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Prevention and Control of Influenza

Recommendation of the Immunization Practices Advisory Committee (ACIP)

of the U.S. Public Health Service

These recommendations of the Im-
munization Practices Advisory Com-
mittee (ACIP) update for 1985-86 the
information on the vaccine and anti-
viral agent available for control of
influenza. Changes include addition
of statements about: (1) the route of
vaccine administration; (2) the use of
amantadine in medical personnel dur-

I_g--majng influenza A outbreaks; (3) the

g

1eed to prepare contingency plans to

"~ expedite use of amantadine in abort-

ing influenza A outbreaks among resi-
dents of institutions; and (4) reduction
in the dosage of amantadine for older
patients or persons with seizure disor-
ders.

Introduction

Influenza viruses have continually
demonstrated an ability to cause ma-
jor epidemics of respiratory disease.
Typical influenza illness is character-
ized by abrupt onset of fever, sore
throat, and nonproductive cough, and
unlike many other common respira-
tory infections, can cause extreme
malaise lasting several days. More se-
vere disease can result from invasion
of the lungs by influenza virus (pri-
mary viral pneumonia) or by second-
ary bacterial pneumonia. High attack
rates of acute illness and the frequent
occurrence of lower respiratory tract
complications usually result in dra-
matic rises in visits to physicians’ of-
fices and hospital emergency rooms.

om Furthermore, influenza frequently in-

i

_fects individuals who, because of their
ages or underlying health problems,
are poorly able to cope with the dis-
ease and often require medical atten-
tion, including hospitalization. Such
persons are considered to be medi-

cally at *‘high risk’ in epidemics. In
one recent study, for example, hospi-
talization rates for adults with high-
risk medical conditions increased dur-
ing major epidemics by about twofold
to fivefold in different age groups,
reaching a maximum rate of about 800
excess hospitalizations per 100,000
high-risk persons.

A further indication of the impact of
influenza epidemics is the significant
increase that often occurs in mortal-
ity. Such excess mortality is attrib-
uted not only to the direct cause of
influenza pneumonia but also to an
increase in deaths from cardiopulmo-
nary disease. Ten thousand or more
excess deaths have been associated
with epidemics 17 times from 1957 to
1984. Excess mortality again ex-
ceeded the epidemic threshold during
the 1984-1985 influenza season. About
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90% of the excess deaths attributed to
pneumonia and influenza during epi-
demics occur among persons 65 years
of age or older.

The greatest impact of influenza is
normally seen when new strains ap-
pear against which most of the popu-
lation lacks immunity. In these cir-
cumstances (e.g., 1957 and 1968),
pandemics occur, and a quarter or
more of the U.S. population was af-
fected over 2-3 months.

Because of the increasing propor-
tion of elderly persons in the U.S.
population, and because age and its
associated chronic diseases are risk
factors for severe influenza illness,
the future toll from influenza may in-
crease, unless control measures are
used more vigorously than in the past.
Other populations at high risk for in-
fluenza-related complications are also
increasing because of such factors as
the success of intensive-care units for
neonates, better management of dis-
eases (such as cystic fibrosis), and
better survival rates for organ trans-
plant recipients. This statement dis-
cusses the presently available medical
control measures, immunoprophy-
laxis with vaccines, and prophylaxis
or therapy with the antiviral drug,
amantadine.

Options For The Control of Influenza
For about 20 years, efforts to re-
duce the impact of influenza in the
United States have been aimed pri-
marily at,immunoprophylaxis of per-
sons at greatest risk of serious illness
or death., Observations during influ-
enza epidemics indicate that most in-
fluenza-related deaths occur among:
(1)persons older than 65 years of age;



and (2) persons with chronic underly-
ing disorders of the cardiovascular,
pulmonary, and/or renal systems,-as
well as those with metabolic diseases
(including diabetes mellitus), severe
anemia, and/or compromised immune
function. Recommendations listed be-
low apply primarily to these high-risk
groups. In addition, measures are de-
scribed that apply to other individuals
or groups under special circum-
stances. Influenza control options
should also be made available to indi-
viduals who wish to reduce their
chances of acquiring influenza infec-
tion or to reduce the severity of dis-
ease.

Prophylaxis is likely to be achieved
with greatest cost-effectiveness by
vaccinating individuals for whom in-
fection may have the most severe con-
sequences and for whom there is a
higher than average potential for in-
fection. In addition, vaccination can
best be organized when such high-risk
individuals routinely have contact
with the health-care delivery system
for reasons other than acute respira-
tory infection before the influenza
season, thereby permitting vaccine

administration without special visits
to doctors’ offices or clinics. Other
indications for, prophylaxis (whether
with vaccine or antiviral drugs) in-
clude the strong desire of any person
to avoid a preventable illness.

The presently available specific
therapy for influenza A, amantadine
hydrochloride (Symmetrel®), is most
likely to benefit individuals who seek
medical attention promptly because of
abrupt onset of an acute respiratory
infection with troublesome symptoms
during an influenza A epidemic. For
high-risk individuals for whom influ-
enza vaccine has not been used or has
not prevented infection, amantadine
therapy should be effective in reduc-
ing the severity of disease.

Inactivated Influenza Vaccine

Use of inactivated influenza vac-
cine is the single most important
measure in preventing and/or attenu-
ating influenza infection. Potency of
present vaccines is such that nearly all

vaccinated young adults develop he- |

magglutination-inhibition antibody ti-
ters that are likely to protect them
against infection by strains like those
in the vaccine and, often, by related
variants that emerge. The elderly, the
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very young, and patients with certain
chronic diseases may develop lower
postvaccination antibody titers than
young adults. Under these circum-
stances, however, influenza vaccine
may be more effective in preventing
lower respiratory tract involvement
or other complications of influenza
than in preventing infection and in-
volvement of the upper respiratory
tract. Influenza vaccine will not pre-
vent primary illness caused by other
respiratory pathogens.

Annual vaccination against influ-
enza has been recommended since
1963 for individuals at high risk of
lower respiratory tract complications
and death following influenza infec-
tion, i.e., the elderly and persons with
chronic disorders of the cardiovascu-
lar, pulmonary, and/or renal systems,
metabolic diseases, severe anemia,
and/or compromised immune func-
tion. These groups have been identi-
fied primarily by reviews of death cer-
tificate data, supported by
hospital-based or population-based
studies. Each group encompasses pa-
tients along a continuum of underlying
general health. In other words, within
each broadly defined high-risk cate-
gory, some persons may be more
likely than others to develop severe
complications from influenza infec-
tion.

Investigations of influenza out-
breaks in nursing homes, for example,
have demonstrated attack rates as
high as 60%, with case-fatality ratios
of 30% or more. Chronic diseases and
other debilitating conditions are com-
mon among nursing home residents,
and spread of infection can often be
explosive in such relatively crowded
and closed environments. Recent ret-
rospective studies of noninstitutiona-
lized patients also suggest that
chronic underlying diseases, particu-
larly those that affect the cardiovascu-
lar and pulmonary systems, may con-
tribute more to the severity of illness
than age alone. Since influenza infec-
tions are also known to invoke abnor-
malities in gas exchange and periph-
eral airways dysfunction in adults,
children with compromised pulmo-
nary function, including those with
cystic fibrosis, chronic asthma, and
bronchopulmonary dysplasia, as well
as neonates in intensive-care units,
may also be at higher risk of severe
illness, although firm evidence is lack-
ing. Children with congenital heart
disease may also be considered at
high risk, since respiratory viruses in
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general often produce severe infec-
tions in this population.

Target Groups for Vaccination

1. Based on the above observations,
the previous, broadly defined high-
risk group has been further classi-
fied on the basis of priority, so
special efforts can be directed at
providing vaccine to those who
may derive the greatest benefit.
Groups for which active, targeted
vaccination efforts are most neces-
sary are:

a. Adults and children with
chronic disorders of the cardio-
vascular or pulmonary systems
that are severe enough to have
required regular medical fol-
low-ups or hospitalization dur-
ing the preceding year.

b. Residents of nursing homes
and other chronic-care facili-
ties (e.g., institutions housing
patients of any age with
chronic medical conditions).

2. Although not proven, it is reason-
able to believe that medical per-
sonnel can transmit influenza in-
fections to their high-risk patients
while they are themselves incubat-
ing infection, undergoing subclini-
cal infection, or working despite
the existence of mild symptoms.
In many winters, nosocomial out-
breaks of influenza are reported.
The potential for introducing influ-
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enza to high-risk groups, such as
patients with severely compro-
mised cardiopulmonary or im-
mune systems or infants in neona-
tal intensive-care units, should be
reduced by vaccination programs
targeted at medical personnel.
Therefore, physicians, nurses, and
other personnel who have exten-
sive contact with high-risk patients
(e.g., primary-care and certain cli-
nicians and staff of intensive-care
units) should receive influenza
vaccination annually.

After considering the needs of the
above two target groups, high pri-
ority should also be given to orga-
nizing special programs making
vaccine readily available to per-
sons at moderately increased risk
of serious illness compared with
the general population:

a. Otherwise healthy individuals
over 65 years of age.

b. Adults and children with
chronic metabolic diseases (in-
cluding diabetes mellitus), re-
nal dysfunction, anemia, im-
munosuppression, or asthma
that are severe enough to re-
quire regular medical follow-
ups or hospitalization during
the preceding year.




Vaccine Recommendations

Influenza vaccine is recommended
for high-risk persons 6 months or
older, for their medical-care person-
nel, and for other persons wishing to
reduce their chances of acquiring in-
fluenza illness. Vaccine composition
and doses are given in Table 1. Guide-
lines for use of vaccine are given be-
low for different segments of the pop-
ulation. Although the 1985-1986
vaccine has the same formulation as
the 1984-1985 vaccine, immunity de-
clines in the year following vaccina-
tion. Therefore, a history of vaccina-
tion for the 1984-1985 season does not
preclude the need to be revaccinated
for the 1985-1986 influenza season to
provide optimal protection.

Data on influenza immunogenicity
and reactogenicity have generally
been obtained when vaccine is admin-
istered by the intramuscular (deltoid)
route. Because adequate evaluation of
other routes in high-risk persons is
lacking, the preferred route of vacci-
nation is the deltoid muscle whenever
possible.

High-Priority Target Groups

Annual vaccination with inactiva-
ted influenza vaccine is considered
the single most important measure in
preventing or attenuating influenza in-
fection and is strongly recommended
for persons at high risk and for those
providing their medical care. In most
past years, only 20% of the groups
defined as high-risk on the basis of
medical condition or age received in-
fluenza vaccine in any given year. In-
creased efforts must be made to im-
munize persons in high-risk groups,
particularly those in the highest-prior-
ity target groups (see target group 1
above).

As an initial step, the ACIP recom-
mends that infection-control pro-
grams in institutions for the aged or
chronically ill have as their goal the
achievement of no less than 80% vac-
cination rates for the residents. Hos-
pitals and physicians should have a
similar objective for vaccinating pa-
tients with severe cardiopulmonary
disorders and for vaccinating medical
personnel who have the greatest po-
tential to introduce influenza virus
into high-risk hospital settings (see
target group 2 above). Wherever pos-
sible, efforts should also be made to
vaccinate persons at moderately in-
creased risk (see target group 3
above). This latter objective often re-
quires that active promotion of influ-
enza vaccine be made by individual
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physicians who practice outside orga-
nizations that can set administrative
guidelines and procedures for their
professional staff. Establishing sys-
tems for influenza vaccination activi-
ties in physicians’ offices and clinics is
essential in providing vaccine.

General population. Physicians
should administer vaccine to any per-
sons in their practices who wish to
reduce their chances of acquiring in-
fluenza infection. Persons who pro-
vide essential community services,
such as fire and police department
employees, and health-care personnel
are not considered to be at increased
occupational risk of serious influenza
illness but may be considered for vac-
cination programs designed to mini-
mize the possible disruption of essen-
tial activities that can occur during
severe epidemics.

Pregnant women. Pregnancy has
not been demonstrated to be a risk
factor for severe influenza infection,
except in the largest pandemics of
1918-1919 and 1957-1958. Influenza

vaccine is considered generally safe
for pregnant women. Nonetheless,
when vaccine is given during preg-
nancy, waiting until after the first tri-
mester is a reasonable precaution to
minimize any concern over the theo-
retical possibility of teratogenicity.
Persons who should not be vacci-
nated. Inactivated influenza vaccine
should not be given to persons who
have an anaphylactic sensitivity to
eggs, (see SIDE EFFECTS AND AD-
VERSE REACTIONS below). Persons
with acute febrile illnesses normally
should not be vaccinated until their
temporary symptoms have abated.

Strategies for Implementing Influenza
Vaccine Recommendations

Influenza vaccine should normally
be obtained to use during the fall.
More effective programs for giving in-
fluenza vaccine are needed in nursing
homes and other chronic-care facili-
ties, in physicians’ offices, and in hos-
pital settings. Adults and children in
high-priority target groups who do not
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reside in nursing homes or other
chronic-care facilities should be given
influenza vaccine at the time of regu-
lar medical follow-ups in the fall.
g Those not scheduled for regular medi-
. ~al appointments in the fall should be
notified by their medical offices or
clinics to come in specifically to re-
ceive influenza vaccine. During the
fall, physicians responsible for care of
hospitalized patients should consider
administering influenza vaccine to pa-
tients with high-risk conditions before
the patients are discharged.

These and other programs to annu-
ally vaccinate target groups require
planning well in advance and should,
whenever possible, be completed be-
fore the beginning of the influenza
season. However, vaccine can be
given right up to the time influenza
virus activity is documented, and
even thereafter, although temporary
chemoprophylaxis may be indicated
in these situations (see ANTIVIRAL
AGENT: AMANTADINE below).
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Vaccine Composition

Influenza A viruses are classified
into subtypes on the basis of two anti-
gens: hemagglutinin (H) and neur-
aminidase (N). Three subtypes of he-
magglutinin (H1, H2, H3) and two
subtypes of neuraminidase (N1, N2)
are recognized among influenza A vi-
ruses that have caused wide-spread
human disease. Immunity to these an-
tigens, especially hemagglutinin, re-
duces the likelihood of infection and
the severity of disease if infection
does occur. However, there may be
sufficient antigenic variation (anti-
genic drift) within the same subtype
over time, so that infection or vacci-
nation with one strain may not induce
immunity to distantly related strains
of the same subtype. Although influ-
enza B viruses have shown much
more antigenic stability than influenza
A viruses, antigenic variation does oc-
cur. As a consequence, the antigenic
characteristics of current strains pro-
vide the basis for selecting virus

strains included in the vaccine.

Based on the most recent epidemio-
logic and laboratory data (reported
periodically in MMWR during the
1984-1985 influenza season), it is an-
ticipated that strains prevalent in
1985-1986 will be closely related to A/
Philippines/2/82(H3N2), A/Chile/1/
83(HIN1), and B/USSR/100/83.
Therefore, these strains will be in-
cluded in the vaccine for use during
the 1985-1986 season (Table 1). Al-
though the components and their con-
centration in the 1985-1986 vaccine
will be identical to those in the 1984-
1985 vaccine, all 1984-1985 influenza
vaccines released for civilian use have
a June 30, 1985, expiration date. Re-
maining 1984-1985 vaccines should
not be used beyond their expiration
dates.

Side Effects and Adverse Reactions
Vaccines used in recent years have

generally been associated with only a
few reactions; fewer than one-third of
vaccinees have been reported to de-
velop local redness or induration for |
or 2 days at the site of injection. Sys-
temic reactions have been of two
types:

1. Fever, malaise, myalgia, and other
systemic symptoms of toxicity, al-
though infrequent, most often af-
fect children and others who have
had no exposure to the influenza
virus antigens contained in the
vaccine. These reactions, which
begin 6-12 hours after vaccination
and persist for 1-2 days, are usu-
ally attributed to the influenza an-
tigens (even though the virus is
inactivated) and constitute most of
the systemic side effects of influ-
enza vaccination.

2. Immediate, presumably allergic,
responses, such as flare and wheal
or various respiratory tract symp-
toms of hypersensitivity, occur ex-
tremely rarely after influenza vac-
cination. These symptoms
probably result from sensitivity to
some vaccine component, most
likely residual egg protein. Al-
though current influenza vaccines
contain only a small quantity of
egg protein, on rare occasions,
vaccine can induce hypersensitiv-
ity reactions. Individuals with
anaphylactic hypersensitivity to
eggs should not be given influenza
vaccine. Such persons include
those who, on eating eggs, develop
swelling of the lips or tongue or
experience acute respiratory dis-
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tress or collapse. Unlike the 1976
swine influenza vaccine, subse-
quent vaccines have not been as-
sociated with an increased fre-
quency of Guillain-Barré
syndrome.

It has been reported that influenza
vaccination may affect the clearances
of warfarin and theophylline. Several
studies, however, have failed to show
any consistent adverse effect of influ-
enza vaccination on patients taking
these drugs.

Simultaneous Pneumococcal
Vaccination

Thereiis considerable overlap in the
target groups for influenza vaccina-
tion and pneumococcal vaccine.
Pneumococcal vaccine and influenza
vaccine can be given at the same time
at different sites without increased
side effects, but it should be empha-
sized that, whereas influenza vaccine
is given annually, pneumococcal vac-
cine should be given only once to
adults. Detailed immunization re-
cords, which should be provided to
each patient, will help ensure that ad-
ditional doses of pneumococcal vac-
cine are not given.

Antiviral Agent: Amantadine

The only drug currently available
for the specific prophylaxis and ther-
apy of influenza virus infections is
amantadine hydrochloride (Symme-

- trel®), which appears to interfere with
the uncoating step in the virus replica-
tion cycle. The drug also reduces vi-
rus shedding. Amantadine is 70%-90%
effective in preventing illnesses
caused by circulating strains of type A
influenza viruses (it is not effective
against type B influenza). When ad-
ministered within 24-48 hours after
onset of illness, amantadine has been
shown to reduce the duration of fever
and other systemic symptoms with a
more rapid return to routine daily ac-
tivities and improvement in peripheral
airway function. Since it may not pre-
vent actual infection, persons who
take the drug may still develop im-
mune responses that will protect them
when exposed to antigenically related
viruses.

While considerable evidence shows
that amantadine chemoprophylaxis is
effective against influenza A, in most
circumstances, it should not be used
in lieu of vaccination, because it con-
fers no protection against influenza B,
and patient compliance could be a
problem for continuous administra-
tion throughout epidemic periods,
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which generally last 6-12 weeks.
Amantadine prophylaxis recommen-
dations. Specific circumstances for
which amantadine prophylaxis is rec-
ommended include the following:

1. As short-term prophylaxis during
the course of a presumed influenza
A outbreak (e.g., in institutions for
persons at high risk), particularly
when the vaccine may be rela-
tively ineffective (e.g., due to ma-
jor antigenic changes in the virus).
The drug should be given early in
the outbreak in an effort to reduce
the spread of the infection. Contin-
gency planning for influenza out-
breaks in institutions is needed to
establish specific steps for rapid
administration of amantadine
when appropriate, including ob-
taining physicians’ orders at short
notice. When the decision to give
amantadine for outbreak control is
made, it is desirable to administer
the drug to all residents of the af-
fected institution, taking into ac-
count dosage recommendations
and precautions given below and
in the drug’s package insert.

2. As an adjunct to late immunization
of high-risk individuals. It is not
too late to immunize even when
influenza A is known to be in the
community. However, since the O
development of a protective re-
sponse following vaccination takes
about 2 weeks, amantadine should
be used in the interim. The drug is
not known to interfere with anti-
body response to the vaccine.

3. To reduce disruption of medical
care and to reduce spread of virus
to high-risk persons when influ- -
enza A virus outbreaks occur.
Amantadine prophylaxis is desir-
able for those physicians, nurses,
and other personnel who have ex-
tensive contact with high-risk pa-
tients but who failed to receive the
recommended annual influenza
vaccination before the onset of in-
fluenza A activity. Such unpro-
tected health-care workers should
be immediately offered vaccine
and provided amantadine for the
subsequent 2 weeks while a pro-
tective response to vaccination de-
velops. If vaccine is not given, is
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unavailable, or is of low efficacy
due to a major antigenic change in
the virus, amantadine prophylaxis
should be continued throughout
the period of influenza A activity
in the community. Other health-
care workers in hospitals should
also be offered amantadine as long
as this does not jeopardize the
availability of the drug for prophy-
laxis of staff having greatest con-
tact with high-risk patients.
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4. To supplement protection afforded
by vaccination in those with im-
paired immune responses. Chemo-
prophylaxis may be considered for
high-risk patients who may be ex-
pected to have a poor antibody
response to influenza vaccine,
e.g., those with severe immunode-
ficiency.

As chemoprophylaxis throughout
the influenza season for those few
high-risk individuals for whom in-

fluenza vaccine is contraindicated
because of anaphylactic hypersen-
sitivity to egg protein or prior se-
vere reactions associated with in-
fluenza vaccination.

Amantadine can also be used pro-
phylactically in other situations (e.g.,
unimmunized members of the general
population who wish to avoid influ-
enza A illness). This decision should
be made on an individual basis.

Therapy. Since vaccine efficacy is
less than 100%, amantadine should be
considered for therapeutic use, partic-
ularly for persons in the high-risk
groups if they develop illness com-
patible with influenza during a period
of known or suspected influenza A
activity in the community. The drug
should be given within 24-48 hours of
onset of illness and should be contin-
ued until 48 hours after resolution of
signs and symptoms.

Persons who should not be given
amantadine. Particular caution should
be exercised for persons under 1 year
of age, persons of any age with im-
paired renal function, or persons with
an active seizure disorder (see below).

Dosage. The usual adult dosage of
amantadine is 200 mg per day. Split-
ting the dose into 100 mg twice daily
may reduce the frequency of side ef-
fects. Because renal function nor-
mally declines with age, and because
side effects have been reported more
frequently in older persons, a reduced
dosage of 100 mg/day is generally ad-
visable for persons aged 65 years and
older to minimize the risk of toxicity.
Dosages for children and for persons
of any age with recognized renal dis-
ease are given in Table 2. Persons 10-
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64 years old without recognized renal
disease but with an active seizure dis-
order may also be at risk of increased
frequency of their seizures when
given amantadine at 200 mg/day
rather than 100 mg/day.

Side effects and adverse reactions.
Five percent to 10% of otherwise
healthy adults taking amantadine have
reported side effects, such as insom-
nia, lightheadedness, irritability, and
difficulty concentrating. These and
other side effects (see package insert)
may be more pronounced in patients
with underlying diseases, particularly
those common among the elderly;
provisions for careful monitoring are
needed for these individuals so that
adverse effects may be recognized
promptly and the drug reduced in dos-
age or discontinued, if necessary.
Since amantadine is not metabolized,
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toxic levels will occur when renal
function is sufficiently impaired.

Other Measures

Under special circumstances, sup-
plementary control measures may be
useful in further limiting the spread of
influenza. Influenza is known to cause
nosocomial infection; a number of
measures, including isolation, cohort-
ing of patients and personnel, limiting
visitors, and avoiding elective admis-
sions and surgery during an influenza
outbreak, have all been suggested to
limit further transmission. However,
the effectiveness of most of these
measures has not been conclusively
demonstrated. Schools or classrooms
have been closed occasionally when
explosive outbreaks have occurred.
The effect of this measure on virus
transmission has not been es-
tablished.
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