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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

WAL 3. 1978
Deputy Assistant Secretary for Heslth/Programs

Through: ES/PHS

Diractor
Centar for Disease Control

Plan for Pandemic Influenza - INFORMATION

BACFCROUND

As requested on August 17, 1977, the Commissioner of Food and Drugs
(FDA), the Director, National Institutes of Health (NIE), and I
established an interagency working group to prepare a contingeacy
plan to address all aspects of preraration for the next influenza
pandenic. CDC was asked to assume lead responsibility in establishing
the work group. I asked Dr. J. Donald Miller, Director, Bureau of
State Services, CDC, to chair the group. Dr. Harry Meyer, Bureau of
Biologics, FDA, and Dr. Johm Seal, National Institute of Allergy amnd
Infectious Diseases, NIH, were nawed to represent their agencies.

Dr. Bruce Dull, Assistant Director for Programs, CDC, substituted as
chairman of the group when Dr. Millar was detailed to NIOSH. These
official representatives have been supplemented by other personnel
from these agencies and by representatives from the medical departments
of the srmed services. Members of the working group have communicated
frequently since last August and have met formally on four occasions.

DISCUSSICN

As summarized in the attached memorandun from Dr. Millar (Tab A), the
establishment of this group has served us well in several respects:

1. A Preliminary "Plan for Pandemic Influenza" was
availatle when the first reports of A/USSR/77
were received in December 1977. The "Conclusicms
and Recommondations" section of the Group's report
was provided to you on January 6.

2. The Group's careful dissection of the many technical &

and policy questions which antigenic changes in the M Y

influensza virus present, made the development of a ’\\ \\\

strategy. for addressing A/USSR/77 wmuch easier than 5 N

vas the case in 1976. B BN
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3. Commmicstien and coordfmstion of the activities of
the thres asgsmeies and the militery during the policy
formulation phase ef the recemtly proposed pregram was
greatly facilitsted by che existence of & formel work
greupe. Ihs work group 48 continuing to meet to provide
clese eooporation in preparing for the proposed
d=fluenza program this fall,

I belleve that consideration should be given o the fermelisaticm of an
iateragency work group om influencza to inclede the Ceater for Discase
Control, the Food end Drug Admimistraticn, the National Institutes of
Beaith, tha Proventive Mediecine Sections of the military services, &nd
the Vetersms Adziafstration,

The econtinustion ef a formal interagency coordimating mechanism weuld
be useful in suwpporting our cngoiag infleensa activities, and im
adrpting contiangency plans for pandemie influenza, based ea the ew
periencs geined from the proposed {mmmisstion program mow before Comgress
and from nsw knoviedge gained abeut fufluesza es a vecult of the sppeavanca
of "Russiaz® inflvenza,
' B | sy
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MEMORANDUM DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE
CENTER FOR DISEASE CONTROL

TO * Director DATE:  May 17, 1978
Center for Disease Control

FROM : Chairman
Interagency Work Group on Pandemic Influenza

SUBJECT: Plan for Pandemic Influenza

Attached is "A Plan for Pandemic Influenza'" which has been prepared by
the Interagency Group.

The first draft of this report was circulated within the Public Health
Service in October and November 1977. A revised version was nearing
completion on December 14 when reports were received from the World
Health Organization of isolates of HIN1l influenza virus in the USSR.
The Work Group met on December 16 to review available information on
the HIN1 virus and recommended that, while too little data omn
A/USSR/77 were available to permit the formulation of a specific
response, a general public briefing of what is known should be pro-
vided to interested parties as soon as possible. This briefing was
held at CDC on December 22, 1977, and a summary of the meeting has
been widely distributed.

The Work Group met again on January 4, 1978, to review additional data
on the epidemiology of A/USSR/77(HIN1l) influenza and took the following
actions:

1. Finalized the "Summary of Conclusions and Recommendations"
section of the "Plan for Pandemic Influenza' and transmitted
it to you on January 5 for discussion with Dr. Lashof on
January 6.

2. Recommended that estimates be developed for technical issues
which must be addressed before broad policy issues are decided.
These technical issues included:

a. The expected impact of spread of HIN1 virus in the
United States, including expected demands on the
medical care system.

b. The segments of the population expected to be at high
risk from the new strain.

& G.P.O 1977~ 744.828 / 2514, REGION NO. 4
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c. The efficacy and risks of influenza vaccines incorporating
the new strains.

d. The possibility, if any, of having any appropriate vaccine
available this influenza season.

e. The advisability of including other influenza antigens in
vaccines to be prepared, and of other alternative inter-
ventions such as administration of viral inhibitors, etc.

f. The opportunities presented by the anticipated pandemic
for research on influenza and its prevention.

g. The particular needs of the military with respect to
prevention of HIN1 influenza.

It was recommended that these questions be addressed by
personnel within the agencies of the Public Health Service
or, alternatively, by existing outside advisory groups.
This latter option was adopted, and on January 12, 1978, a
Public Health Service Influenza Virus Vaccine Workshop was
held at NIH. In attendance were representatives from the
Viral and Rickettsial Disease Panel (BoB), the Advisory
Committee on Immunization Practices (CDC), University Medical
Centers, Health Departments, the Armed Forces, the Pharma-
ceutical Industry, and the Public Health Service. A copy
of the report of this meeting is attached.

3. Recommended that key policy issues (the extent of immunization
to be carried out, the role of the Federal Government in
carrying out programs, and related issues) be addressed by
a broad-based group in a public forum sometime in January,
but after the development of technical estimates as outlined
above. As you know, the Secretary convened such a group on
January 30.

The attached "Plan for Pandemic Influenza'" was a useful guide in develop-
ing a response to A/USSR/77. However, it has not been updated to reflect
the events which have occurred since December 1977, particularly the
epidemiology of A/USSR/77 which is proving to be unique in many respects.
We will continue to revise the Plan to include knowledge gained as a
result of the reintroduction of this particular influenza virus, and as

a result of the implementation of the proposed immunization programs

this fall. We view the attached Plan as part of an evolving public
health strategy for addressing influenza. We would emphasize that one

of the major conclusions of the Work Group was that the best method of
dealing with pandemic influenza is to establish an ongoing influenza
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immunization program in the public sector during interpandemic periods.
This conclusion was underscored by the appearance of A/USSR/77, and
the current proposal before Congress will accomplish this needed step.

We suggest that this report be circulated within the Public Health

Service and the Department for comments in order to seek counsel in
particular on those recommendations which have not yet been acted upon.
The Work Group will continue to meet regularly during the coming year

to ensure communication and coordination among the PHS agencies and

the Department of Defense in carrying out the proposed high-risk influenza
program, and to revise contingency plans for pandemic influepza based on

the experiences of this year.
J. Donald Millar, M.D.:

5 o

2 Attachments
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PLAN FOR PANDEMIC INFLUENZA
INTERAGENCY WORK GROUP ON INFLUENZA

DECEMBER 1977

Part I. Background

On August 17, 1977, Dr. Joyce Lashof, Deputy Assistant Secretary for
Health (Programs) in the Department of Health: Education, and Welfare
asked the Directors of the National Institutes of Health, the Center
for Disease Control, and the Commissioner of the Food and Drug
Administration (NIH, CDC, FDA) to develop an influenza pandemic
contingency plan which "should cover aspects of how we will detect

a new variant, decide on likelihood of pandemic potential, reach
decisions regarding vaccine formulation, and field testing . . .
Specific decision points should be identified as well as probable
decisionmakers.'" This responsibility was delegated to the NIAID in
the NIE and to the BoB in FDA with CDC being the lead agency.

Subsequently, representatives from the Department of Defense were

invited to participate in the work of the group.

In preparing this report, the work group reviewed the history of
influenza, vaccine production and vaccination practices

in the United States, and current efforts in surveillance and research.
Particular attention was given to Federal responses to threats of
pandemic influenza in 1957, 1968, and 1976, including the decision-
making process, the timetable under which decisions were made, and

the outcomes of these decisions. Since the question of liability

for vaccine-associated adverse reactions extends to immunization
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programs in general and is being reviewed by other groups within the

Department, the work group did not specifically address this issue.

Part II. Summary of Conclusions and Recommendations

A. Conclusions
Major antigenic variants of influenza A virus will continue to
emerge periodically. These events will typically be accompanied
by rapid, worldwide (pandemic) spread of the variants with
high morbidity and increased mortality. Initial
pandemic spread may occur as a single wave or as two waves
(either in the same year or in successive flu seasons). Following
the initial pandemic wave(s), the same variant may cause periodic
epidemics for several years. Thereafter, lesser antigenic
variation, or drift, may be anticipated, and these variants may
cause epidemics every l-4 years until the next major antigenic
variant, or shift, occurs. Epidemics following
the initial pandemic wave(s) have historically caused morbidity
and mortality to cumulate to much greater totals than accompanied
the initial pandemic. As a consequence, efforts to reduce the
impact of new antigenic variants must deal not only with the initial

pandemic wave, but also with successive waves during the inter-

pandemic period.

At the present time, the major weapon available to minimize the
impact of influenza is annual vaccination of all or part of the
population. Although influenza vaccine is safe and effective,

it is imperfect both in the degree of protection afforded and in



the desired freedom from untoward reaction. The :

role 'of antiviral agents such as amantadine or oth

such as the pneumococcal polysaccharide vaccine h

been fully ascertained.

Recommendations

Given the above considerations (which a;e dealt with in detail
in the body of the report), recommendations for the Department

of Health, Education, and Welfare are as follows:

1. Initiate a federally-supported program of annual influenza
immunization for those persons at high risk of severe

complications of the disease.

This approach will serve the dual functions of protecting
the high-risk population during interpandemic periods

of influenza and of establishing an ongoing level of pro-
duction and administration of influenza vaccine which will
facilitate any needed expansion in production volume or
changes in the character of the vaccines in the face of

anticipated pandemics.

Some prerequisites to initiating such an annual program

include:

a. Legislative authorization both for an ongoing

program and for emergency expansion (if needed).



b. Resolution of the problem of liability for serious
injury resulting from public participation in immu-
nizatién-programs. There is serious concern about
the availability of vaccines for public programs in

the absence of such resolution.

Strengthen and extend national and international influenza

surveillance.

This will afford the earliest recognition of antigenic
variants, allow the acquisition of more definitive data on
the socioeconomic impact of influenza, provide better
estimates of the costs and benefits of immunization or
other control measures, and allow monitoring of adverse

reactions to these control measures.

Expand influenza ciinical and laboratory research activities.
This will facilitate rapid and definitive testing of vaccines
derived from new variants, improvement in existing wvaccines,
and development and testing of live vaccines which may be
more quickly and economically produced and offer longer and
better protection. Investigation into the proper role of
antiviral agents and other vaccines is imperative. A major
obstacle to the execution of much of this needed research

(which requires the use of human subjects) is the problem of



compensating subjects who might be injured in the

course of the research. This problem has been

reviewed by a Secretarial (DHEW) Task Force and is also
under separate consideration relative to research subjects

in general.

Establish a continuing, formal mechanism to develop plans
and make policy recommendations regarding influenza, includ-

ing preparations for potential pandemic influenza.
This is viewed as a three-tiered process:

a. A governmental working group is needed to coordinate
the continuing refinement of plans, to evaluate the
impact of strain variation and use of vaccines, and
to coordinate research activities. This group should
include representation from agencies of the Public
Health Service, the military medical departments, and

the Veterans Administration.

b. Outside technical review and advisory bodies are
needed to evaluate information about new variants
and data regarding vaccines, and to make recommen-
dations regarding vaccine formulation, dosage schedules,
and populations most in need of vaccination. These

bodies presently exist as the Viral and Rickettsial



Vaccine Panel (of the Bureau of Biologics), the
Advisory Committee on Immunization Practices (of
the Center for Disease Control), the Microbiology
and Infectious Diseases Advisory Committee (of the

NIAID), and the Armed Forces Epidemiological Board.

c. Outside public policy development and review is
necessary to deal with the larger national policy
issues involved in response to potential pandemics.
This could be done by a standing National Commission
on Immunization Policy as recommended by the National
Conference on Immunization in 1977, or by convening
one or more ad hoc public meetings of representatives

of appropriate public policy groups.

Part III. Report of the Interagency Work Group on Influenza

A. Introduction and Background
For the past 400 years, epidemics resembling influenza have
been recorded in many countries. Epidemics from as early as
the 16th Century in England and the 18th Century in the U.S.A.
are recognizable as influenza, even in the absence of precise
knowledge of their causative viruses. The pandemic of 1918,
attributed to what is now known as swine influenza virus, was
the largest in recent history, causing an estimated 500,000

deaths in the United States and 20 million worldwide. In more
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modern times, since 1957, influenza in the U.S.A. is estimated
to have caused nearly 400,000 excess deaths (deaths exceeding
the expected numb;r in a specific time period associated with a
known influenza epidemic). ©Of the total, 70,000 and 30,000
were associated with the pandemics of 1957 and 1968, respectively.
The remainder were associated with epidemics of influenza A
which occur everyl-3 years, often producing disease in up to
30 percent of the population in many areas. Excess mortality
has been observed in conjunction with influenza epidemics or
pandemics in 13 of the past 20 years. Deaths continue to occur
despite the fact that antibiotics are available for treatment
of secondary bacterial infections and that influenza vaccines

have been in limited use for over 30 years.

The influenza viruses are unique in their ability to

circumvent immunity by gradually undergoing alteration of their
two surface antigens (drift). Influenza A virus may also undergo
a complete and abrupt change in one or more of its surface
antigens (shift). Antigenic drift has been attributed to the
selection of preexisting mutants by the pressure of increasing
immunity in the human population. Antigenic shift is not as

well understood, but some evidence suggests that "new'" influenza A
viruses may arise from reservoirs in horses, pigs, birds, or
through genetic recombination of such strains with current human

strains.



Viruses arising by antigenic drift tend to cause epidemics,
whereas viruses exhibiting shift cause pandemics. This
distinction is ugeful since it implies a major difference in
the anticipated rapidity of virus spread and public health
impact. Viruses undergoing antigenic drift encounter partial
immunity in the population which provides some resistance to
virus spread. Viruses undergoing antigenic shift historically
have encountered little or no immunity, and the result is an
explosive outbreak affecting all age groups and geographic

regions.

Recent influenza A pandemics occurred in 1918, 1957, and 1968.
In the first two instances, the viruses exhibited changes in
both surface antigens (hemagglutinin and neuraminidase). 1In
1968, the antigenic shift occurred only in the hemagglutinin,
and the spread of the virus may have been somewhat muted by
partial immunity in the population through antibody to the

unchanged neuraminidase surface antigen.

However, despite this useful distinction, viruses demonstrating
antigenic drift may also cause pandemics in the strictest
epidemiological sense of the word. For example, worldwide epidemics
(pandemics) occurred with the influenza A viruses of 1972, 1974,

and 1975. Although these viruses had only gone through an
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an antigenic drift, they could also be traced arour-.d the globe,
usually completely replacing the previously prevalent strains,
and often reaching all areas in a period of less than a year.
Therefore, while the relationship between antigenic change and
epidemics is complex, presumably involving multiple factors
attributable to the host as well as to the viruses, antigénic
drift or shift is the most readily identifiable marker of
epidemic potential. Consequently, virus surveillance remains
the most important component of early warning and defense

against influenza epidemics.

Since 1918, pandemics of influenza A have occurred at intervals
of 39 and 11 years. They cannot be predicted. The causative
virus of pandemic influenza, by definition, cannot be completely
determined until at least the first phases of the pandemic are
underway (as the 1976 experience documented). Therefore,
pandemic prediction, even under the most efficient and extensive
surveillance system, must operate under a serious handicap, and
the period of time available for vaccine production will always
be limited unless major breakthroughs occur in surveillance or

vaccine production technology.

At the present time, the only effective means of reducing
morbidity and mortality due to epidemic or pandemic influenza

is through the use of a vaccine. However, vaccination programs
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in pandemic years have been too limited to evaluate conclusively
their effectiveness. Kavet has shown that routine annual vac-
cination of those at high risk of severe complications of

?
influenza is a cost beneficial strategy,l and annual immunization
has greatly reduced influenza incidence in military populations.

Antiviral drugs such as amantadine have not been sufficiently

studied in large population groups to evaluate their effectiveness.

In responée to the isolation of an influenza virus with pandemic
potential in May 1957, surveillance systems were strengthened

and, later, an emergency fund was authorized by Congress in the
event the health care system became severely taxed in caring for
the ill. The PHS developed recommendations for influenza vaccina-
tion, but vaccine production and distribution were left to the
private sector. While over 50 million doses were ultimately
produced and released for distribution, less than 20 million

doses were in the distribution system when the peak of influenza
activity was reached in mid-October. Although the number of doses
actually administeréd is not known, manufacturers.reported that
large surpluses existed in February 1958 representing considerable

financial loss.

1Kavet, J.: Influenza and Public Policy, Unpublished Dissertation,
Harvard University, 1972.
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In 1968, isolation of a new strain of influenza virus did not
occur until mid-August, leaving, as it turmed out, even less
time to produce and administer vaccine prior to the peak of
influenza activity in the United States (late December). Again,
PHS made recommendations about vaccination, and over 40 million
doses were ultimately produced. Based on U.S. Immunizatioﬂ Survey
data, Kavet estimates that 21 million persons were immunized, of

whom 3.5 million were above the age of 64.2

In 1976, the Federal Government, faced with the threat of a
possible swine influenza pandemic, introduced the largest
influenza vaccination program in history. Over 40 million
persons were vaccinated, including nearly 48 percent of
individuals at high risk. These figures dwarf those achieved

in any previous year.

Fortunately, in 1976, the pandemic did not occur. However, the
absence of a pandemic and the criticisms of the program, both
within and without the Federal Government, may create an environ-
ment in which decisions will tend to be overly cautious and
conservative. It is the purpose of this paper to review the
past experience of the PHS response to influenza and to discuss

alternatives for future actiomns.

2Kavet, J.: Influenza and Public Policy, Unpublished Dissertation,

Harvard University, 1972.
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B. Present Activities

1.

Surveillance

In general, iﬁfluenza surveillance is composed of two

principal elements: (1) Identification of unusual levels

of illness or mortality in community settings (scho61 and
workplace absenteeism, visits to outpatient facilities

with upper respiratory symptoms, regular household inter-

views Qn health status, changes in expected death rates),

and (2) collection and analysis of specimens from persons

with influenza-like illness for laboratory identification

of the causative virus. Data on these surveillance elements
are obtained through five general surveillance networks,

each reporting on one or more elements: State and local

health departments, World Health Organization collaborating
laboratories, National Center for Health Statistics Health
Interview Surveys, special study centers funded by the National
Institute of Allergy and Infectious Diseases, and military
installations. The Center for Disease Control draws on each of
these systems to collect, analyze, and distribute information on
the status of influenza in the United States and the world, and
serves as a principal laboratory for virus isolation and
characterization for most of the Western Hemisphere.

Influenza surveillance information is published regularly
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in the World Health Organization Weekly Epidemiologic Report,

in the Center for Disease Control Morbidity and Mortality

Weekly Report, and during the "influenza season," in a

special CDC Influenza Surveillance Report. Health Interview

Survey data are published periodically by the Natiomal
Center for Health Statistics (weekly summaries were published

during the swine flu program).

Assessment of Vaccine Use

Questions about influenza vaccine have been included

since 1963 in the annual U.S. Immunization Survey conducted
by the Bureau of the Census for the Center for Disease
Control. Vaccine production and distribution data are
obtained through the Bureau of Biologics (FDA) and directly
from the manufacturers. Detailed summaries of vaccine
administration were obtained from States during the 1976

program.

Surveillance of Illnesses Occurring After Vaccination
During the National Influenza Immunization Program (swine
flu) in 1976 a surveillance system was established for
reporting adverse events which occurred following
vaccination. The system was passive in the sense that

the vaccinee or the attending physician was relied upon



14
to initiate a report. Two types of reports were forwarded
froﬁ State and local health departments to CDC: Illnesses

7
requiring a person to visit a physician or hospital and
illnesses which required home bed rest. Deaths and
hospitalizations were to be reported by telephone. These,
or other serious illnesses, were investigated by State and
local health authorities with assistance as needed by CDC
(e.g., the deaths in Pittsburgh in early October and reports
of the Guillain-Barre Syndrome). During the program, over
4,600 such reports of illness were received by CDC, excluding
those cases of GBS uncovered through the active investigation

of the syndrome which began in December. No such system

had previously been implemented.

Decisionmaking on Vaccine Formulation and Recommendations
for Its Use

The annual decisionmaking process for influenza immunization
has, until now, been vested in two elements of the Public
Health Service: The Bureau of Biologics (BoB) of the Food
and Drug Administration and the Center for Disease Control.
Because of expertise, interest, and considerable financial
support to influenza surveillance and to influenza vaccine
studies, NIAID has played a significant role in supporting

and consulting with the other two agencies. The respective
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processes performed by BoB and CDC provide answers to ﬁhe
following questions:

a. What,should comprise this year's vaccine?

b. Who should receive the vaccine?
The BoB has led the annual process dealing with the question
of vaccine composition by developing recommendations for
vaccine formulation. CDC has lead responsibility for
developing influenza vaccine administration recommendations.
Both agencies have standing groups of "outside" advisors
who assist in the process of reaching appropriate decisionms.
In the case of the Bureau of Biologics, the outside group
is the Virus and Rickettsial Vaccine Panel and for CDC, the

Advisory Committee on Immunization Practices (ACIP).

In December of each year, the BoB usually calls together its
consultants supplemented by staff scientists at CDC, NIAID,
some NIAID influenza contractors, the vaccine manufacturers,
and other persons with particular expertise or interest in
influenza immunization. Data regarding current strains of
influenza virus and current epidemiological characteristics
are reviewed, and a tentative consensus is reached as to the
appropriate recommendations for vaccine formulation for the
next year. About a month later, if there are no significant

new developments to suggest the need for reconsidering
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the tentative recommendations, BoB makes a firm recommen-
dation to the manufacturers for vaccine formulation. The
CDC usually ,convenes the ACIP each May in a public meeting
to consider matters related to influenza immunization for
the coming influenza season. Those invited include the
committee members, CDC staff, liaison representatives from NIAID,
BoB, the American Academy of Pediatrics (Redbook) Committee
on Infectious Diseases, and other persons who may have
particular interest in immunization against influenza
including vaccine manufacturers. This group prepares
material needed for PHS recommendations for influenza
immunization. Although the processes of BoB and CDC
are not formally tied to each other, many of the members
of one committee also participate in deliberations of the
other. In usual circumstances, these deliberations have
produced timely recommendations with wide acceptability
to manufacturers, medical practitioners, and the public
health community. Influenza vaccine recommendations of the
Public Health Service Advisory Committee on Immunization
Practices (ACIP) for the 1977-1978 influenza season were

published in the June 17, 1977, issue of the Morbidity and

- Mortality Weekly Report. (Appendix A)
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The traditional process was supplemented in the 1976 swine
influenza program through review by a special group of
experts convened by the President, and by subsequent Con-
gressional r;view. (Pandemic preparedness has always raised
policy issues not addressed in "usual" years, and such extra

policy-oriented groups were convened in 1957 and 1968, at

the request of the then Surgeons General.)

In addition, Secretary Califano convened a special work
group on March 11, 197§, to develop recommendations for

vaccine use during the 1977-78 influenza season (Appendix B).

Vaccine Production and Distribution

In the United States, all influenza vaccines in public use
are produced by the pharmaceutical industry. Because of
such features as technical complexity of production and low
profit margin, relatively few companies now engage in
biologics production. The inactivated influenza virus
vaccines for the 1975-1976 winter season were produced by
six pharmaceutical firms, but in 1976-1977, the number

declined to four.

Vaccine production involves growth of the appropriate
influenza virus in fertile chicken eggs, harvest of the
virus-rich allantoic fluid, and concentration, purification,

and inactivation (killing) of the virus. In the final step,
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the resultant inactivated virus concentrate is diluted to
the level spepified as appropriate for human immunization
and filled ln rubber capped glass vials ready for use. In
general terms, ome can think of each 0.5 ml human dpse as
containing about 100 million virus particles and each egg

harvest yielding enough virus for preparation of one to

three human doses of wvaccine.

Each manufacturer has developed an individual production
process, and while these methods are generally known, the
specifics are considered trade secrets. Some manufacturers
use processes that disrupt the virus by chemical or physical
means while others prepare vaccines consisting mainly of
intact inactivated virions; these products are commonly
termed "split" and "whole" products, respectively. No two
vaccines are identical in their biologic properties. People,
too, are heterogeneous in their response to inactivated
influenza virus vaccines. Factors such as recipient age
and previous immunologic experience with influenza viruses
are important determinants. Consequently, each year there
must be a selection of the most appropriate dosage and type
of vaccine for the various age groups in the population.
Influenza vaccine production in a "normal" year follows a
predictable annual cycle: Eggs are ordered in the fall;

decisions on formulation are made in January; and vaccine
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is produced in the winter and spring, distributed in the
summer, and used in the fall. This system allows minimum
time to monitor for virus change in nature before selection
of the most contemporary viruses for vaccine production,
but it provides maximum time for vaccine administration
prior to the winter respiratory virus season. Dosage has
generally been based on the experience of previous years
with other vaccine formulations, although special clinical
trials were carried out with candidate vaccines prior to the

1976 program.

Influenza viruses are continually changing in antigenic
characteristics. Since more than one type of virus may become
active during a particular winter, one can postulate population
risk but cannot predict the likelihood of exposure of a
particular person. The 1976-1977 season serves to illustrate
the situation. During that winter, many areas in the United
States experienced epidemics of type B influenza (Hong Kong
strain), others suffered from type A (Victoria strain) influenza,
and although no outbreaks were recognized, one pregnant woman
died of type A swine influenza. Additionally, a variant related
to A/Victoria/75 (the A/Texas/77 strain) appeared in many parts
of the country toward the end of the season. Obviously, a
vaccine containing a single type of inactivated virus would not

be capable of protecting against all of these threats.
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Consequently, influenza vaccines are generally prepared as
a mixture of the individual influenza virus type thought

most likely to be important during the next winter.
?

The emergence in nature of a new or markedly changed influenza
virus considerably increases the possibility of widéspread
epidemics. Recognition of this threat creates a demand for
more vaccine. With the short time frame available, the capacity
of industry to increase production levels is limited primarily
by constraints at the production facility and not by the supply
of poultry breeding stock and fertile eggs. The most important
constraints involve: (1) Finite limits in the supply of skilled
personnel, equipment, and facilities required to produce the
vaccine; and (2) the element of uncertainty in predicting the
market demand for vaccinme. This latter constraint applies

since in the past most influenza vaccine has been produced

for private sector distribution and sales (except in 1976-1977),
and often the pattern of public demand is not clear until the

production cycle has been completed.

Vaccine Control

Inactivated influenza virus vaccines are biologics subject
to Section 351 of the Public Health Service Act. Since
biologics are also drugs, experimental work with these
vaccines is subject to regulation under the investigational
new drug provisions of the Food, Drug, and Cosmetic Act.

The development, production, and use of vaccines and other
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biologics has commonly involved the cooperative efforts of
both public and private sectors. Most research on influenza
and its control has been supported by public funds. Work
during the 19%40's that led to the development and licensure
of the first inactivated influenza virus vaccines was sponsored
by the Department of Defense through the Armed Forces Epidemio-
logical Board and its Commission on Influenza and on Tmmunization.
The improvements in the vaccine since those early years have
come about through the continued joint efforts of government,

industry, and the biomedical/public health community.

A prospective manufacturer applies to the Bureau of Biologics,
FDA, for an establishment license and a product license. The
review process involves data review, inspection, and product
testing by the Bureau of Biologics as well as the manufacturer.
After licensure, monitoring is continued through a system of
periodic reinspection of the production facilities, review of
clinical data, and batch-by-batch evaluation of vaccine. The
manufacturer is responsible for performing the required tests
on the batch, but a summary of the production records and
samples of the batch are submitted to the Bureau for review
and confirmatory testing. Only after the Bureau releases

the batch can distribution be initiated.

Once licensed, there are two types of changes in product that

periodically occur. One relates to the gradual improvement
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in manufacturing methods that results from advances in the
"state of the art" or from technical innovation on the part

of the manufécturer. The other changes are those necessitated
by the alterations of the virué in nature, i.e., substitution
of a new contemporary virus for an earlier virus iﬁ the
manufacturing process. In either instance, the manufacturing
changes are procedurally processed as amendments to the
existing product license. The amount of information needed

to support a proposed license amendment varies with the

circumstances.

Manufacturers are given more guidance in the production of
influenza vaccines than in the manufacture of most biologics.
The same arrangements are true internationally, and stem
from the practical realities of dealing with a mutated virus
capable of triggering explosive epidemics. Through a public
process, national and international consensus is reached

on matters relating to vaccine composition, vaccine

dose, and recommendations for use. This information is pro-
vided to industry. As production gets underway, the Govern-
ment provides the forum for the identification and resolution
of various technical problems and assists in the generation
of necessary laboratory and clinical data. It is a flexible
system that allows for a "best effort" irrespective of the

iead time provided.
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With the exception of the 1976-1977 swine influenza
experience, the Government has had little control over
the amount of’ vaccine produced or the ultimate distribution
and use of the vaccine. The quantity of vaccine produced
each year is usually insufficient to provide vaccine for
all of the "high risk" population for which vaccine ié
recommended annually. Moreover, much of the vaccine pro-
duced is administered to "normal" individuals, leaving the
"high risk" groups relatively under-immunized (no more than
25 percent of this target population was immunized in any

year prior to 1976-1977).

Research on Influenza and Influenza Immunization

The goal of influenza research is to develop the method-
ology required to prevent or reduce the impact of this
disease on the population of the United States. This is

a difficult task for two reasons. First, as noted, the
influenza virus differs from all other viruses which affect
man in that it is continuously changing its antigenic coat.
Second, influenza, the disease, characteristically has a
very short incubation period and high attack rate. To
develop methods to control this disease and prevent its

effects, NIAID supports research which will increase

understanding of the pathogenesis, immunology, chemoprophylaxis,
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therapy, and epidemiology of influenza and of the basic
properties of the viruses. These efforts are closely
coordinated ﬁith other agencies of the Government (BoB,

CDC, DoD). NIAID also has a major focus on develop-

ment and testing of live influenza vaccines. Theofetically,
live vaccines have the following advantages over inactivated
vaccines: (1) The number of doses per egg would be more than
100 times that of inactivated vaccines, (2) non-parenteral
administration might be possible, (3) live

vaccines could stimulate local respiratory tract immunity in
addition to humoral immunity, and (4) with live vaccines
broader antigenic coverage against variants might be possible,

reducing the need for strain changes in the vaccine.

The 1976 Program

The events of 1976 differed from those in 1957 and 1968 in

several key respects:

1.

A new influenza virus subtype was first identified in the
continental United States.

The identification of the new virus occurred during the
month of February, near the end of one influenza "'season"

and well in advance of the next "'season."
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Large-scale field trials were conducted before final potency
and dosage recommendations were made.
Production was increased by guaranteeing its purchase with
public funds, and public vaccination programs were carried
out.
Reporting systems were established to monitor vaccinations
administered and the occurrence of illnesses after

vaccinations.

This program was a signal success in several respects:

3 I8

6.

By December 16, more than 45 million persons had been vac-
cinated, many more than were vaccinated in 1957 and 1968.
Approximately 48 percent of individuals at "high risk"
from influenza were immunized (including an astounding

69 percent of persons age 45-64 in the "high risk" groups).
These figures dwarf those of any year prior to 1976.
Influenza surveillance was sharply increased with five
times as many reporting sources as the previous year.
Vaccine recommendations were tailored to achieve maximum
effectiveness in various age groups.

The vaccine manufacturers produced over 150 million doses
of influenza vaccines, more than 7 times their usual annual
output.

Special risk and benefit statements were developed and
utilized as a routine procedure for the first time in a

mass immunization program.
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The negative aspects of the program are equally well known:

1. The scope of the program resulted in an unwillingness
on the part of the insurance industry to prévide liability
coverage to the vaccine manufacturers or to many of those
who would administer the vaccine. This problem was-only
resolQed through special legislationm.

2. Vaccines were delivered later than anticipated, causing
State and local health authorities to delay carefully
laid plans and to cancel and reschedule clinics.

3. Important segments of the population felt left out of the
decisionmaking and information-sharing process.

4., An apparent statistical association between influenza vac-
cination and the onset of the Guillain-Barre Syndrome was
identified, resulting in suspension of the program.

5. The program was carried out against a virus which did not
produce a pandemic (or any outbreaks) during the 1976-1977
influenza season. Approximately 70 million doses of vaccine
are available for future need, but cannot be used without

further legislative action.

These successes and failures provide an excellent opportunity for
planning and strengthening future efforts. It is very important
to look at both, and also to recognize the complexity of the

disease and of the decisions which must be made. First, influenza
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is a disease explosive in nature, which, typically when its
antigenic makeup changes abruptly, spreads throughout the world
in a matter of m?nths. Second, it still represents a major
cause of mortality in the United States, even in '"non-pandemic"
years. Third, its unique epidemiologic and immunologic
characteristics are complicated and not clearly understood, and

what is known is often difficult to explain to the public.

Each of these characteristics was evident in the real and
imagined problems of the 1976 program, and each underlay the
somewhat different Federal response in 1957 and 1968. They

deserve careful examination.

Planning for the Pandemic

1. The Timetable
A series of critical action steps and key policy decisions
necessary for planning and implementing influenza programs
were identified after analyzing the pandemic preparations of
1957, 1968, and 1976. Based on this analysis and an assess-
ment of currentAvaccine technology and public sector
readiness, a timetable which estimates the minimum number
of days needed to complete each action step and make key

policy decisions was developed.

The action steps and key policy decisions included in the

timetable are:
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Action Steps:

a. Identification and epidemiologic confirmation
of t“g survival and spread of the new virus.

b. Establishment of a "production strain" of the
new virus.

c. Production of vaccine for clinical trials.

d. Adaptation of the "production strain" to the
individual manufacturing requirements of the
pharmaceutical companies.

e. Establishment of vaccine dosage requirements.

f. Release and delivery of wvaccine.

Key Policy Decisions:

Determine vaccine production and delivery goals:

a. Will the Federal Government assure the purchase
of quantities of vaccine over and above what
the private sector and the military will distribute
alone? If so, how much vaccine?

b. Will the Federal Government support the public
sector costs of administering vaccine among
civilians not served by the private sector? If

so, what target groups?

A discussion of the minimum time frames available to decision-

makers follows and is summarized in Table I.
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TABLE I
MINIMUM TIME FRAMES FOR COMPLETION OF
INFLUENZA PROGRAMS AFTER INITIAL VIRUS CONFIRMATION

EARLIEST BEGINNING EARLIEST COMPLETION
ACTION STEP 4 TIME (DAYS) DATE (DAYS)

a. Identification and
epidemiologic confirmation
of the survival and spread
of the new virus 1 30

b. Establishment of a
"production strain"
of the new virus 1 15

¢. Production of wvaccine
for clinical trials 15 60

d. Adaptation of the
"production strain"
to manufacturing
requirements 15 40

e. Development of potency
requirements and vaccine
recommendations 60 120

f. Release and delivery
of vaccine:

(1) Production of
25 million doses 40 100

(2) Production of
additional 75
million doses 100 190

(3) Release of 25 million
doses (200 cca)l 130 130

(4) Release of additional
75 million doses 130 190

g. Effective utilization:2
(1) 25 million doses 140 165

(2) 75 million doses 140 215
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Table I (continued)

Policy Decisions

Determine vaccine production
and delivery goals "X 30

a. Will the Federal Govern-
ment assure the purchase
of quantities of wvaccine
over and above what the
private sector and the
military will distribute :
alone? 1 30

b. Will the Federal Government
support the public sector
costs of administering
vaccine among civilians
not served by the private
sector? 1 30

1Release of first 25 million must await the development of vaccine
recommendations (Step e). It is assumed that BoB could release this
initial supply of vaccine 10 days after potency requirements were
set or shortly thereafter.

27t is assumed (1) that a minimum period of 10 days will be required
to prepare "released" vaccine for shipment and to complete actual
distribution to health providers; and (2) that a maximum of 1 million
doses can be administered daily; and (3) that it requires 15 days
-after vaccination to achieve protective antibody levels.
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Action Steps:

a.

Identification and epidemiologic confirmation of

survital and spread of the new virus

Because major antigenic variants of influenza A

virus are accompanied by rapid, worldwide (pandemic)
spread of influenza, it is important that thisAstep

be completed quickly. For previous pandemics, this
step took approximately 1 month to complete follow-

ing reports of a possible new virus sub-type. It

is estimated that the minimum time frame for completing
this step in the future will also be approximately

1 month since epidemiologic confirmation of spread

and laboratory confirmation of a new virus requires

about 30 days.

Establishment of a "production strain" of the virus

The newly isolated virus often grows and reproduces
very poorly in the laboratory situation. Techniques
for developing high growth strains through processes
of recombination with existing laboratory strains

have been greatly improved in recent years. Because
of this innovation, the establishment of a "production
strain" in 1976 was accomplished in half the amount

of time (15 days) required in 1957 and 1968. With
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advances in technology, such as recombination, it
is anticipated that the minimum time necessary for
compléting this step in the future will be 15 days
following epidemiologic confirmation of a new

virus.

Production of vaccine for clinical trials

In 1976, the decision was made to conduct large field
trials on the swine influenza vaccine before vaccine
dosage recommendations were made. This was the

first time that large-scale field trials preceded

the use of a "new" influenza vaccine. Quantities

of vaccine sufficient for the conduct of these trials

were available approximately 7 weeks after establish-
ment of a "production strain" of the new virus.

The variability in the virus strains and yields

makes it difficult to predict the minimum amount of
time needed to complete this step. BoB estimates
that with improved laboratory techniques, the minimum
time needed to produce vaccine for clinical trials in
the future will be approximately 45 days after
establishment of a "production strain.'" This amount
of time could be shortened to 30 days assuming there

were no virus growth or yield problems.
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Adaptation of the "production strain" to the

individual manufacturing requirements of the
7

pharmaceutical companies

After a high growth production strain is available
to the manufacturers, some additional time is
needed to inoculate eggs, to grow the virus in
quantity, and to establish other production
capabilities. In 1957 and 1968, this step required
55 and 45 days, respectively, after the availability
of a production strain. In 1976, production capa-
bilities were established about 22 days after the
production strain had been made available, but
liability issues delayed completion of this step
for another 143 days. Once liability problems are
solved, it is estimated that future decisionmakers
should allow at least 25 days after the "production
strain" has been made available to complete this
step. I1f there were no virus growth or yield
problems, this step could ideally be completed in

15 days.

The establishment of vaccine potency and dosage

recommendations

Vaccine potency and dosage recommendations can be

made after clinical trial data are analyzed. In 1976,

b
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initial vaccine dosage recommendations were made

on June 22 (65 days after the beginning of the
clinfcal trials) for most of the adult population.
Supplemental vaccine scﬁedules were established
about 12 weeks later for high risk children; It

took 3 additional weeks (for a total of 15 weeks)

to determine dosage recommendations for children

in normal health and persons between the ages of

18 and 25. The delay in vaccine recommendations

for children was due to the unexpected finding that

a second booster dose was needed for adequate immuni-
zation because the initial single dose proved existing
vaccines inadequate within tolerable limits of
reactions. For planning purposes, a minimum of

60 days will be needed to conduct clinical trials
which will enable vaccine potency and dosage

recommendations to be established.

The release and delivery of vaccine

According to BoB, 60 days is the minimum time
required to produce the first 25 million doses of
influenza vaccine after development of production
requirements. Thereafter, 25 million doses can be

produced per month. In 1976, vaccine production
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and delivery was affected by liability problems |
which slowed down production, and swine flu
legislation (PL 94-380) which forced the release
of vaccines to be postponed until October 1.

Once liability problems are resolved, BoB's
projections will be reliable for use in future

pandemic planning.

Key Policy Decisions: Determine vaccine production and

delivery goals

Two key policy decisions which must be made are those which
determine vaccine production goals (to prompt private sector
to begin maximum production of vaccine) and vaccine delivery
goals (to permit the development of the programs at the State
and local level). In the final analysis, these decisions are:
(1) Will the Federal Government assure the purchase of
quantities of vaccine over and above what the private sector
and the military will distribute alone, and (2) will the
Federal Government support the public sector costs of
administering vaccine among civilians not served by the
private sector? Each of these decisions is discussed in

detail below:
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Will the Federal Government assure the purchase of
quantities of vaccine over and above what the private
sector and military will distribute alone? If so,

how much vaccine?

In order to make this decision, the following factors
must be carefully examined: The potential for
occurrence of a pandemic; the anticipated impact of a
pandemic; the vaccine effectiveness and risk of compli-
cations; and the amount of lead time prior to the
influenza season. Liability issues are also of prime

importance but will not be addressed by this paper.

The Potential for Occurrence of a Pandemic

If the following three ingredients clearly exist,
the probability of a pandemic is high: (1) An
antigenically distinguishable new influenza virus,
(2) a susceptible population, and (3) demonstrated

capability for human-to-~human spread of the virus.

The Anticipated Impact of a Pandemic

The impact of pandemic influenza is measured by
comparing the number of pneumonia and influenza

deaths occurring during the outbreak with the
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number usually expected during that period.
Although it is not possible to assess the
viru%ence of an influenza virus in advance
of its epidemic occurrence, any pandemic can

be expected to cause thousands of excess deaths

and millions of cases of illness.

Vaccine Effectiveness and Risk of Complications

When a muﬁant virus is identified with

markedly new antigens, it is possible to develop
a highly effective, specific antigen vaccine.
Imprbved techniques in vaccine purification also
result in fewer side effects than vaccines of the

past.

The Amount of Lead Time Prior to Influenza Scason

Vaccine manufacturers normally produce 20 million
doses of influenza vaccine in interpandemic years.
If more vaccine is needed, a decision must be made
to permit the manufacturers time to gear up for
increased production. For example, a decision to
produce 100 million doses must be made no later
than the middle of April to allow manufacturers
sufficient production time. This means that the

epidemiologic confirmation of the survival and
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spread of a new virus must also be completed by
mid-April. This time frame assumes that the
ultimate dosage recommended will be based on the
production of vaccine at a potency of 200 CCA's
(chick cell agglutination units). If 400 CCA units
are required, vaccine production will be roughly
halved, leaving only 50 million doses. Since the
decision on CCA concentrations cannot be made
sooner than 3-4 months after confirmation of the
virus, Congressional action must precede firm
knowledge about the exact amount of vaccine which

can be produced.

This timetable underscores the difficulties which will
confront any attempt to outrace the first wave of a
pandemic with an essentially population-wide or other
major vaccination program. Virus confirmation, according
to the preceding analysis, must occur very early and
each of the steps must be accomplished in minimum time.
The key policy decisions must be made in April. Even
then, vaccine production must often take place after the
normal production cycle of the manufacturers has been
completed, and vaccine production and delivery goals
must be set before the final production estimates are

established (contingent upon the development of potency
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requirements). Final decisions must be made during the
time of the year when influenza activity in the northern

hemisphere is typically low.

Will the Federal Government support the public sector
costs of administering vaccine among civilians not served

by the private sector? If so, to what target groups?

Several factors must be considered before making this

decision: Potential Occurrence of an Epidemic and the
Anticipated Impact of a Pandemic; and the Availability
of State and Local Resources. Again, liability :issues

play a key role but are not addressed in this paper.

Potential for Occurrence of an Epidemic and the

Anticipated Impact of a Pandemic

As discussed above, a new virus strain along with

a susceptible population and human-to-human spread
are the ideal ingredients for a pandemic. Any
pandemic will result in thousands of deaths at a
tremendous cost to society. As the cost to society
increases, Federal support becomes more justifiable.
It is generally accepted that routine influenza

recommendations (immunization of the population at
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high risk-—elderly and chronically ill persons) would
not forestall a flu pandemic. Routine actions would

have o be supplemented.

Availability of State and Local Resources

Prior to 1976, the public sector had limited involve-
ment in administering influenza vaccines. If a
decision to involve the public'sector in the adminis-
tration of influenza vaccines is made, State and
local health agencies must be allowed enough time

to establish delivery systems. In terms of costs,

there are three possibilities:

(1) State legislatures could appropriate the funds -
Some State legislatures meet only every 2 years
so this alternative could present some timing
problems. In addition, it is unlikely that
all States would be able to afford the costs of

a major immunization program for a pandemic.

(2) State and local agencies could divert resources
from ongoing programs to an immunization program -
this alternative would have a high amount of

opportunity costs associated with it. If
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resources were diverted, there would be costs
to society resulting from reduced commitiment

sto the ongoing program.

(3) The Federal Government could support the public
sector costs - there would be greater certainty
of participation by all States and fewer lost
opportunity costs to other programs if this
alternative were selected. The scope of resources
would be expanded and would allow better utili-

zation of all delivery points.

(4) A combination of all three, as is the practice
for other immunization programs and was the case

in the swine flu program.

With proper planning, a Departmental recommendation to OMB
can be made very soon after there is sufficient epidemiologic
and laboratory evidence of a new virus subtype. It is
assumed that at least 30 days would be required to obtain
OMB and Congressional approval. Therefore, production and
delivery goals can be established as early as 30 days

after the epidemiologic confirmation of virus survival

and spread. This might be shortened somewhat if
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Congressional review of the issues occurred simultaneously
with Departmental planning as soon as the virus is first
isolated.’ It will be lengthened if authorizing legis-
lation and the liability issue must be addresse§ by

Congress, in addition to appropriations.

SUMMARY
Some technological advances in vaccine production have
shortened the time frames required in preparing for
influenza pandemics, but public decisions will continue
to be made against severe time pressures. Several

actions could ease the time pressure significantly.

a. The establishment of an ongoing influenza immunization
system in the public sector, directed toward high risk
groups. This system coupled with childhood immuni-
zation programs already established, could be fairly
easily expanded to provide immunizations to the entire
population. A federally supported influenza immuni-
zation system would be directed on a continuing basis
at interpandemic, or epidemic, preparedness. This is
the best way to assure pandemic preparedness, for it
maintains the essential research, production, and

distribution base. Though neither the time of
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arrival nor the antigenic structure of the next
major influenza A variant can be foretold, the
complex of scientific and service mechanisms that
will recognize it, adépt it for use as a vaccine,
and distribute the vaccine is the same complex
essential to the surveillance and control of

influenza at all times.

A decision not to attempt to outrace the first wave
of a pandemic, but to provide immunizations primarily
to ameliorate a second wave of the pandemic (if any)
and to prime individuals against the subsequent
strains of the virus which will occur through

antigenic "drift."

A decision to broaden immunization with the objective
of preventing morbidity as well as mortality. This,
too, would prime more individuals against subsequent
strains while maintaining higher levels of protective

antibody in the population.

An expansion of worldwide morbidity and virus
surveillance systems under the auspices of the World

Health Organization.

The development of an "all antigen" influenza vaccine.



44

Discussion

If the objective of the Public Health Service is to reduce

morbidity and mortality associated with influenza, steps

must be taked to:

Improve the public's understanding of influenza and its

prevention.

Establish a decisionmaking process which can respond
to the unpredictable nature of influenza and which
opens up decisionmaking to a wide (but potentially

definable) group of professionals and nonprofessionals.

Remove known obstacles to the production of wvaccine

and the conduct of immunization programs.

Strengthen surveillance systems and expand research
directed toward a better understanding of the influenza
virus, methods of reducing the impact of epidemics and
pandemics, and methods of vaccine formulation and

production.

Public understanding. A series of public attitude surveys

were undertaken monthly throughout the swine flu program,

and followup surveys have recently been completed. These

surveys are very useful in evaluating public understanding

of and attitudes toward swine influenza and the 1976 program.
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They suggest that 57 percent of adults had decided to be
vaccinated against swine flu in August 1976 (prior to the
initiation of the vaccination phase of the program), and
that 1 year later (August 1977) 53 percent of the population
wanted to be vaccinated against influenza in the future if

it was "recommended."

Among people not wanting to be vaccinated, the feeling that
"it was not necessary" and the fear of adverse effects were

the primary determining factors, both in 1976 and 1977.

These surveys also indicated that virtually the entire popu-
lation was aware of the swine flu threat in August 1976, and
was aware that a national program was being developed. How-
ever, this general understanding probably belies some very
basic misunderstandings of influenza by the public. Such
statements as "I had the stomach flu" are common, indicating
a general equation of any supposed viral illness with influenza,
resulting in considerable skepticism about the seriousness of
the disease. On the other hand, the specter of "swine flu"
and the frequent references in the press to the 1918 pandemic
apparently created an excessive fear of a massive, highly
virulent "plague" which was imminent. The failure of this

supposed plague to materialize created further skepticism.
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Part of the current problem, therefore, is the recent
sudden mobilization of the Federal Govermment to confront
a problem whfch had received little or no noticeable

attention in the past.

The Decisionmaking Process

During 1976, the CDC, BoB, and NIAID, which have clearly
demarcated responsibility for influenz; surveillance and
control, vaccine formulation and control, and influenza
research, respectively, combined forces to collaborate in
the coordination of an unprecedented national influenza
program. The smooth functioning of the communication
processes between the three agencies is a prerequisite

to providing the necessary technical information required
for a decision on future national vaccine policies and for
the necessary program control. In 1976, communication among
the three agencies was primarily on an ad hoc basis through
workshops, informal meetings, and telephone contacts. There
is much to be gained by formalizing the communication among
these agencies and bringing the military medical departments
and the Veterans Administration into that system. The
establishment of an inter-agency working group is desirable.

The purpose of this group would be to review and advise
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the represented agencies and the Surgeon General on current
influenza virus activity, influenza immunization strategy,
and research ,needs .

The work group would also provide information and advice on
technical matters to BoB, CDC, and NIAID Advisory Groups
which would continue to make formal recommendations for
vaccine formulation, use, and research. At the present

time, no group is specifically assigned the responsibility

to advise on a national pandemic strategy or to answer such
questions as: (a) Should there be a major Federal investment

in influenza immunization? and (b) should some form of nation-

wide vaccination campaign be attempted?

In 1976, four dimensions were added to the normal decision
processes to answer these questions: (a) The preparation

of an HEW recommendation to the White House for a national
immunization program, (b) a brief review of this proposal by
a selected group of Presidential Advisors, (c) the submission
to Congress of a request for funds to carry out the Nationmal
Influenza Immunization Program, and (d) Congressional action.
This process has been vigorously criticized as being
"political," "closed,"” and "lacking input" specifically from
State and local health authorities, private medicine, the

media, and the public.
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Thus, it appears that under interpandemic circumstances,
the BoB-CDC processes for producing recommendations on
formulation agd use of influenza vaccine have been efficient
and effective. In potential pandemic situations, however,

a broader consensus on national action seems desirable.

In 1957 and 1968, Surgeons General task forces, or anmalgous
groups, were called upon to deal with the broad policy
issues provoked by potential pandemic strains. Im 1976,
HEW hierarchy and an ad hoc panel of Presidential Advisors

served this purpose.

These models do not appear to have satisfied the need; in
1957 and 1968, action was late and ineffective and in 1976
the process was severely criticized. Whether any group of
individuals selected in any way can establish a sufficiently
broad consensus regarding a potential pandemic remains in
doubt. However, avenues for approaching this problem seem

to be of two types: (a) The Public Health Service National
Immunization Conference of April 1977 recommended the establish-
ment of a standing National Commission on Immunization Policy
which would deal with pandemic planning as part of its
assigned duties, or (b) the selection of a broad-based
temporary committee similar to fhose appointed by Secretary

Califano to examine influenza policy for 1977.
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The existence of a national commission, derived from various
segments of society, would provide a logical organ for deal-
ing with the, larger national policy issues involved in
response to a potential pandemic. In the absence of such
a commission, there seems to be little altermative but to
convene a special broad-based ad hoc committee to reexamine

the same issues.

Removal of known obstacles to influenza vaccine production

and influenza vaccination programs

In 1957, again in 1968, and again in 1976, it was seen that
an effective response to a pandemic threat required complex
procedures including enormous increases in vaccine production
and supplies for vaccination; rapid mobilization of medical,
paramedical, and administrative personnel at the Federal and
local level; anticipation of the medico-legal, liability
problems; and public acceptance of the program. Each of
these requirements presented major stumbling blocks. The
much-needed resources and expertise were either minimal or
unavailable. These problems can be minimized, or even
avoided, in the future. What is needed, in addition to a
strengthened decisionmaking process as outlined above, is

a reassessment of the Federal role in supporting influenza
immunization. This role, prior to the swine influenza program,

has been limited to making annual recommendations for vaccine
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use, with no attempt to support or provide leadership for
implementation of these recommendations in the civilian
population. ﬁ beginning step in this direction was made
in March 1977 through the Secretary's Conference on
Influenza Vaccine Activity for 1977-1978. This groﬁp
recommended that the Government do more in 1977-1978 than
in the years prior to 1976, such as explore appropriate
activities for improving influenza immunity levels.
Whether this support should be in the area of wvaccine
purchase or assistance in vaccine delivery, or both, was
not clearly defined by the group, but it was felt that
Federal‘action of some type was needed or the level of
immunization would move backward. It was also expressed
that the Federal Government needs to explore the need for
underwriting liability insurance appropriate for the type

of program involved.

A major obstacle confronting the swine influenza program was
the need to protect the various program participants from
liability which might occur as a result of real or alleged
injury resulting from vaccination. A long-range solution
to this problem is essential if we are to be able to provide
vaccines of all types and if we are to encourage and support

their application in public programs.
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Other obstacles to the production of vaccine and its
administration must be addressed. However, the immediate
needs are: (}) To resolve the problem of liability since
it directly affects our ability to explore alternative means
of improving the production and administration of vaccine;
and (2) to establish a technical and policymaking decision
process which can address outstanding issues in a careful

and timely fashiomn.

Surveillance and Research Needs

Influenza surveillance systems were greatly expanded n
1976-1977, and their sensitivity and responsiveness were
improved. These systems are continuing, but need to be
strengthened by increasing the number of health care providers
participating in a formal program of virus surveillance, ex-
panding animal surveillance activities, meeting training
needs of laboratory workers, and adding several key links

to international surveillance activities (notably the

Chinese mainland).

There are several promising areas of research which peed to

be exploited. They include:
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Further development of subunit vaccines for use in
unprimed individuals, particularly. The split-virus
7
vaccines current available are less reactogenic in

children, but require two doses to be adequately

immunogenic.

Further testing of 2-dose schedule of small, non-
reactogenic whole virus vaccine, with hemagglutinin
content standardized with immunologic techniques

(e.g. immunodiffusion).

Development of improved recombinant viruses for vaccine

production.

Development of live virus vaccines. To date, it has
not been possible to identify the factors responsible
for virulence or attenuation. Techniques must be
developed to identify them and to reproducibly transfer
the attenuation determinants to contemporary antigenic

variants.
Studies of pathogenesis of influenza.

In conjunction with improved animal surveillance,
studies of the emergence of new animal strains of

influenza and their transmission to humans.
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Development of chemoprophylactic and chemotherapeutic
antiviral agents. Amantadine is licensed and merits
further testing in controlled clinical trials. Recent
information suggests rimantadine is less toxic, there-
fore requires controlled studies and clinical testing
to determine if it is a preferable antiviral agent

to amantadine.

Some mechanism to assess the impact of each year's

program outcome ought to be developed.
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Advisory Committee on Immunization Practices

Influenza Vaccine

INTRODUCTION

Influenza occurs in the United States every vear, but
with great variation in incidence and geographic distribu-
tion. It periodically becomes epidemic when the antigens of
prevalent influenza viruses have changed enough for a signi-
ficant proportion of the population to become susceptible.
More epidemics are caused by influenza A viruses than by
influenza B viruses, and influenza A epidemics are notable
for causing mortality in excess of what is normally ex-
pected. Furthermore, only influenza A viruses undergo
~ajor antigen changes that result in pandemics (worldwide

jemics).

An example of the sudden appearances of antigenically
distinctive influenza A viruses occurred in February 1976,
when A/New Jersey/76 (swine) influenza virus was identi-
fied as the cause of a focal epidemic at Fort Dix, New
Jersey. Recognition of the potential of this new virus for
supplanting prevalent strains of influenza A, the threat of
subsequent pandemic spread, and the Federal program to
provide specific swine influenza vaccines in 1976 are well
known. The fact that A/New Jersey/76 virus did not spread
beyond Fort Dix makes it unlikely that this virus consti-
tutes a risk in 1977-78. Nevertheless, because swine influ-
enza viruses continue to exist in swine in the United States
and to cause occasional human cases, primarily in those
with agricultural exposures, the swine influenza vaccines
remaining from 1976 have been stockpiled in the event
of future need.

Thousands of persons have died of influenza in epidem-
ics in the United States in the past 20 years. In the 1957-58
influenza season, when a new influenza A virus (Asian
strain) appeared, nearly 70,000 deaths were attributed to it
in this country alone. In 1968-69, when the Hong Kong var-
iantcaused widespread epidemics in the United States, there
were an estimated 33,000 excess deaths. In the intervening
years, whenever influenza A epidemics have involved most
of the country, 10,000 to 20,000 excess deaths resulted.

Efforts to prevent or control influenza in the United
States usually have been aimed at protecting those at the

2atest risk of becoming seriously ill or dying. Repeated
_oservations during influenza epidemics have indicated
that deaths occur primarily among chronically ill adults

and children and in older persons, especially those over age
65. These “‘high-risk’’ persons should be vaccinated annual-
ly regardless of the amount of influenza in their geographic
areas.

In interpandemic periods, vaccinating the entire popula-
tion has not been considered to be a reasonable public
health objective for several reasons: the limited duration of
protection from influenza vaccines, the relatively low
attack rates of influenza in community outbreaks, and the
usual lack of serious complications of disease in healthy
people.

INFLUENZA VIRUS VACCINE FOR 1977-78

The Bureau of Biologics, Food and Drug Administra-
tion, reviews influenza vaccine formulation regularly and
recommends reformulation with contemporary antigens
when indicated. Bivalent influenza vaccine for 1877-78 will
contain inactivated influenza A and B viruses representative
of currently prevalent strains. Each adult dose of vaccine
will contain 400 chick cell agglutinating (CCA) units of
antigen or its equivalent in the following proportion: 200
CCA units of influenza A virus comparable to the proto-
type A/Victoria/3/75 (H3N2) and 200 CCA units of
B/Hong Kong/5/72 influenza virus.

The 1977-78 vaccine ‘will be available in “split-virus"
and “whole-virus” preparations. Split-virus vaccines, which
contain antigens produced by chemically disrupting the in-
fluenza virus, have been associated with somewhat fewer
side effects than whole-virus vaccines, particularly in chil-
dren. However, the split-virus vaccines appear to be some-
what less effective in eliciting antibodies when given as a
single dose to persons who have not been “primed” by ex-
posure to related viruses in nature or through vaccination.

The characteristic side effects and immunogenicity of
split-virus and whole-virus influenza vaccines are important
in understanding dosage recommendations for various age
groups. Adults and older children, most of whom have had
experience with influenza antigens related to A/Victoria/
3/75 or B/Hong Kong/5/72 either by infection or through
vaccination, can be expected to have a good antibody res-
ponse to a single dose of the 1977-78 bivalent influenza
vaccine. Children less than 6 years of age, some of whom
have not encountered the currently prevalent viruses, will

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE / PUBLIC HEALTH SERVICE
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~~ad 2 doses of vaccine given 4 or more weeks apart in
r to achieve satisfactory antibody responses. These
dren will not be adequately protected unless the second
dose is given. Furthermore, because children and adoles-
cents tend to experience somewhat more side effects from
influenza vaccine than adults, only split-virus vaccines
should be given to persons less than 18 years of age.
VACCINE USAGE P
General Recommendations

Annual vaccination is strongly recommended for adults
and children of all ages who have such chronic conditions
as: 1) heart disease of any etiology, particularly with mitral
stenosis or cardiac insufficiency, 2) chronic bronchopul-
monary diseases, such as chronic bronchitis, bronchiectasis,
tuberculosis, emphysema, and cystic fibrosis, 3) chronic
renal disease, and 4) diabetes mellitus and other chronic
metabolic disorders.

Vaccination is also recommended for older persons, par-
ticularly those over age 65 years, because excess mortality
in influenza outbreaks occurs in this age group.

Vaccination may also be considered for persons who
provide essential community services and may be at in-
creased risk of exposure. Vaccination of such persons and
of patients not specified in the high-risk groups should be
made on an individual basis giving consideration to the
inherent benefits, risks, and costs.

June 17, 1977

The accompanying table (see p. 199) summarizes vaccine
and dosage recommendations by age group for 1977-78.
These recommendations are derived from observations
made during the field trials of influenza vaccines conducted
in 1976. Because information from the immunization of in-
fants and young children is limited, the dosages recom-
mended for them are conservative.

SIDE EFFECTS AND ADVERSE REACTIONS

Side effects of influenza vaccine occur infrequently.
Three types of responses to influenza vaccines have been
- described:

1. Fever, malaise, myalgia, and other systemic symp-
toms of toxicity starting 6-12 hours after vaccination
and persisting 1-2 days. These responses to influenza
vaccine are usually attributed to characteristics of the
influenza virus itself (even though it is inactivated)
and constitute most of the side effects of influenza
vaccination. Such effects occur most frequently in
children and others who have had no experience with
influenza viruses comparable to the vaccine antigen(s).

2. Immediate—presumably allergic—responses, such as
flare and wheal or various respiratory expressions of
hypersensitivity. These reactions are exceedingly un-
common but can occur after influenza vaccination.
They probably derive from exquisite sensitivity to
some vaccine component, most likely residual egg

(Continued on page 199)

Table I. Summary—Cases of Specified Notifiable Diseases: United States
[Cumulative totals include revised and delayed repo-ts through previcus weeks]

23rd WEEK ENDING CUMULATIVE, FIRST 23 WEEKS
DISEASE June 1, June 12, ,':;g_'::n June 11, June 12, MEDIAN
1977 1976 1877 1876 1872-1976
Aseptic MERIRGIE . . ... .........c00eeinaann. 51 36 50 857 818 841
o 1 P 2 2 3 81 117 62
CRIROOPOK o c.sninivaisiors siwaimimion s simiss o v 50243 5,538 -— 139,787 131,017 ——
DHPIINGER oo oo s mroio AT e 2 - 2 %5 102 ;25
{PHMBOY 2o iR P e 2 16 13 17 268 330
Encaphaltis ) p iofectious -1 7 4 10 90 130 130
(TypeB ..o, 341 331 203 7-114 61667 49220
Hepatitis, Viral ) Type A ..................... 567 651 737 14,078 15,702 119,236
hypa (L o 1 SRS 158 196 %9078 3,848 f
MR . ...ivviii i, 15 16 7 172 154 124
Measles (rubeola)  ...............ccc00000ennn 29356 10518 1,191 240267 28,827 20,552
Meningococcal infections, total .. ................ 34 27 25 979 829 753
CIIRED. icoiatm s s R o RS s 34 27 24 974 818 736
IRIOIEY oo s s o S s R T e - = - 5 11 18
L e 459 1,035 10662 12,897 28,071 38,351
PRSI o vamv o s st vy 15 10 - 308 420 .
Rubelia (German measles) .................... 698 372 651 15,888 9,090 13,003
TetBNUS . ..ottt e 3 1 1 22 18 28
Tubereulosis . ..........cccivvnuannnnnaann 601 648 —" 13,352 14,402 ——
HORBRIUE o1 oot e s e S\ T A 3 1 4 61 55 46
B L L e 5 11 19 161 142 150
Typhus, tick-borne (Rky. Mt. spotted fever) ........ 52 27 45 269 172 172
Venereal Diseases:
Gonorrhea PRI . oo s it e 18,062 19,701 e 409,804 425,059 —
VMINIY 5 o enn e e e 693 417 — 11,827 13,007 S
o (Civilian ........ 391 475 —— d,166 11,065 e
Syphilis, primary and secondary NG 5 s Lo 135 150 i
Rabiesimanimals ......................... 62 70 79 10248 1,199 1,331
Table II. Notifiable Diseases of Low Frequency: United States
CUM. CUM.
L T T— SR - Poliomyslitis, 1ot . .cov0vovnnoins s o mammeimes i asieseis wioe &
WIS IOV oo o oo inmmss e e SRS S S N el VR 68 POMIC. -uitsrorvssisin oo Tl SO A VS, 4 S AV AR b &
«genital rubella syndrome: ... ... ... ... il 8 Psittacosis: "N Mex. L BolE. 1. .« .ooovvve v civammavmen s 27
Coposy: ol 2 . o . e R R e SR S SR e 52 Baliot 0 BN booms ononiid dnmiamess BESE Fdeeienn s eRisiee -
Leptospiosit:" Bl Yoo i ebion i vesiean s s s e 21 Trichinosis: Conn. 3, Ups. NLY. 1, Md. 3. . .. .........oooiiinnnn 49
T R Ty R ey 5 (U A F e (e S AT o 3 Typhus, musine: Ups. N.Y. 2, Tex. 3. .. ........ciiviinnnnann, 30

“Deiayed reports: Leptospirosis' lows 1 (197€); Psittacasis: Ark. 1 (1977)
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Table il
Cases of Specified Notifiable Diseases: United States
Weeks Ending June 11, 1977 and June 12, 1976 — 23rd Week

T g |y — ENCEPHALITIS HEPATITIS, VIRAL
MENIN- g DIPHTHERIA Primery: Arthro Post In- i MALARIA
AREA REPORTING T Rl borne ond u.,..”ﬁf, foctions | TYPeB | TymA yee

wn | wn | e | wn [ S| wn | ww | wn | e [ wen own | owm | R

51 2 5,243 2 45 16 13 7T 381 567 158 15 172

1 r 742 - - - - 2 7 1 9 - 7

- - 1 - - - - - - - - - -

- - 18 - - - - - 1 1 - - -

- - 10 - - - - - - - - - 1

- - 363 - - - - ~ - 1 9 - 2

- - 106 - - - - - - 1 - - 2

1 - 244 - - - - 2 6 8 - - 2

MIDDLE ATLANTIC ..... 8 = 783 - 5 4 1 - 64 59 22 3 42
Upstate Now York ..... - - 606 - - - 1 - 11 13 .6 1 10
New York City ....... 3 - 148 - 5 1 - - 16 11 6 2 20
Now Jersay 5 - NN - - 3 - - S 13 7 - 6
Ponnsylvania ......... = = 29 - - - - - 28 22 3 - 6
EAST NORTH CENTRAL .. - - 20149 - - 2 1 1 53 85 9 - 10
(N - - 256 - - 1 - - 17 25 - - 5
Iodione®....c.co0iics - - 55 - - 1 - - 2 3 3 - -
Mo <o inin - - 532 - - - 1 1 7 29 - - 1
Michign ........... - - 907 - - - - - 23 25 5 - 2
Wisconsin®........... - - 39 - - - - - 6 3 1 - 2
WEST NORTH CENTRAL .. 2 TR § - 1 - 1 1 16 32 13 3 15
Minnesota ........... = s - - = = - - 2 1 - - 5
(o = = 8l = = - - - 3 5 2 - -
Missowri  ........... 2 1 4 - 1 - 1 - 2 7 6 3 8
North Dakota® ....... " = 11 = - - - - - - - - -
South Dakota  ....... - = 1 = = - - - - 1 - - 1
Nebraska ........... - - 1 - - - - - 7 1 2 - -
Kommas ............. = - 64 = = = - 1 2 17 3 - 2
SOUTH ATLANTIC ..... 13 7 &g = < 1 1 2 7} 9; 2% 1 26
- - 3% - - - - - 10 1n 2 - T

- - 4 - - - - - 2 1 - - 1

2 = 20 = = = = = 4 1 s 1 4

3 - 72 - - - - - - 3 - - 1

- - Ny - - 1 - - 5 6 2 - 3

2 - 1 - - - - - 11 3 S - -

- - 17 = = - - - 5 16 - - 3

6 - 208 - - - 1 2 33 %€ 10 - 5

2 1 82 - - 5 3 - 17 29 4 - 3

- - 66 - - - - - - - - - 3

2 1 NV - - 3 - - 15 1 - - -

- - 10 - - - - - - Z 4 - -

- - 8 - - 2 3 - 2 13 - - -

9 - an - 1 1 - 1 16 48 22 1 L]

1 - 3 - - - - - 2 1 4 - -

- - NN - - - - - 2 . - - -

- - 4 - - - - - 2 2 - - -

8 - 165 - 1 1 - 1 10 23 18 1 9

- - 287 1 2 - - - L] 53 13 - 6

- - 9 - - - - - - 7 1 - -

- - 14 - - - - - - 3 - - -

- - = - = = - - 1 2 - - 1

- - 254 - - - - - 4 2 4 - 4

- - - 1 1 - - - - 14 - - -

- - NN - 1 - - - 4 20 7 - 13

- - 2 - - - - - - 5 1 - -

- - 8 - - - - - - - - - -

16 - 488 1 36 3 6 - 88 1€l 62 7 54

- - 449 1 3% 1 - - - 2 1 - 4

6 - 5 - - - - - 10 16 4 - 1

8 - - - 1 2 4 - 78 112 37 7 64

- - 9 - 1 - 2 - - a1 - - 1

2 - 25 - - - - - - 2 - - s

o R NA NA NA NA - NA - - NA A NA A -
Posrto Rico ........... - - 17 - - - - - - 7 - 1
Virgin Isionds®. .......... . - = - - - - - - - -

NN: Not Notifiable o

NA: Not Available

“Delayed Reports: Asep. Meng.: lowa delete 11 (1976), Ind. delete 1, W, Va. delete 1 (1977); Bruc.: lowa delete 3 (1976), Ark. add 3, Mont. delete 1 ( 877); Chickenpox: lows delete 80 (1876), N.
Hamp. add 11, Calif. 2dd 16, Guam add 2 (1977); Enceph, Pri.: lowa delete 6 (1976); Enceph, Post: lowa delets 2 (1876), Fla. delete 1 (1977); Hep. B: lowa delete 6 (1976), Fla delete 1 (1877); Hep.
A: lowa add 6 (1876), Ind. delete 2, Wis. delete 1, N. Dak. delete 7, Va. delete 1, Nev. add 2, Guam 2dd 1, V.I. add 1 (1977); Hep. Unsp.: lowa add 3 (1976), Guam add 1, V.1. delete 1 (1977).
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Table Ili-Continued
Cases of Specified Notifiable Diseases: United States
Weeks Ending June 11, 1977 and June 12, 1976 — 23rd Week

MEASLES (Rubsol) WENNGOORL AL INFEETIONE MUMPS PERTUSSIS RUBELLA TETANUS
REPORTING AREA
o CUMULATIVE o CUMULATIVE - CUM. o e CUM. cum
1877 [ 1976 1977 | 197 1w wn wn
UNITED STATES ..... 20356 440267 28,827 34 373 829 459 12,897 15 698 15,888 22
MEW ENGLAND ....... 168 Zo114 276 2 41 38 19 551 o 26 1,076 =
R R 51 87 3 = 3 = 2 40 ” = 68 ©
Mow Hampshire®....... 10 474 7 - 2 2 - 86 - 1 231 -
Vermomt ........... 23 288 = = ¢ 3 by 5 i = 63 =~
Mot I 29 582 24 1 12 1 4 99 - 14 330 -
Rhode Istand ......... 13 51 14 - - 4 1 46 - = 126 =
CRRBRRE e 42 632 228 1 19 18 12 275 - 11 260 -
BIDDLE ATLANTIC ..... 456 6o 449 5,971 ) 140 113 72 952 1 262 49992 1
Upstate Nows York . . ... 147 2,527 2,422 1 35 43 10 176 - 101 2,661 -
Now York City ....... 84 396 348 3 39 30 14 359 - 10 258 -
1§ 132 564 1 28 16 41 283 - 54 1,623 1
218 3,354 2:657 i &7 24 7 136 1 97 450 \ag
414 8,996 12,074 - 95 101 206 4,498 i 155 3,294 1
86 905 622 - 35 44 17 590 - 3% 1,038 -
116 4,092 29551 - 7 4 3 249 - 17 865 -
75 1,198 1,221 = 17 10 60 731 - g 245 -
23 793 4,894 - 24 35 67 1,525 1 82 799 1
ile 29008 20986 = 12 8 59 1,403 o 12 347 -
464 8,933 1,049 1 6% 60 45 3,037 i § 24 453 3
252 20285 321 - 21 13 - 5 - 5 16 13
97 49183 31 = 5 8 4 1,239 - 2 169 -
81 890 12 - 27 18 29 837 - - 32 1
- 16 3 - i 3 - il - -, 9 -
1 51 2 - 5 2 | 59 - 12 17 -
- 180 40 - 1 3 o= 54 1 = 2 -
33 1,323 660 1 3 13 11 832 - 5 228 1
167 3,363 1,682 9 207 L65 28 556 - 56 15469 7
- 22 122 - 3 2 1 94 - 1 23 -
11 297 665 2 15 15 3 40 - = 5 -
- 1 4 - s 2 - 5 = - - -
&3 10820 409 - 12 26 - 69 . 7 543 1
10 179 156 - 3 4 3 133 = | § 83 -
2 %9 - 1 52 31 1 31 - 10 410 -
7 137 3 - 20 30 1 10 - 34 200 g
60 706 - 1 36 13 2 10 - 4 47 -
16 132 323 5 6L 42 17 164 - 2 158 6
80 1,665 681 4 114 72 21 664 1§ 41 1,835 2
59 988 657 - 13 16 1 79 - - 66 1
16 575 9 3 30 31 16 380 L 34 1,655 1
4 76 - 1 4% 20 3 180 3 T 108 =
1 26 15 - 21 7 1 25 - - 6 -
35 1,872 589 2 A7 130 24 1,098 b 24 680 3
- 26 - - 9 6 1 27 2 - 1 -
2 73 161 1 64 18 - 30 2 - 23 1
1 52 273 - 6 18 1 400 - - 25 -
32 1,721 155 1 92 88 22 641 2 24 631 2
106 20034 49753 2 35 24 4 524 5 15 318 1
26 1,070 189 - 2 3 - 4 - 2 11 -
53 125 1,994 i 4 3 1 116 - 3 8 r
5 3 3 - 1 - - - - - 2 1
7 470 201 - 1 4 3 242 - [ 226 -
3 17 16 1 17 2 - 93 ] - 8 -
8 253 222 - 8 i/ - - - - 10 -
- 5 2,068 - i % - 62 . 2 46 -
& 85 62 - 1 1 - 7 - 2 7 -
466 8,861 1,752 8 112 126 %0 1,017 2 95 1771 &
17 452 191 2 15 20 10 267 . 12 419 -
15 306 118 - 10 10 3 183 - 3 93 -
422 8,014 Lo44l 6 63 85 26 547 2 76 1,247 4
- 55 - - 17 S - 26 » - 1 -
12 34 2 - 2 2 1 16 . L3 11 -
T NA 3 9 - - - NA 1 NA NA 4

Posrto Rico ........... 39 677 169 - - 2 13 425 2 1 21 7
Virgin Istonds .. ......... - 10 5 - - - 1 172 - - - -

13

NA: Not Available
°Delayed Reports: Measles: lowa add 10 (1976), N. Hamp. add 9, Mass. delete 11, Wis. add 146, lowa delete 2, Mo. delete 19, Guam add 1 (1977); Men. Inf.: Mo. deletz 1, La. delete 1 (1977); Mumps:
lowa add © (1976); Pertussis: Wash. add 1 (1977); Rubsella: lowa 2dd 3 (1976), Guam add 2 (1877)
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Table lil-Continued

Cases of Specified Notifiable Diseases: United States
Weeks Ending June 11, 1977 and June 12, 1976 — 23rd Week

5 TULA- | TYPHOID T;m%;:::ﬂ VENEREAL DISEASES (Civilian (:ases Only) RABIES
SRR USERCULOSIS | pewna | FEVER (RMSF) GONORRHEA SYPHILIS (Pri. & Sec)  |ANIMALS
CUMULATIVE CUMULATIVE
cuM. | cum cum cum. cuM.
W Sem | vem |7 vem | 7 |wem| V7 W | 1% W Tem | v | am
UNITED STATES ..... 601 13,352 41 5 161 52 269 18,062 409,804 425,059 391 9,166 11,065 1,268
27 493 1 2 10 - 3 308 10,536 11,363 16 363 319 19
- 37 - =~ - - - 34 779 986 1 9 8 17
% 15 - - - - : 27 427 300 - 2 4 1
- 28 - - - - - 10 281 2n - 4 2 -
17 28 1 2 1 - - 206 40640 5,382 12 270 227 -
2 37 - - 2 - 2 26 850 775 - 4 12 -
& 15 - - 1 - 1 2 3,559 3,650 3 7% 66 1
MIDDLE ATLANTIC ..... 114 2,134 - 3 30 2 10 2,228 $29933 479357 46 1,275 1,868 26
Upstate Now York . ... 12 335 - - & - 2 491 6,912 7,625 - 112 119 16
Now York City ... ... 43 715 - 1 12 - - 664 17,696 21,015 28  80L 1,194 =
New Jerssy  ...o..... 3¢ 539 - 2 12 2 2 624 70115 7,412 10 167 244 9
Raeme.. 25 545 - - 2 - 6 449 11,210 11,505 8 195 311 1
EAST NORTH CENTRAL .. 94 2,120 3 - 15 - - 20449 52,323 67,293 15 969 958 48
O i 6 320 1 ~- s - - 321 15,555 16,237 9 246 231 -
; 10 248 <~ = < - - 120 5,858 6,205 2 70 52 2
53 839 - - 1 - - 1,003 20,630 25,043 - S01 S35 14
20 613 - - 9 - - 786 140341 16,002 2 106 129 3
s 100 2 = - - - 221 5,889 5,806 2 %6 51 29
22 459 5 - 12 2 10 l.l4é 21,563 21,686 4 221 199 289
6 % - - 3 - - 184 3,806 3,893 2 67 43 94
1 48 - - = - - 136 2,573 2,728 - 26 19 53
5 191 & - s 1 7 526 9,174 8,620 2 77 8s 22
- 12 - - - - - 13 391 317 - - - 39
5 2 1 - - - - 31 566 593 - 1 2 59
1 186 - = 1 - - 134 1,835 1,877 - 21 i3 -
4 4 - = 3 1 3 122 3,158 3,656 - 29 38 22
121 3,000 8 - 27 32 153 4,202 99,6564 103,429 109 2,605 3,314 129
- 5 - - - - 1 30 15347 1,355 - 16 3s 1
14 43% 1 - - 4 16 573 12,708 16,1010 11 177 269 -
1 15 - - - - - 284 60550 7,210 12 275 266 -
18 33 - = 6 1l 48 405 10,256 10,852 5 251 283 2
¢ 113 - = 3 - It 65 10467 1e311 - 1 17 4
15 516 2 - 1 1% ST  ST7 14,858 15,165 12 374 635 6
15 288 2 - - 3 12 419 9,298 10,213 6 116 169 3
10 333 3 - s - 18 62 19,080 18,935 27 493 470 85
31 817 - - 8 - - 1,187 260130 264,283 36 906 1,172 30
ST 1,061 2 - 3 9 38 1,671 36,272 38,036 13 315 436 41
12 212 1 - = 4 5 133 6,835 5772 | = a3 65 12
27 388 1 - 1 5 30 613 14,510 16,935 & 9 176 22
9 315 - - 1 - 3 565 10,098 10,863 1 52 86 7
9 18 - - 1 - - 360 6,829 To466 6 131 109 -
52 1,552 18 - 6 7 56 2,128 52,786 56,788 Bl 1,296 1,261 433
1 175 1 - - 3 9 168 45099 5,503 - 29 3 56
& 311 - - - - - 367 7,952 8,272 15 280 267 e
3 146 & - - » 3 221 4,905 5,158 2 35 49 149
3% 920 3 - 6 - 13 1,372 35,830 37,855 64 950 902 224
16 353 3 - 1 - 1 e48 16,549 17,007 3 191 317 55
1 15 1 - - - i 30 811 839 - - 3 28
2 1y - - - - - 26 799 883 - & 12 -
2 7T - - - - - 24 419 3% - 13 6 -
- s 2 - 7 - - 158 49257 4,136 1 55 71 3
- 52 =~ - - - - 120 2,397 3,278 - 3% 86 -
11 169 - - 3 - - 257 4,865 5,129 2 75 101 23
- 15 - - & - - 33 944 833 - % 16 1
= B - = = o - NA 2,057 1,557 NA 6 22 -
98 2,070 I - 44 - - 3,285 67,148 62,106 106 1,931 2,333 208
NA 132 - - 1 - - 224 5,133 5,270 NA 76 65 -
IS 3 - - 3 - - e 65714 4,616 1 57 s6 -
83 1,528 1 - 39 - - 2,738 53,690 49,315 103 1,765 2,162 197
- 31 - - - - - 82 24152 10750 = 13 10 1
1L 286 - - 1 - - ) 1,459 10153 - 20 40 -
Guam® NA 31 - NA 1 NA - NA 96 165 NA 1 1 -
S 149 - - 3 - - 65 1,390 1,175 & 269 248 29
- 1 - = - - - 5 8s 120 -~ 3 36 -
: §

NA: Not Available 5
*Delayed Reports: TB: N. Hemp. 2dd 1, Chio delete 1, Mich. delete 1, N. Carol. delete 2, Guem 2dd 2 (1977); Typhoid Fever: Mo. delete 1 (1977); GC: Tenn. defete 2, La. delete 13, Guam add 6 (1977);
Syphilis: La. delets 6 (1977); An. Rabies: lowa odd 2 (1976); W. Va. delete 2 (1977)
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Deaths in 121 United States Cities®

Table IV

Week Ending June 11, 1977 — 23rd Week

ALL CAUSES Pres- Al L CAUSES Poou-
N -
REPORTING AREA ALL |65Yeors| 4584 | 2544 | Under |isflucaza| REPORTING AREA ALL |85 Yeors| 4564 | 25-44 | Under [infloenza
AGES |andOver| Yeers | Yeors | 1VYear | ALL ASES |pnd Over| Yeors | Years | 1Vesr | ALL
AGES AGES
WEW ENGLAND ..... 592 386 138 36 15 32 | SOUTH ATLANTIC 1,003 568 304 57 43 46
Boston, Mess. . ...... 157 86 69, 7 7 7 Atlaats, Ba. ....... 130 76 35 11 & 1
Bridgeport, Conn. 36 26 7 7 2 - 3 Boltimore, Md. ..... 127 76 61 2 5 4
Cambridge, Mess. 23 17 5 1 - 3 Charlotte, N. C. ..... 50 25 17 S 1 2
Foll River, Mass. . ... . 20 17 3 - - - Jocksonville, Fla. .. . .. 88 55 25 3 3 4
Hartford, Cona. ..... s3 33 10 .8 - 2 Miomi, Fla. ....... 102 58 36 3 2 3
Lowsll, Mess. ....... 18 12 4 1 - 1 Norfolk, Va. ....... ST 30 13 9 6 6
Lysn, Mass. ..... e 21 15 5 1 - - Richmond, Va. ..... 86 45 31 5 3 10
Now Bedford, Mass.. . . 25 20 6 3 - - Sovannah, Ga. ..... 49 28 17 1 - s
RNew Haven, Conn, 47 34 8 4 - 1 St. Petersburg, Fla 65 50 16 - - 5
Providence, R.I. .. ... 53 29 15 % 2 7 Tompa, Fla. ....... 63 31 21 5 4 3
Somerville, Mass. 4 3 1 - - 1 Washington, D. C 146 73 40 12 16 2
Springfield, Mass. 42 25 9 3 3 2 Wilmington, Del. . . ... 40 23 16 1 1 3
Waterbury, Conn 39 29 7 2 - 1
Worcester, Mass. ..... 50 38 8 - 3 %
EAST SOUTH CENTRAL 727 621 195 45 26 35
Birmingham, Al. ... 95 53 27 3 3 4
MIDDLE ATLANTIC ... 2,684 1,661 715 168 76 35 Chattanooga, Tenn. . . . 56 38 12 s 1 2
Albany, N. Y. ..... 46 28 8 3 5 - Knoxville, Tenn. .. ... 41 25 13 2 - -
Allentown, Pa. ..... 22 17 3 1 - 1 Louisville, Ky. ..... 112 65 28 5 9 9
Buffalo, N.Y. ..... 95 62 22 2 3 S Memphis, Tenn. ... .. 171 100 81 11 7 9
Camden, N.J. ..... 22 14 3 2 2 2 Mobile, Ala. ....... 76 64 18 10 2 2
Elizabeth, N. J. ..... 32 25 s 1 1 1 Montgomery, Ala 46 25 13 3 - 2
Erie,Pa. ......... 43 31 9 - 2 1 Nashville, Tenn. .. ... 132 71 43 6 & 6
Jersey City, N. J. 42 25 10 5 1 i
Mework, N. J........ 52 23 22 3 3 1
Bew York City, N. Y 1,296 781 350 2 31 %% | WEST SDUTH CENTRAL 1,243 690 331 82 69 26
Paterson, N.J. ..... 33 20 9 2 1 2 Austin, Tex. ....... 29 21 3 2 - 1
Philadelphia, Po. . . . .. 386 223 110 26 12 11 Baton Rouge, La. 46 26 13 3 & 2
Pittsburgh, Pa. ..... 157  1ilo 66 12 o i Corpus Christi, Tex. .. 38 25 9 1 2 -
Reading, Pa. . 30 23 6 1 - - Dallas, Tex. ....... 206 106 56 15 10 4
Rochester, N. Y. ..... 136 83 34 7 2 5 €l Paso, Tex. ....... 55 35 10 1 6 1
Schenectady, N. Y 23 15 6 2 ~ - Fort Worth, Tex. 84 46 23 7 6 2
Scranton, Pa. ....... 53 37 13 2 - 2 Houston, Tex. ..... 286 125 92 27 15 g
Syrocuse, N. Y. ..... 2 61 22 2 6 2 Litte Rock, Ark. ... . 56 30 13 3 4 1
Treaton, N.J. ..... 43 31 9 - 1 2 New Orlesns, La. ... 145 91 37 7 6 -
Utica, N.Y. ....... 18 12 6 - - 1 San Antonio, Tex. ... 156 90 41 12 10 2
Yonkers, N.Y. ..... 25 20 4 1 - 3 Shreveport, La. .. ... 66 37 20 1 s 2
Tulsa. Okla. ....... 82 60 16 3 1 4
EAST NORTH CENTRAL 2,421 1,347 702 162 111 63
Akron, Obio ....... 76 45 21 4 3 - | MOUNTAIN ......... 480 294 97 62 22 27
Canton, Ohio ... .... 18 10 6 1 - 1 Albuguergue, N. Mex. . 41 26 T - & 1 3
Chicogo, Wl ....... 561 306 159 35 37 17 Colorado Springs, Colo. 28 16 5 IS - 5
Cincinnati, Ohio ... .. 196 109 63 8 7 3 Denver, Colo. ....... 99 56 18 13 7 6
Cleveland, Ohio ... .. 182 88 67 12 5 2 Las Vegas, Nev. ..... 45 21 11 H 3 2
Columbus, Ohio . ... . 142 T4 66 13 3 5 Ogden, Unh ....... 21 13 s 2 - 3
Dayton, Ohio ... ... 108 58 36 8 3 - Phoenix, Ariz. ..... 100 61 25 6 & 1
Detroit, Mich. ..... 312 167 52 27 1% 1 Pueblo, Colo. ....... 26 23 1 2 - s
Evensville, Ind. . .... 67 40 18 3 2 2 Salt Lake City, Utah . 46 29 8 3 & -
Fort Wayns, Ind. 69 34 18 3 6 - Tucson, Ariz. ....... 76 69 18 3 3 3
A P 17 5 6 5 - 2
Grand Rapids, Mich. 47 36 10 1 - 8
Indianapolis, lad. 166 97 40 10 3 5 PACIFIC . . :ovots cass 1o775 1,167 615 93 47 48
Madison, Wis. ....... 28 15 3 2 3 4 Berkeley, Calif. ..... 17 11 2 2 1 1
Wihwgukee, Wis. ... .. 137 92 34 3 7 7 Fresno, Calif. .. .... 82 52 18 6 4 -
Peoria, I, ......... 43 20 9 6 5 - Glendale, Calif. ..... 29 22 5 - 1 2
Rockford, M. ....... 43 18 13 4 3 3 Honolulu, Hawaii &1 25 9 2 3 -
South Bend, Ind. 47 29 16 3 1 2 Long Beach, Catif 87 49 32 1 1 3
Toledo, Ohio . ...... 107 63 30 8 2 - Los Angeles, Calif. 567 391 116 31 6 23
Youngstown, Ohio 61 41 16 6 - - Oakiand, Calif. ..... 71 67 16 3 s 1
Pasadena, Calif. ..... 32 25 5 1 1 1
Portiard, Oreg. ..... 129 78 28 1 9 -
WEST NORTH CENTRAL 786 487 193 49 27 25 Sacramento, Calif 73 39 26 S 2 -
Des Moines, lows 58 39 16 2 2 - San Diego, Calif. . . ... 166 90 39 5 3 3
Duluth, Mirn. ..... 31 24 4 1 2 2 San Francisco, Calif. 1746 108 44 15 3 2
Kanses City, Kans. 33 18 6 4 1 2 San Jose, Calif. ..... 57 39 7 4 1 1
Kansas City, Mo. 142 97 34 7 2 3 Seattle, Wash. . ... ... 171 104 46 8 6 4
Lincoln, Nebr. ..... 31 23 7 - 1 2 Spokane, Wash. ..... 55 39 12 1 1 4
Minneapolis, Minn, 106 58 29 11 3 s Tocoma, Wash. ..... 44 28 14 2 - 3
Oemaha, Wobr. ....... 86 55 21 1 2 -
St Lowis, Mo. ..... 170 97 42 15 19 s
St Paul, Minn. ..... 63 65 12 3 - s TOTAL i o sabon oo 11,711 6,979 3,090 736 636 397
Wichita, Ksms. ..... &R 31 24 5 & 2
Expected Number .. ... 11,224 6,762 2,915 733 374 358

°By plate of occurrence and week of filing certificate. Excludes fetal deaths.
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TABLE 1. Influenza vaccine dosage by age, 1977-78

Bae Feoduct Type veseliil CCA Units® o Dss
18 years and oider Whole-virus or 0.5 400 1
Split-virus
6-17 years Split-virus 0.5 400 1
3-5 years Split-virus 0.25 200 2**
6-35 months Split-virus 0.15 120 2%%

“Representing equal amounts of A/Victoria/75 and B/Hong Kong/72.
**4 weeks or more between doses; both doses essential for good protection.

protein. Although current influenza vaccines contain only
a minute quantity of egg protein, they can, on rare occa-
sions, provoke hypersensitivity reactions. Individuals with
known or suspected hypersensitivity to eggs should be
given influenza vaccine only under the care and close ob-
servation of a physician.

3. Guillain-Barré syndrome, usually a self-limited paraly-
sis, is observed within 8 weeks after infiuenza vaccina-
tion in approximately 10 of every million persons
vaccinated. It also occurs, but less frequently, in un-
vaccinated persons. Prior to the intensive surveillance
of influenza vaccine that occurred during the swine
influenza wvaccination program in 1976, serious
adverse reactions, such as this syndrome, to influenza
vaccines had been virtually unrecognized. While the
risk is not high, persons who receive influenza vac-
cine should be aware of it and should recognize that
5-10% of persons with the Guillain-Barré syndrome

Epidemiologic Notes and Reports

have residual weakness to some degree and approxi-

mately 5% of them die.
PREGNANCY

Elevated rates of maternal and fetal mortality and of

congenital anomalies and other fetal effects resulting from
influenza infection during pregnancy have been widely dis-
cussed. Numerous reports from the 1918-19 influenza pan-
demic and a few small but tetter controlled studies in
1957-568, when the Asian infuenza pandemic occurred,
suggested that influenza can cause increased maternal and
fetal deaths. However, a number of more recent, prospec-
tive studies have failed to corroborate those findings. Thus,
although there are no persuasive data to document that
pregnancy is a risk-factor with influenza, the effect of in-
fluenza in pregnancy cannot be forecast with assurance.
Physicians generally avoid prescribing unnecessary drugs
and biologics for pregnant women, especially in the first
trimester; however, there are no data that specifically con-
traindicate influenza vaccination in pregnancy.

Ludwig’s Angina — Wisconsin

A 38-year-old truck driver from Beaumont, Texas, pre-
sented at a Wisconsin hospital on June 23, 1976, with dysp-
nea, fever, and malaise. On admission he was noted to be
severely tachypneic. Chest X-ray showed bilateral intersti-
tial pulmonary infiltrates and pleural effusions, and arterial
blood gases demonstrated severe hypoxia and metabolic
acidosis. Blood cultures were obtained, and the patient was
placed on penicillin, gentamicin, and chloramphenicol.
Within 24 hours he developed increasing respiratory distress
and suffered a cardiopulmonary arrest. Upon being resusci-
tated, he was transferred to a university hospital.

Examination at this hospital on June 24, 1976, showed
the patient to be deeply obtunded and in shock. Severe
gingivitis was apparent, and enlarged, matted, cervical,
and supraclavicular lymph nodes were noted on the left
<ide. An- aspirate of these nodes showed rare neutrophils

d one pleomorphic gram-negative rod. Examination of
-ne pleural fluid revealed rare, pleomorphic, faintly stain-
ing, gram-negative bacilli.

Because the patient had traveled extensively through an
area of the United States where plague is endemic, and be-

cause the clinical picture was compatible, penumonic
plague was strongly suspected. Tetracycline was added to
the therapeutic regimen, and the patient was placed in strict
isolation. CDC was contacted 01 June 25 to arrange for flu-
orescent antibody staining of specimens and to discuss the
advisability of treating secondary contacts prophylactically.
A recommendation was made that all patients who had had
contact with the patient during the past 2 days be placed
on prophylactic tetracycline pending confirmation of the
diagnosis.

On June 25, it was learned that the patient had had a
severe toothache and had seen a dentist one day prior to
becoming ill. Cultures of the pleural fluid that had been
negative 24 hours after being taken at the first hospital
were growing an anaerobic gram-positive coccusgand an-
aerobic gram-negative rod. It v/as then strongly suspected
that the patient had a dental abscess with a unilateral infec-
tion of the deep cervical spaces which had spread intra-
thoracically. The patient died with refractory shock and
hypoxia later that same day.
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Ludwig’s Angina — Continued
Autopsy confirmed necrotizing gingivitis and an exten-
vive putrid phlegmon of the deep fascial planes of the left
de of the neck extending into the mediastinum and
pleural spaces. Blood cultures taken on admission to the
first hospital subsequently yielded Peptostreptococcus
and Bacteroides melaninogenicus; cultures of the pleural
fluid yielded the same organisms and Streptococcus viridans
and a Bacillus species. ,
Editorial Note: Ludwig’s angina iy a rare infection, usually
of dental origin, which begins in the submandibular and
submental spaces and spreads downwards through planes of
the deep cervical fascia; it rarely extends into the medi-
astinum. A dental abscess of the mandibular molars can be
identified in most cases. Although alpha-hemolytic strepto-
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cocci and staphylococci have been most commonly re-
covered in culture, the infection usually involves anaerobic
organisms from the oral cavity. Treatment involves anti-
biotics, surgical drainage of the fascial spaces, and suppor-
tive therapy. Tracheostomy is often required as sub-mental
inflammation characteristically forces the tongue upwards
and backwards, compromising the airway.

Reported by DG Maki, MD, WA £ gger, MD, University of Wiscon-
sin Center for Health Sciences; and Bur of State Services, COC.,
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Cigarette Smoking in Teenagers — United States

Four nationwide surveys of teenage smoking habits re-
veal that the prevalence of smoking in this group is increas-
ing. The results of these surveys, conducted every 2 years
from 1968 through 1974, are shown in Table 2.

Smoking among males 12 .to 18 years of age rose from
14.7% in 1968 to 18.5% in 1970, and then stabilized at
approximately 16% in 1972 and 1974.

In contrast, the proportion of females who smoked in
this age group increased steadily from 8.4% in 1968 to
15.3% in 1974, when the number of females smoking
ilmost equaled the number of male smokers. If the teenage
female smoker becomes pregnant there is an increased risk
of perinatal mortality (MMWR 26[18], 1977).

Reported by the National Clearinghouse for Smoking and Health,
Bur of Health Education, and the Family Planning Evaluation Div,
Bur of Epidemiology, CDC.

TABLE 2. Percentage of U.S. teencgers® 12-18 years of age smoking
cigarettes®®, 1968,1970,1972, and 1974

1968 1370 1972 1974
Males 14.7 135 16.7 158
Females 84 1.9 133 15.3

*Current regular smoker = smoke: one or more cigarettes per week.

“**Representative samples were 1andomly selected by computer
from a bank of all possible combinations of area codes, telephone
exchanges, and subscriber number: with a sufficient surplus of selec-
tions to allow for the elimination of nonresidence telephones or res-
idences containing no teenagers. The standardized questionnaires,
which took approximately 15 miautes to complete, were adminis-
tered by trained professional interiewers.

Erratum, Vol. 26, No. 22

In the article, “Hepatitis—United States, 1975-
1976,” first column, second paragraph, last line
should read: “The average 4-week incidence of

p 177

hepatitis B is 0.50 cases/100,000 population,”
not “weekly,” as written.
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