Singapore, Korea, and Jamaica) and strains
of A/Tokyo/1/75 have been found in Japan (where
they were less numerous than A/Victoria) and to a
limited extent in France. Strains of A/Port Chalmers/
1/73-similar to those found in the 1974-75 influenza
season-were still being isolated together with
A/Victoria strains in Guatemala and Brazil. One
instance of A/Port Chalmers/1/73 was reported from
Canada.
The influenza season in the Southern Hemisphere

started earlier than usual in New Zealand, Chile,
South Africa, and Fiji, where outbreaks associated
with A/Victoria have been observed.

THE NEW JERSEY INFLUENZA VIRUS

A significant increase in respiratory disease
infection was observed in Fort Dix, NJ, USA, during
January 1976. One fatal case of viral pneumonia
without bacterial complication occurred on 4 Feb-
ruary. The State of New Jersey health personnel, in
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collaboration with the US Army, examined autopsy
material from this case and throat-swab specimens
from patients reporting to the clinic. Eleven isola-
tions were made initially. Seven isolates were
identified as A/Victoria/3/75-like. The other 4
(including the isolate from the fatal case) were
identified on 13 February by theWHO Collaborating
Centre for Reference and Research on Influenza,
Atlanta, GA, USA, as being closely related to the
swine influenza-like virus HswlNl. The authenticity
of the isolations was confirmed in two laboratories
by re-isolation of the virus from original specimens.
An additional isolation of HswlNl virus was
reported several days later.

Fort Dix is an army training base with approxi-
mately 12 000 personnel. The base receives new
recruits weekly from 15 states. Each recruit enters
a reception centre for orientation, vaccination
(influenza and adenovirus), and assignment to
training companies, remaining at the centre 3-5
days. Once recruits have been assigned to com-
panies, they are confined to the company area for
2 weeks and to the base for 4 weeks. During this
time there is no chance for contact with swine.
An intensive serodiagnostic investigation at Fort

Dix brought the total number of confirmed cases of
infection by swine influenza-like virus to 12. Further
sero-epidemiological studies revealed that (1) in-
coming recruits have very low antibody prevalence
rates to swine influenza virus (±5y.); (2) the men
in the companies in which the known cases occurred
had antibody prevalence rates of 25-63 %; (3) there
was no evidence of increased antibody levels to
New Jersey virus among recruits who departed from
the base before 5 January or among those entering
after 16 February; (4) approximately 500 New Jersey
influenza infections may have occurred during the
4-5 weeks of the outbreak; and (5) clinical attack
rates during this period were difficult to ascertain
because of the concurrent A/Victoria outbreak and
influenza vaccination, and an analysis of clinical
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findings among the confirmed cases indicated that
the disease (with the exception of the fatal case)
appeared similar to that caused by A/Victoria.
Further investigation did not reveal the source of
the outbreak or the presence of influenza virus
among swine in the area.

Extensive studies were undertaken in areas
adjacent to Fort Dix to determine whether the virus
had spread to the community. Sero-epidemiological
studies were complicated by the fact that some
persons may have HI antibodies to swine virus.
For example, antibody prevalence rates in the urban
population were approximately 95% for persons
over 50 years of age, 28 % for those aged 31-50 years,
and 5-8% for those under 30 years of age. Antibody
titres among persons less than 50 years old were low
and in most cases presumably reflect multiple
exposure to heterologous A viruses. The observation
that heterotypic HI antibody levels to swine influenza
virus may increase in 3% of A/Port Chalmers or
A/Victoria infections and in 11% of A/Port Chal-
mers and A/England vaccine recipients, also has a
bearing on the interpretation of the serological
findings.

Elsewhere in the USA, serodiagnostic evidence
of swine virus infections (>4-fold antibody rise)
was recently found in an 8-year-old boy (Wisconsin,
October 1975) and in a 40-year-old woman with
pneumonia (Virginia, December 1975). Both these
individuals had had contact with swine. A serological
rise was found in a 55-year-old man, also in Virginia,
who had pneumonia in late December but had not
been in contact with swine. Apart from the Fort Dix
isolates no swine influenza-like viruses have been
isolated from man in the USA, except for an isolate
recovered from a patient with Hodgkin's disease
who died in Minnesota in the late autumn of 1974.
This patient had also had close contact with swine.
On 4 March 1976, the Center for Disease Control,

Atlanta, GA, and health departments in 15 states,
initiated an investigation of families and close
contacts of 22 army recruits who might have
introduced A/swine influenza-like virus into Fort
Dix in early January. Of 168 individuals from whom
sera were obtained, 19 had positive titres to the
A/New Jersey antigen. Thirteen of those with positive
titres were over the age of 40 or had had frequent
contact with swine. Of the remaining six, four were
household contacts of a recruit from Pennsylvania.
A study of sera from 200 schoolmates of these
contacts revealed no evidence of spread of virus to
the community.

The 1957 and 1958 influenza pandemics caused by
new strains were preceded by small outbreaks.
Though the Fort Dix episode occurred in the
influenza season no related outbreaks have been
reported so far.

In the United Kingdom, 6 volunteers under
30 years of age previously shown to be lacking in
detectable antibodies to A/New Jersey/76 (HswlNl)
virus were infected intranasally with early egg
passage virus A/New Jersey/8/76 (sixth egg passage
material isolated in specific pathogen-free eggs at
terminal dilution). The studies were performed at
the Common Cold Research Centre, Salisbury, under
isolation. All volunteers were found to shed virus
up to 3-4 days after infection. One volunteer
developed moderate influenza symptoms, 2 developed
mild symptoms, and the other 3 remained in isolation
until the virus could no longer be recovered. These
clinical results differ from earlier findings with
volunteers in that HswlNI strains isolated from
swine failed to cause disease in man. The results
with the A/New Jersey strain, however, are con-
sistent with some other volunteer studies in which
influenza strains of human origin were used.

Serological surveys in Hong Kong and Canada
and in several European countries have shown a
somewhat lower prevalence in man of antibodies to
the Hswl antigen than that reported from the USA.
Whether these findings reflect true differences or test
differences remains to be resolved.

WHO'S ACTION IN RESPONSE TO THE NEW JERSEY

OUTBREAK

Following notification by the WHO Collaborating
Centre for Reference and Research on Influenza in
Atlanta that a swine influenza virus had been
identified in a fatal case and after consideration of
the results of their first epidemiological investiga-
tions, it was agreed on 16 February 1976 that this
information should be made available simulta-
neously by WHO and the US health authorities.
Further information was subsequently made avail-
able in the Weekly Epidemiological Record and in
circular letters to national influenza centres asking
them to reinforce surveillance. Inactivated antigen
A/Mayo Clinic/103/74 and specific antisera were
distributed within three weeks to all national influ-
enza centres. Recombinant strains were subsequently
made available for vaccine production as described
below.
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THE NEW A/NEW JERSEY/76 INFLUENZA STRAIN

PLANS FOR IMMUNIZATION PROGRAMMES

United States ofAmerica
Recent serological surveys indicate that most

persons over 50 years of age have antibodies to the
A/New Jersey/76 influenza virus, suggesting that they
have some degree of protection. Since, however,
persons in this age group have consistently been at the
highest risk of fatal complications from influenza,
it is considered important that they should be
vaccinated with A/New Jersey-type vaccines. It is
planned to immunize all citizens against A/New
Jersey/76 influenza in 1976 by giving bivalent
(A/New Jersey and A/Victoria) vaccine to high-risk
groups and monovalent (A/New Jersey) vaccine to
the others. Although influenza is usually a moderate
and self-limiting disease, the authorities decided that
the large number of excess deaths during a wide-
spread epidemic of influenza justifies mass immuniza-
tion in advance of the potential epidemic, notwith-
standing the distinct possibility that it may not occur.
Influenza B/Hong Kong/5/72 vaccine will also be
distributed in a monovalent formulation.

Canada
On the same grounds as the USA, Canada has

decided to immunize on a large scale against the
A/New Jersey strain, but its scheme differs in some
ways from that of the USA. It provides for (a) im-
munization of high-risk groups with bivalent (A/New
Jersey and A/Victoria) vaccine and (b) immunization
of persons between the ages of 20 and 50 years
(highest risk 20-40 years of age) with monovalent
(A/New Jersey) vaccine, priority being given to those
responsible for the maintenance of essential services.
Routine vaccination of infants and children with
A/New Jersey influenza vaccine is not recom-

mended, because of the increased incidence and
severity of adverse reactions to the vaccine in those
under the age of 16 years.

Other countries

Although at the time of the Consultation many
countries had not made a decision on the production
and use of an A/New Jersey-type vaccine, some had
undertaken preliminary action to incorporate the
A/New Jersey-type vaccine in the currently recom-
mended vaccines, restricting immunization to high-
risk groups. The United Kingdom has proposed a

trivalent vaccine consisting of A/Victoria/3/75 (400
IU/dose), A/New Jersey/76 (dosage not established),
and B/Hong Kong/5/72 (300 IU/dose).

Other countries, such as the USSR, are building
up a sufficient supply of inactivated monovalent
A/New Jersey-type vaccine in order to be prepared
for epidemics with A/New Jersey-like strains if
there should be evidence of further spread of the
virus.

PREPARATION OF A VACCINE

The classical HswlNl swine strain was incorpor-
ated in the US military vaccine from the late 1950s
to the mid-1960s. Since seed stocks were still avail-
able, this strain was initially considered for the
production of vaccine against the current swine
influenza-like strains. However, more detailed anti-
genic analysis of the A/New Jersey/76 (HswlNl)
strains revealed moderate antigenic drift away from
the classical strain. Consequently the candidate
vaccine strains accepted for general use now consist
of A/New Jersey/76 isolates or their various high-
yielding recombinants. A recombinant strain X. 53
was made available on 24 March 1976 for vaccine pro-
duction and another recombinant NIB-3 on 6 April.
Both were prepared by recombining the surface
antigens of the New Jersey strain with the PR8
attenuated virus.
As mentioned above, plans for vaccine production

have been made by Canada, the USSR, the United
Kingdom, and the USA. All four countries will
produce inactivated vaccines consistent with their
existing high manufacturing standards. The unit
dosage of the New Jersey virus antigen has not been
firmly set. Both the United Kingdom and the USA
have made plans to evaluate antibody response and
adverse reactions to graded doses of New Jersey
virus vaccine in various age groups. Data from these
studies will guide the selection of an antigen dosage
yielding maximum antibody response and a mini-
mum level of adverse reactions.

It is presumed that where storage is contemplated
the vaccine will be kept at +4°C. Experience in
most countries has shown that the freezing and
thawing of vaccine destroys its potency.

CONCLUSIONS AND RECOMMENDATIONS

1. The A/New Jersey/76 (HswlNl) viruses caused
outbreaks in Fort Dix, NJ, USA in January 1976,
approximately 500 men being infected. Extensive
investigations in the USA have revealed no further
infections since that time. It is entirely possible that
this may have been a unique occurrence confined to
a group of military recruits and that it will not lead
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to widespread epidemics such as those experienced
in 1957-58 and 1968-69.

2. At present, the only recommended means of
modifying the incidence of influenza in man is by
the use of vaccines prepared with the new epidemic
strains. But even this measure, although useful in
preventing the disease in individual cases and in
limiting its spread in well-vaccinated communities,
will not control or prevent the spread of influenza
in the world. Therefore, if extensive epidemics do
occur, other measures will have to be taken, particu-
larly in countries where vaccine may be available
in limited quantities or not at all. Even if vaccine
were universally available, the logistic problems
involved in its administration on a large scale would,
in many instances, be insurmountable. Therefore,
health authorities should disseminate information to
the medical profession and to the public on the
epidemiological and clinical behaviour of the dis-
ease and on the simple treatment of uncomplicated
cases and prepare contingency plans for the adapta-
tion of existing health services to a potentially
exceptional situation. Wherever possible, the stock-
piling of relevant antibiotics and other useful
medicaments should be envisaged.

3. Surveillance at both the national and the
international levels should be increased to detect
the possible spread of A/New Jersey-like strains in
man and in swine. For this purpose the World
Health Organization will supply national influenza
centres with sufficient amounts of suitable test
antigen and specific antisera for serological surveys
and identification of isolates. The cooperation of
local veterinary authorities should be encouraged.
Embryonated eggs are recommended for the

isolation of A/New Jersey-like strains; rhesus
monkey kidney cell cultures have been shown to be
less sensitive. Newly isolated strains reacting with
HswlNl antisera should be forwarded immediately
to the WHO Collaborating Centres in Atlanta al or
London (Mill Hill or Colindale).b All information
relating to swine influenza-like infections of man
should be supplied regularly to the World Health
Organization, 1211 Geneva 27, Switzerland.

as WHO Collaborating Centre for Reference and Research
on Influenza, Center for Disease Control, Atlanta, GA,
30333, United States of America.

b WHO Collaborating Centre for Reference and Research
on Influenza, National Institute for Medical Research, The
Ridgeway, Mill Hill, London NW7 1AA, England; and
WHO Collaborating Centre for Reference and Research on
Influenza, Central Public Health Laboratory, Virus Reference
Laboratory, Colindale Avenue, London NW9 5HT, England.

4. More attention should be paid to the ecology
of influenza viruses, notably with respect to the
interrelationships between human and animal influ-
enza viruses. The Fort Dix incident clearly shows
that this work should be markedly expanded, es-
pecially in respect of surveillance procedures, the
isolation and identification of influenza strains from
animal reservoirs, and better geographical mapping
of animal influenzas throughout the world. The
possibility of eradicating influenza from swine
should be considered.

5. Production should be continued of A/Victoria/
3/75 and B/Hong Kong/5/72 vaccine as recom-
mended by the World Health Organization in
January 1976. These or related strains may still be
expected to be in circulation during the coming
influenza season. Countries currently producing
influenza vaccine should also initiate production
of an inactivated vaccine made from A/New Jersey
strains or their high-yielding recombinants. Two
recombinants of A/New Jersey/76 (HswlNl) and
A/PR/8/34 have been made available and can be
obtained from WHO. Recommendations regarding
potency and dosage will be made available when the
results of forthcoming vaccine trials are known.
Three possible strategies for the use of an in-

activated A/New Jersey-like vaccine are as follows:
(a) its storage in bulk for emergency use in the

event of epidemiological evidence of further virus
spread;

(b) its addition to the currently recommended
vaccines; and

(c) its administration as a monovalent vaccine.
Each country currently producing vaccines should

decide which of these courses is most appropriate
for its resources and needs. The decision depends on
the information obtained during the next few months
via the surveillance network.

6. Intradermal immunization with small doses
has been proposed as a means of substantially
decreasing the amount of vaccine required. Although
this method has been shown to be effective in
boosting antibody levels it is less effective in primary
immunization and therefore is not recommended for
A/New Jersey-like vaccines.

7. Pending reports of further virus spread, the use
of live attenuated vaccines from the A/New Jersey
strain should be limited to experimental studies
performed under suitable containment conditions.
Extreme caution is necessary because of the danger
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of reversion of the strain to virulence or its recom-
bination with other influenza strains, and the con-
sequent risk of its spread to susceptible human or
animal hosts.
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