






for planning, communication,
and administration of vaccines
to achieve the immunization of
all children 6 months and older.

● The importance of collabora-
tion and partnership at the lo-
cal level was highlighted last

year when the 2009 H1N1 pan-
demic created the immediate
need to vaccinate as many peo-
ple as possible with the mono-
valent vaccine.

● Plan to make trivalent sea-
sonal influenza vaccine easily

accessible for all children. Ex-
amples might include creating
walk-in influenza clinics, mak-
ing vaccine available during
all office hours, extending
hours beyond routine times
during peak vaccination peri-
ods, and working with other
institutions (eg, schools, child
care centers, churches) to ex-
pand venues for administer-
ing vaccine, with appropriate
documentation of immunization
to be provided to the child’s
medical home if possible.

● Concerted efforts among the
aforementioned groups, plus
vaccine manufacturers, distrib-
utors, and payers, also are nec-
essary to appropriately priori-
tize distribution to the primary
care office setting, especially
when vaccine supplies are de-
layed or limited.

9. The neuraminidase inhibitors os-
eltamivir (Tamiflu [Roche Labora-
tories, Nutley, NJ]) and zanamivir
(Relenza [GlaxoSmithKline, Re-
search Triangle Park, NC]) are the
only antiviral medications rou-
tinely recommended for chemo-
prophylaxis or treatment during
the 2010–2011 season. All strains
of influenza currently anticipated
to circulate are susceptible to
them but are resistant to amanta-
dine and rimantadine (Table 1).
Resistance characteristics may
change rapidly, and susceptibility
data should be verified at the start
of the influenza season, either on
the Centers for Disease Control
and Prevention (CDC) Web site
(www.cdc.gov/flu/index.htm) or the
AAP Web site (www.aap.org or
http://aapredbook.aappublications.
org/flu).

10. As the 2010–2011 influenza sea-
son unfolds, it is critically impor-
tant for health care providers to

FIGURE 3
Number of 2010–2011 seasonal influenza vaccine doses. a The interval between 2 doses is 4 weeks.

TABLE 1 Antiviral Drug Sensitivities of Influenza Strains Expected to Circulate During the 2010–
2011 Influenza Season

Seasonal Influenza Vaccine
Strain (2010–2011)

Amantadine (Symmetrel)/
Rimantadine (Flumadine)

Oseltamivir
(Tamiflu)

Zanamivir
(Relenza)

Seasonal influenza A (H1N1) virus
(derived from 2009 pandemic
influenza A [H1N1] virus)

Resistant Susceptible Susceptible

Seasonal influenza A (H3N2) virus Resistant Susceptible Susceptible
Seasonal influenza B virus Resistant Susceptible Susceptible

For current recommendations about treatment and chemoprophylaxis of influenza, see www.cdc.gov/flu/professionals/
antivirals/index.htm or www.aapredbook.org/flu. Circulating strains in local communities may vary from those found in the
vaccine. Antiviral sensitivities of these strains are reported weekly at www.cdc.gov/flu/weekly/fluactivity.htm.
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be aware of new recommenda-
tions from their local and state
health departments. Up-to-date in-
formation can be found on the CDC
Web site (www.cdc.gov/flu/index.
htm) and the AAP Web site (www.
aap.org or http://aapredbook.
aappublications.org/flu).

TRIVALENT SEASONAL INFLUENZA
VACCINES

Tables 2 and 3 summarize information
on the 2 types of trivalent seasonal in-
fluenza vaccine used to immunize both
children and adults: injectable triva-
lent inactivated influenza vaccine (TIV)
and intranasally administered live-
attenuated influenza vaccine (LAIV).
Both 2010–2011 vaccines contain the
identical strains of influenza A sub-
types (ie, H1N1 and H3N2) and influ-
enza B anticipated to circulate during
the upcoming influenza season:

● The A/California/7/2009 (H1N1)–like
antigen is derived from the pan-
demic 2009 influenza A (H1N1) virus
and is the same antigen used in the
2009 monovalent pandemic H1N1
vaccine.

● The 2009 pandemic influenza A
(H1N1) virus seems to have re-
placed the influenza A (H1N1) vi-
rus that has circulated world-
wide since 1977.

● Administration of the 2009 H1N1
monovalent vaccine was initially
recommended through June 30,
2010, although the expiration
date of some vaccine lots may ex-
tend into 2011.

● Unused doses of the 2009 H1N1
monovalent vaccine should not
be discarded to cover for pos-
sible surges in cases before
the trivalent seasonal influ-
enza vaccine arrives in local
communities.

● The A/Perth/16/2009 (H3N2)–like
antigen is a drift strain that differs
from the H3N2-like antigen recom-
mended during the 2009–2010
Northern Hemisphere seasonal in-
fluenza vaccine.

● The influenza B vaccine strain will
remain B/Brisbane/60/2008 and is
the same strain that is in the 2009–

2010 Northern Hemisphere sea-
sonal influenza vaccine.

TIV is an inactivated vaccine that con-
tains viral antigens but no live virus
and, therefore, cannot produce an ac-
tive virus infection. TIV is administered
intramuscularly to people who are 6
months of age and older, including
those who are healthy and those with
chronic medical conditions. The most
common adverse events after adminis-
tration are local pain and tenderness.
Fever is also seenwithin 24 hours after
immunization in approximately 10% to
35% of children younger than 2 years
(statistics similar to those for the influ-
enza A [H1N1] 2009 monovalent vac-
cine) but rarely in older children and
adults. Mild systemic symptoms such
as nausea, lethargy, headache, muscle
aches, and chills also can occur after
administration of TIV. With 1 of the 3
strains in the 2010–2011 trivalent
seasonal influenza vaccine being de-
rived from the 2009 pandemic influ-
enza A (H1N1) virus, it is important to
note that recently published data
from surveillance systems monitor-

TABLE 2 Approved Trivalent Seasonal Influenza Vaccines for Different Age Groups: United States, 2010–2011 Influenza Season

Vaccine Trade
Name

Manufacturer Presentation Thimerosal Mercury
Content, �g of Hg
per 0.5-mL Dose

Age
Group

Inactivated
TIV Fluzone Sanofi Pasteur 0.25-mL prefilled syringe 0 6–35 mo

0.5-mL prefilled syringe 0 �36 mo
0.5-mL vial 0 �36 mo
5.0-mL multidose vial 25 �6 mo

TIV Fluzone HD Sanofi Pasteur 0.5-mL prefilled syringe 0 �64 y
TIV Fluvirin Novartis (formerly Chiron) 0.5-mL prefilled syringe �1.0 �4 y

5.0-mL multidose vial 24.5 �4 y

TIV Agriflu Novartis (formerly Chiron) 0.5-mL prefilled syringe 0 �18 y
TIV Fluarix GlaxoSmithKline 0.5-mL prefilled syringe 0 �3 y
TIV FluLaval GlaxoSmithKline 5.0-mL multidose vial 25 �18 y
TIV Afluriaa CSL Biotherapies 0.5-mL prefilled syringe 0 �9 y

5-mL multidose vial 25 �9 y
Live-attenuated
LAIV FluMist MedImmune 0.2-mL sprayer 0 2–49 y

Data sources: American Academy of Pediatrics, Committee on Infectious Diseases. Policy statement—recommendations for the prevention and treatment of influenza in children,
2009–2010. Pediatrics. 2009;124(4):1216–1226; and Centers for Disease Control and Prevention. Prevention and control of seasonal influenza: recommendations of the Advisory Committee
on Immunization Practices (ACIP). MMWR Recomm Rep. 2010;59(RR-8):1–62.
a Although licensed by the Food and Drug Administration for children 36 months and older, this year’s recommendation is to limit the use of the vaccine only to children 9 years and older.
This vaccine can be used in children 5 through 8 years of age at high risk of influenza complications only if no other age-appropriate formulation of seasonal trivalent influenza vaccine is
available.

FROM THE AMERICAN ACADEMY OF PEDIATRICS

PEDIATRICS Volume 126, Number 4, October 2010 5

 by guest on October 20, 2017http://pediatrics.aappublications.org/Downloaded from 

www.cdc.gov/flu/index.htm
www.cdc.gov/flu/index.htm
www.aap.org
www.aap.org
pediatrics.aappublications.org/
http://pediatrics.aappublications.org/


ing adverse events following immu-
nization with 2009 monovalent H1N1
vaccine indicate it has a safety pro-
file comparable to that of seasonal
influenza vaccines.

LAIV is a live-attenuated influenza vac-
cine that is administered intranasally
and is licensed by the US Food and
Drug Administration for healthy peo-
ple 2 through 49 years of age and is not
recommended for those with a history
of wheezing or other high-risk medical
conditions (see Contraindications and
Precautions). LAIV has the potential to
produce mild symptoms including
runny nose, headache, wheezing, vom-

iting, muscle aches, and fever. LAIV
should not be administered to people
with nasal congestion if the amount
of congestion is anticipated to im-
pede the delivery of the vaccine to
the nasopharyngeal mucosa.

Because both TIV and LAIV are pro-
duced in eggs, neither vaccine should
be administered to anyone with known
anaphylactic reactions to chicken or
egg proteins. Less severe or local man-
ifestations of allergy to eggs or feathers
are not contraindications to routine ad-
ministration of influenza vaccine. A re-
cent study of ovalbumin content in influ-
enza vaccines documented much lower

levels than those reported by manufac-
turers. Therefore, individualswhoseonly
manifestations of egg allergy include
hives, angioedema, or allergic asthma
may be able to receive the influenza vac-
cine safely. Two clinical strategies have
beenproposed, including (1) skin testing
with TIV followed by either a 2-dose or
multidose administration protocol or (2)
usingaTIV2-dosegradedapproachwith-
out a previous vaccine skin test. In the
2-dose graded regimen, one-tenth of the
TIV is administered, followed by the re-
mainder of the vaccine dose, separated
by a 30-minute observation period.
Whether either of these approaches is
appropriate for the office should be dis-
cussed with an allergist.

Both TIV and LAIV are cost-effective
strategies for preventing influenza
among children and their families
when circulating and vaccine strains
are closely matched, but efficacy
varies according to the age of the re-
cipient. Current data from direct
comparisons of the efficacy or
effectiveness of these 2 vaccines are
limited, because studies were con-
ducted in a variety of settings and in
populations using several different
clinical end points. In 1 study that
compared LAIV with TIV in infants
and young children without severe
asthma or a recent history of wheez-
ing, LAIV showed significantly better
efficacy than TIV; results of another
study suggest that TIV may be more
effective in adults.

Concerns about the minute amounts
of thimerosal in TIV vaccines con-
tinue to be raised by some individu-
als. In some states there is a legis-
lated restriction on the use of
thimerosal- containing vaccines for
infants and/or children. There is
a large body of evidence that
thimerosal-containing vaccines are
not associated with autism spectrum
disorders in children. The benefits of
protecting children against the

TABLE 3 LAIV Compared With TIV

Vaccine Characteristic LAIV TIV

Route of administration Intranasal spray Intramuscular injectiona

Type of vaccine Live virus Killed virus
Product Attenuated, cold-adapted Inactivated subvirion or

surface antigen
No. of included virus strains 3 (2 influenza A, 1

influenza B)
3 (2 influenza A, 1
influenza B)

Vaccine virus strains updated Annually Annually
Frequency of administrationb Annually Annually
Approved age groups All healthy persons aged

2–49 y
All persons aged�6 mo

Interval between 2 doses in children 4 wk 4 wk
Can be given to persons with medical
risk factors for influenza-related
complications?

No Yes

Can be given to children with asthma or
children aged 2–4 y with wheezing
in the previous year?

Noc Yes

Can be simultaneously administered
with other vaccines?

Yesd Yesd

If not simultaneously administered,
can be administered within 4 wk of
another live vaccine?

No, prudent to space 4
wk apart

Yes

can be administered within 4 wk of
an inactivated vaccine?

Yes Yes

a The preferred site of TIV intramuscular injection for infants and young children is the anterolateral aspect of the thigh.
b See Fig 3 for decision algorithm to determine number of doses of 2010–2011 seasonal influenza vaccine recommended for
children this year.
c LAIV is not recommended for children with a history of asthma. In the 2- through 4-year age group, there are children who
have a history of wheezing with respiratory illnesses in whom reactive airways disease is diagnosed and in whom asthma
may later be diagnosed. Therefore, because of the potential for increased wheezing after immunization, children 2 through
4 years of age with recurrent wheezing or a wheezing episode in the previous 12 months should not receive LAIV. When
offering LAIV to children in this age group, a clinician should screen those who might be at higher risk of asthma by asking
the parents/guardians of 2-, 3-, and 4-year-olds (24- to 59-month-olds) the question, “In the previous 12 months, has a health
care professional ever told you that your child had wheezing?” If the parents answer “yes” to this question, LAIV is not
recommended for those children.
d LAIV coadministration has been evaluated systematically only among children 12 to 15 months of age with measles-
mumps-rubella and varicella vaccines. TIV coadministration has been evaluated systematically only among adults with
pneumococcal polysaccharide and zoster vaccines.
Data sources: American Academy of Pediatrics, Committee on Infectious Diseases. Policy statement—recommendations for
the prevention and treatment of influenza in children, 2009–2010. Pediatrics. 2009;124(4):1216–1226; and Centers for
Disease Control and Prevention. Prevention and control of seasonal influenza: recommendations of the Advisory Committee
on Immunization Practices (ACIP). MMWR Recomm Rep. 2010;59(RR-8):1–62.
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known risks of influenza are clear.
Therefore, children should receive
the available formulation of TIV
rather than delay immunization
while waiting for reduced-thimerosal-
content or thimerosal-free vaccine.
Some formulations of TIV contain only
a trace amount of thimerosal, but cer-
tain types can be obtained thimerosal-
free. LAIV does not contain thimerosal.
Vaccine manufacturers are delivering
increasing amounts of thimerosal-free
influenza vaccine each year.

VACCINE STORAGE AND
ADMINISTRATION

TIV is a split-virus vaccine made up of
inactivated, disrupted virus particles
administered intramuscularly into the
anterolateral thigh of infants and
young children and into the deltoid
muscle of older children and adults.
The cold-adapted LAIV formulation cur-
rently licensed in the United States
must be shipped and stored at 2°C to
8°C and is administered intranasally in
a prefilled, single-use sprayer contain-
ing 0.2 mL of vaccine. A removable
dose-divider clip is attached to the
sprayer to administer 0.1 mL sepa-
rately into each nostril. Althoughnot ex-
tensively studied, the general consensus
is that either vaccine can be adminis-
tered at the same visit with all other rec-
ommended routine vaccines. After ad-
ministration of any live vaccine, at least 4
weeks should pass before another live
vaccine is administered.

CURRENT RECOMMENDATIONS

Trivalent seasonal influenza immu-
nization is recommended for all
children 6 months of age and older.
Healthy children 2 years of age and
older can receive either TIV or LAIV.
Particular focus should be on the
administration of TIV for all chil-
dren and adolescents with underly-
ing medical conditions associated
with an increased risk of complica-
tions from influenza, including:

● asthma or other chronic pulmonary
diseases, including cystic fibrosis;

● hemodynamically significant car-
diac disease;

● immunosuppressive disorders or
therapy;

● HIV infection;

● sickle cell anemia and other
hemoglobinopathies;

● diseases that require long-term
aspirin therapy, including juvenile
idiopathic arthritis or Kawasaki
disease;

● chronic renal dysfunction;

● chronic metabolic disease, includ-
ing diabetes mellitus; or

● any condition that can compromise
respiratory function or handling of
secretions or can increase the risk
for aspiration, such as neurode-
velopmental disorders, spinal
cord injuries, seizure disorders,
or neuromuscular abnormalities.

Although 2010–2011 policy recom-
mends universal immunization for
all people 6 months of age and older,
particular immunization efforts with
either TIV or LAIV should be made for
the following groups to prevent
transmission of influenza to those at
risk, unless contraindicated:

● household contacts and out-of-
home care providers of children
younger than 5 years and at-risk
children of all ages (healthy con-
tacts 2–49 years of age can receive
either TIV or LAIV);

● any female who is pregnant or con-
sidering pregnancy during the influ-
enza season (TIV only);

● HCP or volunteers (Although vaccine
is recommended for this group,
many HCP remain unvaccinated. As
of January 2010, the CDC estimated
that 61.9% of HCP received the sea-
sonal vaccine and only 37.1% re-
ceived the 2009 H1N1 monovalent
vaccine. As employees of health

care institutions, HCP frequently
come into contact with patients at
high risk for influenza illness. It is
paramount that HCP protect them-
selves against influenza so that they
remain influenza-free, avoid lost
productivity, and prevent disease
transmission to patient populations
at high risk.); and

● close contacts of immunosup-
pressed people.

CONTRAINDICATIONS AND
PRECAUTIONS

Minor illnesses, with or without fever,
are not contraindications to the use of
influenza vaccines, particularly among
children with mild upper respiratory
infection symptoms or allergic rhinitis.

Children Who Should Not Be
Vaccinated With TIV

● Those younger than 6 months.

● Those who have a moderate-to-
severe febrile illness.

● Those who have a history of known
anaphylactic reactions to chicken
or egg proteins, to any previous in-
fluenza vaccine dose, or to any of the
vaccine components.

● Those who are known to have experi-
enced Guillain-Barré syndrome (GBS)
within 6 weeks after a previous influ-
enza vaccination. Whether influenza
vaccination specifically might in-
crease the risk for recurrence of GBS
is unknown; the decision not to immu-
nize should be thoughtfully balanced
against the potential morbidity and
mortality associated with influenza
for that individual.

Children Who Should Not Be
Vaccinated With LAIV

● Those younger than 2 years.

● Those who have a moderate-to-
severe febrile illness.

● Those who have a history of known
anaphylactic reactions to chicken
or egg proteins, to any previous in-
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fluenza vaccine dose, or to any of the
vaccine components.

● Those who are known to have expe-
rienced GBS within 6 weeks after
a previous influenza vaccination.
Whether influenza vaccination spe-
cifically might increase the risk of
recurrence of GBS is unknown; the
decision not to immunize should be
thoughtfully balanced against the
potential morbidity and mortality
associated with influenza for that
individual.

● Those who have received other
live vaccines within the last 4
weeks; however, other live vac-
cines can be given on the same day
as LAIV.

● Those with asthma or other chronic
disorders of the pulmonary or car-
diovascular systems.

● Those with underlying medical con-
ditions including metabolic disease,
diabetes mellitus, renal dysfunc-
tion, and hemoglobinopathies.

● Those who have known or sus-
pected immunodeficiency disease
or who are receiving immunosup-
pressive therapies.

● Those who are receiving aspirin or
other salicylates.

● Any female who is pregnant or con-
sidering pregnancy.

● Those with any condition that can
compromise respiratory function or
handling of secretions or can in-
crease the risk for aspiration, such as
neurodevelopmental disorders, spi-
nal cord injuries, seizure disorders,
or neuromuscular abnormalities.

PRECAUTIONS

LAIV is not recommended for children
with asthma. In the 2- through 4-year-
old age group, there are children who
have a history of wheezing with respi-
ratory tract illnesses in whom reactive
airways disease is diagnosed and in
whom asthmamay later be diagnosed.

Therefore, because of the potential for
increased wheezing after immuniza-
tion, children younger than 5 years
with recurrent wheezing or awheezing
episode in the previous 12 months
should not receive LAIV.

When offering LAIV to children younger
than 5 years, a clinician should screen
them by asking the parents/guardians
of 2-, 3-, and 4-year-olds (24- through
59-month-olds) the question, “In the
previous 12 months, has a health care
professional ever told you that your
child had wheezing?” If parents an-
swer “yes” to this question, LAIV is not
recommended for those children. TIV
would be recommended for the child
for whom LAIV is not given because of a
history of wheezing.

In addition, TIV is the vaccine of choice
for anyone in close contact with a sub-
set of severely immunocompromised
people (ie, individuals in a protected
environment). TIV is preferred over
LAIV for contacts of severely immuno-
compromised people because of the
theoretical risk of infection in an im-
munocompromised contact of an LAIV-
immunized person. Available data indi-
cate a very low risk of transmission of
the virus in both children and adults
vaccinatedwith LAIV. Health carework-
ers immunized with LAIV may continue
to work in most units of a hospital, in-
cluding the neonatal intensive care
unit and general oncology wards, us-
ing standard infection-control tech-
niques. As a precautionary measure,
recently vaccinated people should re-
strict contact with severely immuno-
compromised patients (eg, hematopoi-
etic stem cell transplant recipients
during periods that require a pro-
tected environment) for 7 days after
LAIV immunization, although there
have been no reports of LAIV transmis-
sion from a vaccinated person to an
immunocompromised person. In the
theoretical scenario in which symp-
tomatic LAIV infection develops in an

immunocompromised host, oseltami-
vir or zanamivir could be prescribed,
because LAIV strains are susceptible
to these antiviral medications.

Information about influenza surveil-
lance is available through the CDC
Voice Information System (influenza
update, 888-232-3228) or at www.cdc.
gov/flu/index.htm. Although current
influenza-season data on circulating
strains do not necessarily predict
which, and in what proportion, strains
will circulate in the subsequent sea-
son, it is instructive to be aware of
2009–2010 influenza surveillance data
and use them as a guide to empiric
therapy until current seasonal data
are available from the CDC. Informa-
tion is posted weekly on the CDC
Web site (www.cdc.gov/flu/weekly/
fluactivity.htm). During the 2009–2010
season, minimal activity of seasonal
A/H1N1, A/H3N2, and B influenza
strains was documented. In contrast,
the novel 2009 pandemic influenza A
(H1N1) virus far surpassed the other
strains as the most prevalent subtype
in circulation.

USE OF ANTIVIRAL MEDICATIONS

If local or national influenza surveillance
data indicate a predominance of a par-
ticular influenza strain with known anti-
viral susceptibility profile, then empiric
treatment can be directed toward that
strain. For example, during the
2009–2010 season, more than 98% of in-
fluenza viruses tested were the pan-
demic strain influenza A (H1N1) virus
and were susceptible to oseltamivir or
zanamivir but resistant to amantadine
and rimantadine (Table 1).

● Oseltamivir is available in capsule
and oral-suspension formulations.
The manufactured liquid formula-
tion has a concentration of 12 mg/
mL. If the commercially manufac-
tured oral suspension is not
available, the capsule may be
opened and the contents mixed with
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a sweetened liquid by retail phar-
macies to a final concentration of 15
mg/mL (Table 4, footnote 1).

● Current treatment guidelines (Table
4) are applicable to both infants
and children with documented infec-
tion caused by known seasonal
influenza.

● Continuous monitoring of the epi-
demiology, change in severity, and

resistance patterns of influenza
strains may lead to new guidance.

Treatment should be considered for:

● any child hospitalized with pre-
sumed influenza;

● influenza infection of any severity
in children at high risk, regardless
of influenza-immunization status;
and

● any otherwise healthy child with in-
fluenza infection for whom a de-
crease in duration of clinical symp-
toms is felt to be warranted by his
or her provider.

Earlier treatment provides more opti-
mal clinical responses, although treat-
ment after 48 hours of symptoms in
the child with moderate-to-severe dis-
ease or with progressive disease may
still provide some benefit. Dosages for
antiviral agents for both treatment
and chemoprophylaxis in children, in-
cluding emergency-use dosing recom-
mendations for oseltamivir in infants,
can be found in Table 4 and on the
CDC Web site (www.cdc.gov/h1n1flu/
recommendations.htm).

Clinical judgment is an important
factor in treatment decisions for pe-
diatric patients who present with
influenza-like illness. Antiviral treat-
ment should be started as soon as pos-
sible after illness onset and should not
be delayed while waiting for a defini-
tive influenza test result. Currently
available rapid antigen tests have low
sensitivity, particularly for the pan-
demic H1N1 strain, and should not be
used to rule out influenza.

People with suspected influenza who
present with an uncomplicated febrile
illness typically do not require treatment
unless they are at higher risk of influ-
enza complications, especially in situa-
tions with limited antiviral medication
availability. Should there be a shortage
of antiviral medications, local public
health authorities might provide addi-
tional guidance about diagnostic testing
and prioritizing treatment.

Recommendations for chemoprophy-
laxis when there is a seasonal influ-
enza outbreak in a community remain
unchanged:

● children at high risk for whom influ-
enza vaccine is contraindicated;

● children at high risk during the 2
weeks after influenza immunization;

TABLE 4 Recommended Dosage and Schedule of Influenza Antiviral Medications for Treatment and
Chemoprophylaxis for the 2010–2011 Influenza Season: United States

Medication Treatment (5 days) Chemoprophylaxis (10 days)

Oseltamivir1

Adults 75 mg twice daily 75 mg once daily
Children >12 months
Body Weight
�15 kg (�33 lb) 30 mg twice daily 30 mg once daily
�15 kg to 23 kg (�33 lb to 51 lb) 45 mg twice daily 45 mg once daily
�23 kg to 40 kg (�51 lb to 88 lb) 60 mg twice daily 60 mg once daily
�40 kg (�88 lb) 75 mg twice daily 75 mg once daily
Children 3 months to <12 months2 3 mg/kg/dose twice daily 3 mg/kg/dose once per day
Children 0 to <3 months3 3 mg/kg/dose twice daily Not recommended unless

situation judged critical
due to limited data on use
in this age group

Zanamivir4

Adults 10 mg (two 5-mg inhalations)
twice daily

10 mg (two 5-mg inhalations)
once daily

Children (>7 years or older for
treatment, >5 years for
chemoprophylaxis)

10 mg (two 5-mg inhalations)
twice daily

10 mg (two 5-mg inhalations)
once daily

1. Oseltamivir is manufactured by Roche Pharmaceuticals and is administered orally without regard to meals,
although administration with meals may improve gastrointestinal tolerability. Oseltamivir is available as Tamiflu in 30
mg, 45 mg, and 75 mg capsules; and as a powder for oral suspension that is reconstituted to provide a final
concentration of 12 mg/mL. If the commercially manufactured oral suspension is not available, the capsules may be
opened and the contents mixed with a sweetened liquid to mask the bitter taste or a suspension can be compounded
by retail pharmacies (final concentration 15 mg/mL). In patients with renal insufficiency the dose should be adjusted
based on creatinine clearance. For treatment of patients with creatinine clearance 10-30 mL/min: 75 mg once daily for
5 days. For chemoprophylaxis of patients with creatinine clearance 10-30 mL/min: 30 mg once daily or 75 mg once
every other day continuing for 10 days after the exposure. Cases are investigated to assess the spread of
resistant strains into the community. Of note, since September 1, 2009, 65 cases of 2009 Influenza A (H1N1)
have been confirmed as oseltamivir resistant.
2. Weight-based dosing is preferred, however, if weight is not known, dosing by age for treatment (give two doses per day)
or prophylaxis (give one dose per day) of influenza in full-term infants younger than 1 year of age may be necessary: 0–3
months (treatment only)� 12 mg (1 mL of 12 mg/mL commercial suspension); 3–5 months� 20 mg (1.6 mL of 12 mg/mL
of commercial suspension), 6–11 months� 25 mg (2 mL of 12 mg/mL commercial suspension). Although the Emergency
Use Authorization (EUA) recommendations for use of oseltamivir in children �1y expired on June 23, 2010, this drug
remains appropriate for use when indicated.
3. Current weight-based dosing recommendations are not intended for premature infants. Premature infants may have
slower clearance of oseltamivir due to immature renal function, and doses recommended for full term infants may lead to
very high drug concentrations in this age group. Very limited data from a cohort of premature infants receiving an average
dose of 1.7 mg/kg twice daily demonstrated drug concentrations higher than those observed with the recommended
treatment dose in term infants (3mg/kg twice daily). Observed drug concentrations were highly variable among premature
infants. These data are insufficient to recommend a specific dose of oseltamivir for premature infants.
4. Zanamivir is manufactured by GlaxoSmithKline and is administered by inhalation using a proprietary “Diskhaler” device
distributed together with the medication. Zanamivir is a dry powder, not an aerosol, and should not be administered using
nebulizers, ventilators, or other devices typically used for administering medications in aerosolized solutions. Zanamivir is
not recommended for personswith chronic respiratory diseases such as asthma or chronic obstructive pulmonary disease
that increase the risk of bronchospasm.
Source: Centers for Disease Control and Prevention. Updated interim recommendations for the use of antiviral
medications in the treatment and prevention of influenza for the 2009–2010 season. Available at: http://cdc.gov/
h1n1flu/recommendations.htm.
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● family members or health care pro-
viders who are unimmunized and
are likely to have ongoing, close
exposure to:

● unimmunized children at high
risk; or

● infants and toddlers who are
younger than 24 months

● control of influenza outbreaks for
unimmunized staff and children in a
closed institutional setting with pe-
diatric residents at high risk (eg,
extended-care facilities);

● as a supplement to immunization
among children at high risk, includ-
ing those who are immunocompro-
mised and may not respond to
vaccine;

● postexposure prophylaxis for family
members and close contacts of an
infected individual; and

● children at high risk and their family
members and close contacts, as
well as HCP, when circulating
strains of influenza virus in the com-
munity are not matched with triva-
lent seasonal influenza vaccine
strains, based on current data
from the CDC and local health
departments.

These recommendations apply to rou-
tine circumstances, but it should be
noted that guidance may change on
the basis of updated recommenda-
tions from the CDC in concert with an-
tiviral availability, local resources, and
change in epidemiology or severity of
influenza.

Chemoprophylaxis should not be con-
sidered a substitute for immunization.
Antiviral medications currently li-
censed are important adjuncts to influ-
enza immunization for control and pre-
vention of influenza disease (Table 1).
In addition, recommendations for che-
moprophylaxis against 2009 pandemic
influenza A (H1N1) virus are important
to consider (lack of data makes it diffi-
cult to approximate natural immunity

acquired during the 2009–2010 sea-
son). Only 30% of children 6 months
through 18 years of age were immu-
nized with 2009 H1N1 monovalent vac-
cine this past season, and 21% to 42%
of children may have been infected
with the virus. Thus, many children po-
tentially remain susceptible, and che-
moprophylaxis should be considered.
For recommendations about treat-
ment and chemoprophylaxis against
influenza, see Table 4. Updates will
be available at www.cdc.gov/h1n1flu/
recommendations.htm and www.
aapredbook.org/flu.

VACCINE IMPLEMENTATION

These updated recommendations for
the prevention and control of influ-
enza in children will have consider-
able operational and fiscal impact on
pediatric practice. Therefore, the
AAP has developed implementation
guidance on supply, payment, cod-
ing, and liability issues; these docu-
ments can be found at www.
aapredbook.org/implementation.

FUTURE NEEDS

Although the recommendation for ex-
pansion to annual universal immuniza-
tion for all people 6 months of age and
older is now in effect, the resulting in-
creases in demand for vaccine and
overall costs of coverage pose public
health challenges. Manufacturers an-
ticipate being able to provide adequate
supplies of vaccine.

Efforts should be made to create ade-
quate outreach and infrastructure to en-
sure an optimal distribution of vaccine
so that more people are immunized.
Health care for children should be pro-
vided in the child’s medical home. How-
ever, medical homes may have limited
capacity to accommodate all patients
(and their families) seeking influenza im-
munization. Becauseof the increasedde-
mand for immunization during each in-
fluenza season, the AAP and the CDC

recommend vaccine administration at
any visit to the medical home during in-
fluenza season when it is not contraindi-
cated, at specially arranged “vaccine-
only” sessions, and through cooperation
with community clinics, schools, and
child care centers to provide influenza
vaccine. If alternate venues are used, a
system of patient record transfer is
beneficial to ensuring maintenance
of accurate immunization records.
Immunization-information systems should
be used whenever available.

Cost-effectiveness and logistic feasibil-
ity of vaccinating everyone continue to
be legitimate concerns. With universal
immunization, particular attention is
being paid to vaccine supply, distribu-
tion, implementation, and financing.
Potential benefits of more widespread
childhood immunization among recipi-
ents, their contacts, and the commu-
nity include fewer influenza cases,
fewer outpatient visits and hospitaliza-
tions for influenza infection, and a de-
crease in the use of antimicrobial
agents, absenteeism from school, and
lost parent work time.

Continued evaluation of the safety, im-
munogenicity, and effectiveness of in-
fluenza vaccine for children younger
than 2 years is important. Develop-
ment of a safe, immunogenic vaccine
for infants younger than 6 months is
essential. Consideration of how best to
administer influenza vaccine to par-
ents of patients in pediatricians’ of-
fices continues to be investigated.
Making annual influenza immunization
mandatory for all HCP to increase their
immunization rates continues to be ex-
plored. Finally, efforts are underway to
improve the vaccine-development pro-
cess to allow for a shorter interval be-
tween identification of vaccine strains
and vaccine production. This idea was
put to the test most recently with the
2009 pandemic influenza A (H1N1) vi-
rus outbreak.
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