Prevention and Control of Seasonal Influenza
with Vaccines

Recommendations of the Advisory Committee on
Immunization Practices (ACIP), 2009

Prepared by
Anthony E. Fiore, MD
David K. Shay, MD
Karen Broder, MD
John K. Iskander, Mb
Timothy M. Uyeki, MD
Gina Mootrey, DO
Joseph S. Bresee, MD
Nancy J. Cox, PhD
YInfluenza Division, National Center for Immunizatiand Respiratory Diseases

’Immunization Safety Office, Division of Healthcneality Promotion, National Cent
for Preparedness, Detection and Control of Infacsi®iseases

*Immunization Services Division, National Centerlfamunization and Respiratory
Diseases

The material in this report originated in the NatibCenter for Immunization and Respiratory Dissease
Anne Schuchat, MD, Director; the Influenza Divisiddancy Cox, PhD, Director; the Office of the Chief
Science Officer, Tanja Popovic, MD, Chief Sciendéder; the Immunization Safety Office, Frank
Destefano, MD, Director; and the Immunization SeesgiDivision, Lance Rodewald, MD, Director.

Corresponding preparer: Anthony Fiore, MD, Influenza Division, National Gtenfor Immunization ar
Respiratory Diseases, CDC, 1600 Clifton Road, NE,M20, Atlanta, GA 30333. Telephone: 404-639-
3747; Fax: 404-639-3866; E-mail: afiore@cdc.gov.

Summary

This report updates the 2008 recommendations by'€B@visory Committee on



Immunization Practices (ACIP) regarding the usénfifienza vaccine for the preventi
and control of seasonal influenza (CDC. Prevenaiod control of influenza:
recommendations of the Advisory Committee on Immation Practices [ACIP].
MMWR 2008;57[No. R-7]). Information on vaccination issues relatedte recently
identified novel influenza A H1IN1 virus will be psbed later in 2009. The 2009
seasonal influenza recommendations include newuaddted information. Highlights
of the 2009 recommendations include 1) a recomntemdthat annual vaccination be
administered to all children aged 6 months--18 gdar the 2009--10 influenza season;
2) a recommendation that vaccines containing tH&92@.0 trivalent vaccine virus
strains A/Brisbane/59/2007 (H1N1)-like, A/Brisbet®2007 (H3N2)-like, and
B/Brisbane/60/2008-like antigens be used; and 8t&ce that recommendations for
influenza diagnosis and antiviral use will be pshid before the start of the 2009--10
influenza season. Vaccination efforts should bagisoon as vaccine is available and
continue through the influenza season. Approxinga88o of the United States
population is specifically recommded for annual vaccination against seasonal
influenza; however, <40% of the U.S. populationeieed the 2008--09 influenza
vaccine. These recommendations also include a suyrwhaafety data for U.S. licens
influenza vaccines. These recommendations and otftgmation are available at
CDC's influenza websitétfp://www.cdc.gov/fly any updates or supplements that
might be required during the 2009--10 influenzasseealso can be found at this
website. Vaccination and health-care providers $tidne alert to announcements of
recommendation updates and should check the Citda website periodically for
additional information.

Introduction

In the United States, annual epidemics of seasofiaénza occur typically during the
late fall through early spring. Influenza virusesm cause disease among persons in any
age group, but rates of infection are highest anutiigren (--3). Rates of serious

illness and death are highest among persons=gfegiears, children aged <2 years, and
persons of any age who have medical conditionspllage them at increased risk
complications from influenzél(4,5. An annual average of agximately 36,000 deatt
during 1990--1999 and 226,000 hospitalizationsraufi979-2001 have been associa
with influenza epidemics5(7).

Annual influenza vaccination is the most effectimethod for preventing influenza vir
infection and its complications. Influenza vaccoa® be administered to any person
aged >6 months who does not have contraindicatmmaccination to reduce the
likelihood of becoming ill with influenza or of tnamitting influenza to others. Trivale
inactivated influenza vaccine (TIV) can be useddioy person ageeb months,
including those with high-risk conditionB¢xes 1and2). Live, attenuated influenza
vaccine (LAIV) may be used for healthy, nonpregrnasmsons aged 2--49 years. No
preference is indicated for LAIV or TIV when consithg vaccination of health
nonpregnant persons aged 2--49 years. Becausafttg sr effectiveness of LAIV has
not been established in persons with underlyingicaédonditions that confer a higher
risk for influenza complications, these personsuthbe vaccinated only with TIV.



Influenza viruses undergo frequent antigenic chgnge antigenic drift); to gain
immunity against viruses in circulation, patientsstreceive an annual vaccination
against the influenza viruses that are predictetherbasis of viral surveillance data. .
Although vaccination coverage has increased inntegears for many groups targeted
for routine vaccination, coverage remains low amamgt of these groups, and
strategies to improve vaccination coverage, incgdise of reminder/recall systems and
standing orders programs, should be implementecxmanded.

Antiviral medications are an adjunct to vaccinatéo are effective when administered
as treatment and when used for chemoprophylaas aft exposure to influenza virus.
However, the emergence since 2005 of resistanoed@r more of the four licensed
antiviral agents (oseltamivir, zanamivir, amantadamd rimantadine) among circulating
strains has complicated antiviral treatment andrdprophylaxis recommendations.
Updated antiviral traanent and chemoprophylaxis recommendations wipo®ided in

a separate set of guidelines later in 2009. CDAdsa®d interim recommendations for
antiviral treatment and chemoprophylaxis of inflzei), and these guidelines should
be consulted pending issuance of new recommendation

In April 2009, a novel influenza A (H1N1) virus thia similar to influenza viruses
previously identified in swine was determined talhe cause of an influenza respirat
illness that spread across North America and wagtilied in many areas of the world
by May 2009. The symptoms of novel influenza A (H)Nirus infection are similar to
those of seasonal influenza, and specific diagontssiting is required to distinguish
novel influenza A (H1N1) virus infection from seasbinfluenza 9). The epidemiolog
of this illness is still being studied and preventissues related to this newly emerging
influenza virus will be published separately.

Methods

CDC's Advisory Committee on Immunization PractiG&€1P) provides annual
recommendations for the prevention and controhfienza. The ACIP Influenza
Vaccine Working Group* meets monthly throughout ylear to discuss newly publish
studies, review current guidelines, and considesians to the recommendations. As
they review the annual recommendations for ACIPsmeration of the full committee,
members of the working group consider a varietigsdies, including burden of
influenza iliness, vaccine effectiveness, safaty eoverage in groups recommendec
vaccination, feasibility, cost-effectiveness, anti@pated vaccine supply. Working
group members also request periodic updates onneaand antiviral production,
supply, safety and efficacy from vaccinologistagdemiologists, and manufacturers.
State and local vaccination program representativesonsulted. CDC's Influenza
Division (available ahttp://www.cdc.gov/fly provides influenza surveillance and
antiviral resistance data. The Vaccines and ReRieldgical Products Advisory
Committee provides advice on vaccine strain seladt the Food and Drug
Administration (FDA), which selects the viral straito be used in the annual trivalent
influenza vaccines.




Published, peer-reviewed studies are the pyresaurce of data used by ACIP in mak
recommendations for the prevention and controhfdienza, but unpublished data that
are relevant to issues under discussion also roglebnsidered. Among studies
discussed or cited, those of greatest scientifadijuand those that measured influenza-
specific outcomes are the most influential. Fomepd®, population-based estimates that
use outcomes associated with laboratory-confirmédenza virus infection outcomes
contribute the most specific data fatienates of influenza burden. The best evidenc
vaccine or antiviral efficacy and effectiveness esrfrom randomized controlled trials
that assess laboratory-confirmed influenza infestias an outcome measure and
consider factors such as timing antensity of influenza circulation and degree oftch
between vaccine strains and wild circulating ssdl®,11). Randomized, placebo-
controlled trials cannot be performed ethicallypopulations for which vaccination
already is recommended, but observational stutlesaissess outcomes associated with
laboratory-confirmed influenza infection can prawvidhportant vaccine or antiviral
effectiveness data. Randomized, placebo-contraliagtal trials are the best source of
vaccine and antiviral safety data for common advergents; however, such studies do
not have the statistical power to identify rare potentially serious adverse events. The
frequency of rare adverse events that might becaged with vaccination is best
assessed by reviewingroputerized medical records from large linked chhidatabase
and medical charts of persons who are identifiekdeatng a potential adverse event ¢
vaccination {2,13. Vaccine coverage data from a nationally reprege, randomly
selected population that includes verification ateination through health-care record
review are superior to coverage data derived fiontdd populations or without
verification of vaccination; however, these dat@haare available for older children or
adults (4). Finally, studies that assess vaccination progveantices that improve
vaccination coverage are most influential in foratimg recommendations if the study
design includes a nonintervention comparison grbupited studies that included
statistical comparisons, a difference was consttlardoe statistically significant if the p-
value was <0.05 or the 95% confidence interval @Zbund an estimate of effect
allowed rejection of the null hypothesis (i.e.,afect).

These recommendations were prasd to the full ACIP and approved in February 2
Modifications were made to the ACIP statement dytire subsequent review proces
CDC to update and clarify wording in the documé&faiccine recommendations apply
only to persons who do not have contraindicationgiccine use (see Contraindications
and Precautions for use of TIV and Contraindicatiand Precautions for use of LAIV).
Data presented in this report were current aslgflJy 2009. Further updates, if neec
will be posted at CDC's influenza websilet://www.cdc.gov/flu.

Primary Changes and Updates in the Recommendations
The 2009 recommendations include three principahgbs or updates:
« Annual vaccination of all children aged 6 month8-ykars should begin as soon

as the 2009--10 influenza vaccine is available. shwaccination of all children
aged 6 months4-years (59 months) and older children with coodsithat plac



them at increased risk for complications from ieflaa should continue to be a
primary focus of vaccination efforts as providemsl @rograms transition to
routinely vaccinating all children.

« The 2009--10 trivalent vaccine virus strains arBriisbane/59/2007 (H1N1l)ke,
A/Brisbane/10/2007 (H3N2)-like, and B/Brisbane @W3-like antigens.

« Most seasonal influenza A (HLN1) virus strainsaddtom the United States &
other countries are now resistant to oseltamivcdtnmendations for influenza
diagnosis and antiviral use will be published |late2009. CDC issued interim
recommendations for antiviral treatment and chewmgipylaxis of influenza in
December 2008, and these should be consulted fdamee pending
recommendations from the ACIB)(

Background and Epidemiology

Biology of Influenza

Influenza A and B are the two types of influenzaises that cause epidemic human
disease. Influenza A viruses are categorized midypes on the basis of two surface
antigens: hemagglutinin and neuraminidase. Sin@& lifluenza A (H1N1) viruses,
influenza A (H3N2) viruses, and influenza B virusese circulated globally. Influenza
A (H1N2) viruses that probably emerged after genetassortment between human A
(H3N2) and A (H1N1) viruses also have been idezdifin some influenza seasons. In
April 2009, human infections with a novel influenkdH1N1) virus were identified; as
of June 2009, infections with the novel influenzgHN1) virus have been reported
worldwide. This novel virus is derived partly franfluenza A viruses that circulate in
swine and is antigeeally distinct from human influenza A (H1N1) vires in circulatiol
since 1977. Influenza A subtypes and B viruseguatber separated into groups on the
basis of antigenic similarities. New influenza @nariants result from frequent
antigenic change (i.e., antigenic drift) resultirgm point mutations and recombination
events that occur during viral replicatidib). Recent studies have begun to shed some
light on the complex molecular evolution and epiddagic dynamics of influenza A
viruses 16--18.

Currently circulating influenza B viruses are sepad into two distinct genetic lineages
(Yamagata and Victoria) but are not categorized sutbtypes. Influenza B viruses
undergo antigenic drift less rapidly than influerfzairuses. Influenza B viruses from
both lineages have circulated in most recent imthaeseasond 9).

Immunity to the surface antigens, particularly tigenagglutinin, reduces the likelihood
of infection Q0). Antibody against one influenza virus type ortgple confers limigd or
no protection against another type or subtype fbiemza virus. Furthermore, antibody
to one antigenic type or subtype of influenza vimight not protect against infection
with a new antigenic variant of the same type dtygoe @1). Frequent emergence of
antigenic variants through antigenic drift is theklogic basis for seasonal epidemics
and is the reason for annually reassessing thetonagtthnge one or more of the
recommended strains for influenza vaccines.



More dramatic changes, or antigenic shifts, ocess frequently. Antigenic shift occurs
when a new subtype of influenza A virus appearscamdresult in the emergence of a
novel influenza A virus with the potential to caaspandemic. New influenza A
subtypes have the potential to cause a pandemic thieg are able to cause human
illness and demonstrate efficient human-to-humansimission and little or no
previously existing immunity has been identifiedcarg humansl5). Novel influenza /
(H1NZ1) virus is not a new subtype, but becauséaitge majority of humans appear to
have no pre-existing antibody to key novel influedz(H1N1) virus hemagglutinin
epitopes, substantial potential exists for widesgriafection 16).

Health-Care Use, Hospitalizations, and Deaths Attbuted to Influenza

In the United States, annual epidemics of influelypécally occur during the fall or
winter months, but the peak of influenza activismmccur as late as April or May
(Eigure ). Influenza-related complications requiring urgerédical care, including
hospitalizations or deaths, can result from thedlieffects of influenza virus infection,
from complications associated with age or pregnaocfrom complications of
underlying cardiopulmonary conditions or other cticadiseases. Studies that have
measured rates of a clinical outcome without adatooy confirmation of influenza vir
infection (e.g., respiratory illness requiring hibglization during influenza season) to
assess the effect of influenza can be difficulbterpret because of circulation of other
respiratory pathogens (e.g., respiratory syncytrals) during the same time as influel
viruses R22--24). However, increases in healthcare provider visit@cute febrile
respiratory illness occur each year during the tivhen influenza viruses circulate. D.
from the U.S. Outpatient Influenza-like lliness &illance Network (ILINet)
demonstrate the annual increase in physician f@itmfluenza-like illness (ILIand
for each influenza season; for 2009, the dataiatiioate the recent resurgence of
respiratory illness associated with circulatiomo¥el influenza A (H1N1) virusHigure
2) (25,26).

During seasonal influenza epidemics from 1979--1986ugh 2000--2001, the
estimated annual overall number of influenza-asgedihospitalizations in the United
States ranged from approximately 55,000 to 431@@Gnnual epidemic (mean:
226,000) 7). The estimated annual number of deaths attribgt@afluenza from the
1990--91 influenza season through the 1998--9%sea@s1ged from 17,000 to 51,000
per epidemic (mean: 36,00(6). In the United States, the estimated number of
influenza-associated deaths increased during 19999: This increase was attributed in
part to the substantial increase in the numbeedadgns age>65 years who were at
increased risk for death from influenza complicasi®). In one study, an average of
approximately 19,000 influenza-associated pulmoaary circulatory deaths per
influenza season occurred during 1976--1990 condpaitlh an average of
approximately 36,000 deaths per season during 189@9 ©). In addition, influenza A
(H3N2) viruses, which have been associated withdrignortality 27), predominated in
90% of influenza seasons during 1990--1999 comparédcompared with 57% of
seasons during 1976--19%).(

Influenza viruses cause disease among personisageagroupsi(--5). Rates of



infection are highest among children, but the riskscomplications, hospitalizations,
and deaths from influenza are higher among peraged>65 years, young children, &
persons of any age who have medical conditionsplaae them at increased risk
complications from influenzél (4,5,28--31 Estimated rates of influenza-associated
hospitalizations and deaths varied substantiallgdpy group in studies conducted dul
different influenza epidemics. During 1990--1998tjrmated average rates of influenza-
associated pulmonary and circulatory deaths pej0D0Qersons were 0.4--0.6 among
persons aged--49 years, 7.5 among persons aged@Dyears, and 98.3 among pers
aged>65 years §).

Children

Among children aged <5 years, influenza-relatetesk is a common cause of visits to
medical practices and emergency departments (Es)g two influenza seasons
(2002--03 and 2003--04), the percentage of visiterag children aged <5 years with
acute respiratory illness or fever caused by lalboyeconfirmed influenza ranged from
10%--19% of medical office visits to 6%--29% of Efdsits during the influenza
season. On the basis of these data, the rateitsf taamedical clinics for influenza was
estimated to be 50--95 per 1,000 children, anddteof visits to EDs was estimated to
be 6--27 per 1,000 childreBZ). A multiyear study in New York City used viral
surveillance data to estimate influenza strain-jgattness rates among ED visits. In
addition to the expected variation by season aedyagup, influenza B epidemics were
found to be an important cause of illness amongaleaiged children in several seasons,
and annual epidemics of both influenza A and B pdamong school-aged children
before other age group33). Retrospective studies using medical records liaa
demonstrated similar rates of illness among childrged <5 years during other
influenza season29,34,39. During the influenza season, an estimated 7adiditional
outpatient visits and 5--7 additional antibiotiegeriptions per 100 children aged <15
years have been documented when compared withdgesiben influenza viruses are
not circulating, with rates decreasing with inciegsge of the child35). During 1993--
2004 in the Boston area, the rate of ED visitgéspiratory illness that was attributed to
influenza virus based on viral surveillance data@agnchildren aged7 years during the
winter respiratory illness season ranged from p2101,000 children aged 6--23 months
to 5.4 per 1,000 children aged 5--7 ye&6).(

Rates of influenza-associated hospitalization abstantially higher among infants and
young children than among older children when ifiza viruses are in circulation and
are similar to rates for other groups considerdugit risk for influenza-related
complicationg37--42) including persons agetb5 years §5,39. During 1979--2001,
on the basis of data from a national sample of it@lsgischarges of influenzassociate
hospitalizations among children aged <5 yearsestimated rate of influenzgssociate
hospitalizations in the United States was 108 habkpations per 100,000 person-years
(7). Recent population-based studies that measurgulthbzation rates for laboratory-
confirmed influenza in young children have docuradrtospitalization rates that are
similar to or higher than rates derived from stadleat analyzed hospital discharge data
(32,34,41,43,4%4 Annual hospitalization rates for laboratory-aomid influenza
decrease with increasing age, ranging from 240-p&Q00,000 children aged <6



months to approximately 20 per 100,000 childrerde?yeb years32). Hospitalization
rates for children aged <5 years with high-risk roaidconditions are approximately
250--500 per 100,000 childrefq,31,49.

Influenza-associated deaths are uncommon amorgyehilAn estimated annual
average of 92 influenza-related deaths (0.4 dgsh400,000 persons) occurred among
children aged <5 years during the 1990s compar#d3#,651 deaths (98.3 per 100,000
persons) among adults ac>65 years §). Of 153 laboratory-confirmed influenza-
related pediatric deaths reported during the 20d3fluenza season, 96 (63%) deaths
occurred among children aged <5 years and 61 (4bf6ng children aged <2 years.
Among the 149 children who died and for whom infation on underlying health stat
was available, 100 (67%) did not have an underlymeglical condition that was an
indication for vaccination at that timé@). In California during the 2003--04 and 2004--
05 influenza seasons, 51% of children with labagatmnfirmed influenza who died a
40% of those who required admission to an intensare unit had no underlying
medical conditions47). These data indicate that although children wgk factors for
influenza complications are at higher risk for tedlhe majority of pediatric deaths
occur among children with no known high-risk cormafis. The annual number of
influenza-associated deaths among children reptot&DC for the past four influenza
seasons has ranged from 44 during 2004--05 to 84giR007--08 48). As of July 8,
2009, a total of 17 deaths caused by novel inflaghZH1N1) virus infection have
occurred in 2009 among children in the United Sté@&DC, unpublished data, 2009).

Death associated with laboratory-confirmed inflieerizus infection among children
(defined as persons aged <18 years) is a natioreglyrtable condition. Deaths among
children that have been attributed to co-infectioth influenza andstaphylococcus
aureus particularly methicillin-resistar$. aureu§MRSA), have increased during the
preceding four influenza seasoi26,49). The reason for this increase is not established
but might reflect an increasing prevalence withia general population of colonization
with MRSA strains, some of which carry certain {énce factors§051).

Adults

Hospitalization rates during the influenza seasersabstantially increased for persons
aged>65 years. One retrospective analysis based orfrdgatamanaged-care
organizations collected during 1996--2000 estim#hedi the risk during influenza
season among persons agé8 years with underlying conditions that put themsk

for influenza-related complications (i.e., one areof the conditions listed as
indications for vaccination) was approximately Huenza-associated hospitalizations
per 10,000 persons compared with approximately 190 p6r0l® healthy persons.
Persons aged 50--64 years with underlying medmadlitions also were at substantially
increased risk for hospitalizations during influarseason compared with healthy adults
aged 50--64 years. No increased risk for influeretated hospitalizations was
demonstrated among healthy adults aged 50--64 gpearmong those aged 129 years
regardless of underlying medical conditio@8)(

Influenza is an important contributor to the annnatease in deaths attributed to



pneumonia and influenza that is observed duringvinger monthsFigure 3. During
1976--2001, an estimated yearly average of 32,86%] influenza-related deaths
occurred among adults age@5 years §). Risk for influenza-related death was highest
among the oldest elderly, with persons ag@8 years 16 times more likely to die from
an influenza-related illness than persons age®85ears ).

The duration of influenza symptoms is prolonged tedseverity of influenza iliness
increased among persons with human immunodeficiemag (HIV) infection 62--56).

A retrospective study of young and middle-aged womerolled in Tennessee's
Medicaid program determined that the attributaldle for cardiopulmonary
hospitalizations among women with HIV infection wagher during influenza seasons
than it was either before or after influenza wasudating. The risk for hospitalization
was higher for HIV-infected women than it was fasmen with other underlying
medical conditionsy7). Another study estimated that the risk for inflmarelated deat
was 94--146 deaths per 100,000 persons with aahumeunodeficiency syndrome
(AIDS) compared with 0.9--1.0 deaths per 100,00@8qes aged 25--54 years and 64--
70 deaths per 100,000 persons ag@fl years in the general populatid&8y,

Influenza-related excess deaths among pregnant weraee reported during the
pandimics of 1918--1919 and 1957--1958¢-63. Case reports and several
epidemiologic studies also indicate that pregnancseases the risk for influenza
complications §4--69 for the mother. The majority of studies that hattempted to
assess the effect of influenza on pregnant womee hreasured changes in excess
hospitalizations for respiratory illness duringlirgnza season but not laboratory-
confirmed influenza hospitalizations. Pregnant worhave an increased number of
medical visits for respiratory illnesses durinduehza season compared with
nonpregnant womery(). Hospitalized pregnant women with respiratonges during
influenza season have increased lengths of stapa@d with hospitalized pregnant
women without respiratory illness. Rates of hodizigéion for respiratory illness were
twice as common during influenza seasoi) (A retrospective cohort study of
approximately 134,000 pregnant women conductedovelNscotia during 1990--2002
compared medical record data for pregnant womeata from the same women during
the year before pregnancy. Among pregnant womd#p @vere hospitalized and 25%
visited a clinician during pregnancy for a resprgtiliness. The rate of third-trimester
hospital admissions during the influenza seasonfivagimes higher than the rate
during the influenza season in the year beforeraegy and more than twice as high as
the rate during the noninfluenza season. An exae$2210 hospital admissions in the
third trimester per 100,000 pregnant women with adndities and 68 admissions per
100,000 women without comorbidities was report&).(In one study, pregnant women
with respiratory hospitalizations did not have acrease in adverse perinatal outcomes
or delivery complications/@); another study indicated an increase in delivery
complications, including fetal distress, preterimoig and cesarean delivery. However,
infants born to women with laboratory-confirmedunza during pregnancy do not
have higher rates of low birth weight, congenitah@malities, or lower Apgar scores
compared with infants born to uninfected womé#,74.

Options for Controlling Influenza



The most effective strategy for preventing influgimz annual vaccinatioi,15.
Strategies that focus on providing routine vacaeamato persons at higher risk for
influenza complications have long been recommenaléthugh coverage among the
majority of these groups remains low. Routine vaaton of certain persons (e.g.,
children, contacts of persons at risk for influenaanplications, and health-care
personnel [HCP]) who serve as a source of influemze transmission might provic
additional protection to persons at risk for inflaa complications and reduce the ot
influenza burden. However, coverage levels amoagéipersons need to be increased
before effects on transmission can be measureabhgliAntiviral drugs used for
chemoprophylaxis or treatment of influenza are aclgito vaccine but are not
substitutes for annual vaccination. However, ardhdrugs might be underused among
those hospitalized with influenz5). Nonpharmacologic interventions (e.g., advising
frequent handwashing and improved respiratory maiare reasonable and
inexpensive; these strategies have been demormkstoateduce respiratory diseases;
reductions in detectable influenza A viruses ondsaafter handwashing also have been
demonstrated/6--78. Few data are available to assess the effecsmmunity-level
respiratory disease mitigation strategies (e.gsiob schools, avoiding mass gatherings,
or using respiratory protection) on reducing inflma virus transmission during typical
seasonal influenza epidemid9(80.

Influenza Vaccine Efficacy, Effectiveness, and Sdfe
Evaluating Influenza Vaccine Efficacy and Effectiveess Studies

The efficacy (i.e., prevention of illness amongaiaated persons in controlled trials)
and effectiveness (i.e., prevention of illnessasainated populations) of influenza
vaccines depend in part on the age and immunocempef the vaccine recipient, the
degree of similarity between the viruses in theciae and those in circulation (see
Effectiveness of Influenza Vaccination when Cir¢u@ Influenza Virus Strains Differ
from Vaccine Strains), and the outcome being measunfluenza vaccine efficacy and
effectiveness studies have used multiple possiliticome measures, including the
prevention of medically attended acute respiratibimgss (MAARI), prevention o
laboratory-confirmed influenza virus illness, pratien of influenza or pneumonia-
associated hospitalizations or deaths, or prevemiceroconversion to circulating
influenza virus strains. Efficacy or effectivenéssmore specific outcomes such as
laboratory-confirmed influenza typically will bedtier than for less specific outcomes
such as MAARI because the causes of MAARI includedtions with other pathogens
that influenza vaccination would not be expectedrevent 81). Observational studies
that compare less-specific outcomes among vaccirmpulations to those among
unvaccinated populations are subject to biasesatleadifficult to control for during
analyses. For example, an observational studydigtatmines that influenza vaccination
reduces overall mortality might be biased if haaltipersonsn the study are more like
to be vaccinated@,83. Randomized controlled trials that measure laiooya
confirmed influenza virus infections as the outcarnethe most persuasive evidence of
vaccine efficacy, but such trials cannot be coneldiethically among groups
recommended to receive vaccine annually.



Influenza Vaccine Composition

Both LAIV and TIV contain strains of influenza vees that are antigenically equivalent
to the annually recommended strains: one influéngd3N2) virus, one influenza A
(H1IN1) virus, and one influenza B virus. Each yeae or more virus strains in the
vaccine might be changed on the basis of globakdiance for influenza viruses and
the emergence and spread of new strains. For 0@-20 influenza season, the
influenza B vaccine virus strain was changed torBHane/60/2008, a representative of
the B/Victoria lineage) compared with the 2008-s@@son. The influenza A (H1IN1 and
H3N2 vaccine virus strains were not chandg@§.(Viruses for both types of currently
licensed vaccines are grown in eggs. Both vacanesdministered annually to provide
optimal protection against influenza virus infeati@able J. Both TIV and LAIV are
widely available in the United States. Althoughltbtipes of vaccines are expected t
effective, the vaccines differ in several respéCeble 7).

Major Differences Between TIV and LAIV

During the preparation of TIV, the vaccine viruses made noninfectious (i.e.,
inactivated or killed) 15). Only subvirion and purified surface antigen @negions of
TIV (often referred to as "split" and subunit vaees, respectively) are available in the
United States. TIV contains killed viruses and thasnot cause influenza. LAIV
contains live, attenuated influenza viruses thaettae potential to cause mild signs or
symptoms (e.g., runny nose, nasal congestion, feveore throat). LAIV is
administered intranasally by sprayer, whereas Fl&¥dministered intramuscularly by
injection. LAIV is licensed for use among nonpregngersons aged 2--49 years; safety
has not been established in persons with underlyiedical conditions that confer a
higher risk for influenza complications. TIV isédiosed for use among persons aged
months, including those who are healthy and thade ehronic medical conditions
(Table 1.

Correlates of Protection after Vaccination

Immune correlates of protection against influem#adtion after vaccination include
serum hemagglutination inhibition antibody and naliging antibody 20,8). Increase:
levels of antibody induced by vaccination decrahseaisk for illness caused by strains
that are antigenically similar to those strainghef same type or subtype included in the
vaccine(86--89. The mgority of healthy children and adults have higlet# of antibod
after vaccination§7,90. Although immune correlates such as achievemiecgain
antibody titers after vaccination correlate welttwimmunity on a population level, the
significance of reaching or failing to reach a agrtantibody threshold is not well
understood on the individual level. Other immunddagprrelates of protection that
might best indicate clinical protection after rgxtesf an intranasal vaccine such as Lv
(e.g., mucosal antibody) are more difficult to meag91,92. Laboratory measuremel
that correlate with protective immunity inducedlbdlV have been described, includi
measurement of cell-mediated immunity with ELISP&Eays that measure gamma-
interferon B89).



Immunogenicity, Efficacy, and Effectiveness of TIV
Children

Children age&6 months typically have protective levels of anfiuenza antibody
against specific influenza virus strains after negog the recommended number of do

of influenza vaccing€85 90 93--97)In most seasons, one or more vaccine antigens are
changed compared with the previous season. In catige years when vaccine antige
change, children aged <9 years who received odlysk of vaccine in their first year of
vaccination are less likely to have protective laodly responses when adnsiered only

a single dose during their second year of vac@natompared with children who
received 2 doses in their first year of vaccina{@8--100.

When the vaccine antigens do not change from ocamoseto the next, priming children
aged 6--23 months with a single dose of vaccirtberspring followed by a dose in the
fall engenders similar antibody responses compaittda regimen of 2 doses in the fall
(101). However, one study conducted during a seasom Wieevaccine antigens did not
change compared with the previous season estirbatdeffectiveness against ILI for
healthy children who had received only 1 dose engtevious influenza season and only
1 dose in the study season compared with 82% &setivho received 2 doses separated
by >4 weeks during the study seasb03).

The antibody response among children at higherfoiskfluenza-related complications
(e.g., children with chronic medical conditions)gtmi be lower than those reported
typically among healthy childreri3,104. However, antibody responses among
children with asthma are similar to those of hegatthildren and are not substantially
altered during asthma exacerbations requiring disom prednisone treatmeri0y).

Vaccine effectiveness studies also have indicdtat2 doses are needed to provide
adequate protection during the first season thabhgahildren are vaccinated. Among
children aged <5 years who have never receivedenfia vaccine previously or who
received only 1 dose of influenza vaccine in thiest year of vaccination, vaccine
effectiveness is lower compared with children wlceived 2 doses in their first year of
being vaccinated. Two large retrospective studig®ong children who had received
only 1 dose of TIV in their first year of being \cacated determined that no decrease
was observed in ILI-related office visits compavégth unvaccinated childreri02,106.
Similar results were reported in a case-contralystef children aged 6--59 months
(107). These results, along with the immunogenicityadaticating that antibody
responses are significantly higher when young ohiicare given 2 doses, are the basis
for the recommendation that all children aged <&yavho are being vaccinated for the
first time should receive 2 vaccine doses sepatajet least 4 weeks.

Estimates of vaccine efficacy or effectiveness agndnldren aged6 months have
varied by season and study design. In a randontil@donducted during five influenza
seasons (1985--1990) in the United States amomdyehiaged 1--15 years, annual
vaccination reduced laboratory-confirmed influeAzsubstantially (77%--91%8{). A
limited 1-year placebo-controlled study reportedonae efficacy against laboratory-



confirmed influenza illness of 56% among healthydrbn aged 3--9 years and 100%
among healthy children and adolescents aged 1§ed& (08). A randomized, double-
blind, placebo-controlled trial conducted duringtimfluenza seasons among children
aged 6--24 months indicated that efficacy was 6§86t culture-confirmed influenza
illness during the 1999--00 influenza season bditndit reduce culture-confirmed
influenza iliness significantly during the 2000-@luenza seasori (9.

A case-control study conducted during the 2003séxson found vaccine effectiveness
of 49% against laboratory-confirmed influen2®7). An observational study among
children aged 6--59 months with laborat@gnrfirmed influenza compared with childr
who tested negative for influenza reported vaceiifectiveness of 44% in the 2003--04
influenza season and 57% during the 2004--05 sgd4@h Partial vaccination (only 1
dose for children being vaccinated for the firste) was not effective in either study.
During an influenza season (2003--04) with a sulbbmgdtvaccine match, a retrospective
cohort study conducted among approximately 30,0@ldren aged 6 months--8 years
indicated vaccine effectiveness of 51% against oadigi attended, clinically diagnosed
pneumonia or influenza (i.e., no laboratory conétion of nfluenza) among fully
vaccinated children and 49% among approximatel@Gghildren aged 6--23 months
(106). Another retrospective cohort study of similaresconducted during the same
influenza season in Denver but limited to healthydten aged 6--21 months estimated
clinical effectiveness of 2 TIV doses to be 87%imasgfgpneumonia or influenza-related
office visits (L02). Among children, TIV effectiveness might increagéh age 87,111).

A systematic review of published studies estimatattine effectiveness at 59% for
children aged >2 years but concluded that additiem@ence was needed to
demonstrate effectiveness among children aged éhse8 yearsi12).

Because of the recognized influenza-related disleasktn among children with other
chronic diseases or immunosuppression and thedtargling recommendation for
vaccination of these children, randomized placeta+olled studies to study efficacy in
these children have not been conducted. In a ndoraized controlled trial among
children aged 2--6 years and I4-years who had asthma, vaccine efficacy was 549
78% against laboratory-confirmed influenza typenfection and 22% and 60% against
laboratory-confirmed influenza type B infectionspectively. Vaccinated children aged
2--6 years with asthma did not have substantialyelr type B influenza virus infections
compared with the control group in this stud$. The association between
vaccination and prevention of asthma exacerbai®oaclear. One study suggested that
vaccination might provide protection against astlexacerbationsl(l4); however, othe
studies of children with asthma have not demoredirdecreased exacerbatioh$5).

TIV has been demonstrated to reduce acute otittBamie some studies. Two studies
have reported that TIV decreases the risk for erflza-related otitis media by
approximately 30% among children with mean age20adnd 27 months, respectively
(116,117. However, a large study conducted among chilarigim a mean age of 14
months indicated that TIV was not effective agaawite otitis medial(Q9). Influenza
vaccine effectiveness against a nonspecific climaécome such as acute otitis media,
which is caused by a variety of pathogens andtisypacally diagnosed using influenza
virus culture, would be expected to be relativehy |



Adults Aged <65 Years

One dose of TIV is highly immunogenic in healthyiltisl aged <65 years. Limited or no
increase in antibody response is reported amonigsasbien a second dose is
administered during the same seasdt8(-120. When the vaccine and circulating
viruses are antigenically similar, TIV preventsdedtory-confirmed influenza illness
among approximately 70%--90% of healthy adults ag@slyears in randomized
controlled trials {21--124. Vaccination of healthy adults also has resultedecreased
work absenteeism and decreased use of healtheserces, including use of
antibiotics, when the vaccine and circulating vasisre well-matched 21--123.
Efficacy or effectiveness against laboratory-canéd influenza iliness was 47%--77%
in studies conducted during different influenzasees when the vaccine strains were
antigenically dissimilar to the majority of circtileg strains {17,119,121--124
However, effectiveness among healthy adults agaifisenza-related hospitalization,
measured in the most recent of these studies, 0fAs(E25).

In certain studies, persons with certain chronsedses have lower serum antibody
responses after vaccination compared with healtyg adults and can remain
susceptible to influenza virus infection and inflaa-related upper respiratory tract
illness (126,127. Vaccine effectiveness among adults aged <6%yeho are at higher
risk for influenza complications typically is low#ran that reported for healthy adults.
In a case-control study conducted during the 2@@3k3fluenza season, when the
vaccine was a suboptimal antigenic match to mareylating virus strains, effectivent
for prevention of laboratory-confirmed influenzldss among adults aged 50--64 years
with high-risk conditions was 48% compared with 6fif¥ohealthy adults125).
Effectiveness against hospitalization among adiged 50--64 years with high-risk
conditions was 36% compared with 90% effectivera@ssng healthy adults in that age
range 125. A randomized controlled trial among adults imifénd with chronic
obstructive pulmonary disease (median age: 68 yedticated a vaccine effectiveness
of 76% in preventing laboratory-confirmed influerda@ring a season when viruses were
well-matched to vaccine viruses. Effectivenessmdiidecrease with increasing severity
of underlying lung diseasé&Z28).

Few randomized controlled trials have studied ffeceof influenza vaccination on
noninfluenza outcomes. A randomized controlled tenducted in Argentina among
301 adults hospitalized with myocardial infarctmnundergoing angioplasty for
cardiovascular disease (56% of whom were ag&dyears) found that a significantly
lower percentage (6%) of cardiovascular deathsroedilamong vaccinated persons at 1
year after vaccination compared with unvaccinaedqns (17%)129). A randomized,
double-blind, placebo-controlled study conducte®atand among 658 persons with
coronary artery disease indicated that signifigaf@Wver vaccinated persons vaccinated
persons had a cardiac ischemic event during therthm of follow up compared wi
unvaccinated persons (p <0.0%30).

Observational studies that have measured clinfudib@nts without laboratory
confirmation of influenza virus infection, typicglhave demonstrated substantial
reductions in hospitalizations or deaths amongtaduith risk factors for influenza



complications. In a case-control study conductathduL999--2000 in Denmark among
adults aged <65 years with underlying medical coonl, vaccination reduced deaths
attributable to any cause 78% and reduced hosatalns attributable to respiratory
infections or cardiopulmonary diseases 82%l. A benefit was reported after the first
vaccination and increased with subsequent vacomain subsequent yeafs3Q).

Among patients with diabetes mellitus, vaccinatias associated with a 56% reduction
in any complication, a 54% reduction in hospitdizas, and a 58% reduction in deaths
(133). Certain experts have noted that the substagffetts on morbidity and mortality
among those who received influenza vaccinatiom@sé observational studies shoul
interpreted with caution because of the difficudtie ensuring that those who received
vaccination had similar baseline health status©iase who did not32,83. One meta-
analysis of published studies concluded that ewidevas insufficient to demonstrate
that persons with asthma benefit from vaccinati8¥). However, a meta-analysis that
examined effectiveness among persons with chrdmstractive pulmonary disease
identified evidence of benefit from vaccinatid86).

Immunocompromised Persons

TIV produces adequate antibody concentrations agaifluenza among vaccinated
HIV-infected persons who have minimal AIDS-relatsanptoms and normal or near-
normal CD4+ T-lymphocyte cell counts36--13§. Among persons who have advan
HIV disease and low CD4+ T-lymphocyte cell coufit®/ might not induce protective
antibody titers 138,139; a second dose of vaccine does not improve theuine
response in these persot8%,140Q. A randomized, placebo-controlled trial deterndine
that TIV was highly effective in preventing symptatic, laboratoryconfirmed influenz
virus infection among HIV-infected persons with aan of 400 CD4+ T-lymphocyte
cells/mm3; however, a limited number of person$ivdD4+ T-lymphocyte cell counts
of <200 were included in that studi40. A nonrandomized study of HIV-infected
persons determined that influenzaccination was most effective among persons with
>100 CD4+ cells and among those with <30,000 doglies of HIV type-1/mL{3).

On the basis of certain limited studies, immunoginior persons with solid organ
transplants varies according to transplant typeoAgnpersons with kidney or heart
transplants, the proportion who developed seroptiveantibody concentrations was
similar or slightly reduced compared with healteygons 141--143. However, a study
among persons with liver transplants indicated cedummunologic responses to
influenza vaccinationl44--14§, especially if vaccination occurred within thendnths
after the transplant proceduriid).

Pregnant Women and Neonates

Pregnant women have protective levels of anti-grilza antibodies after vaccination
(147,148. Passive transfer of anti-influenza antibodies thight provide protection
from vaccinated women to neonates has been repd4&l49--15) A retrospective,
clinic-based study conducted during 1998--2003 dwmted a nonsignificant trend
toward fewer episodes of MAARI during one influerseason among vaccinated
pregnant women compared with unvaccinated pregmanmten and substantially few



episodes of MAARI during the peak influenza seade®). However, a retrospective
study conducted during 1997--2002 that used climazords data did not indicate a
reduction in ILI among vaccinated pregnant wometheir infants 152). In another
study conducted during 1995--2001, medical visitséspiratory illness among the
infants were not substantially reducd®®). One randomized controlled trial conducted
in Bangladesh that provided vaccination to pregmanthen during the third trimester
demonstrated a 29% reduction in respiratory illiveisis fever and a 36% reduction in
respiratory illness with fever among their infadtging the first 6 months after birth. In
addition, infants born to vaccinated women had % 6&duction in laboratorgenfirmec
influenza iliness during the first 6 months of I{fikb4). All women in this trial breastfed
their infants (mean duration: 14 weeks).

Older Adults

Adults aged>65 years typically have a diminished immune respdasnfluenza
vaccination compared with young healthy adultsgesgng that immunity might be of
shorter duration (although still extending througte influenza seasor)%5,156.
However, a review of the published literature cadeld that no clear evidence existed
that immunity declined more rapidly in the eldeflp7), and additional vaccine doses
during the same season do not increase the antiesgpnsel(18,120. Infections
among the vaccinated elderly might be associatéu an ageelated reduction in abilit
to respond to vaccination rather than reduced ouraf immunity (27,12§. One
prospective colrt study found that immunogenicity among hospitadipersons who
were either aged65 years or who were aged 18--64 years and hadromere chronic
medical conditions was similar compared with ougras (158).

The only randomized controlled trial among commyxditvelling persons ageeb0
years reported a vaccine efficacy of 58% (Cl = 26%%0) against laboratorgenfirmed
influenza iliness during a season when the vacstirséns were considered to be well-
matched to circulating strain$59). Additional information from this trial published
separately indicated that efficacy among those a@@dyears was 57% (Cl = -36%--
87%), similar to younger persons. However, few pessaged >75 years participated in
this study, and the wide confidence interval fa #stimate of efficacy among
participants age>70 years included @60). Influenza vaccine effectiveness in
preventing MAARI among the elderly in nursing honhes been estimated at 2--
40% (161,163, and reported outbreaks among well-vaccinatedingthome
populations haveuggested that vaccination might not have any siant effectiveness
when circulating strains are drifted from vaccitraiss ((63,164. In contrast, some
studies have indicated that vaccination can b®@9% effective in preventing
influenza-related deatii§1,165--16Y. Among elderly persons not living in nursing
homes or similar long-term--care facilities, infhza vaccine is 27%--70% effective in
preventing hospitalization for pneumonia and infizee 168--170. Influenza
vaccination reduces the frequency of secondary toatipns and reduces the risk for
influenza-related hospitalization and death amangrounity-dwelling adults ageeb5
years with and without high-risk medical conditidesy., heart disease and diabetes)
(169--179. However, studies demonstrating large reductiofspitalizations and
deaths among the vaccinated elderly have been ctedlusing medical record



databases and have not measured reductions iratabgronfirmed influenza illness.
These studies have been challenged because ofrnertbat they have not adequately
controlled for differences in the propensity foatikier persons to be more likely than
less healthy persons to receive vaccinat8h83,166,175--177

TIV Dosage, Administration, and Storage

The canposition of TIV varies according to manufacturd package inserts should
consulted. TIV formulations in multidose vials caint the vaccine preservative
thimerosal; preservative-free, single-dose preparatalso are available. TIV should be
stored at 3%--46F (2C--8C) and should not be frozen. TIV that has beeneinahouli
be discarded. Dosage recommendations and sche@ueaccording to age group
(Table 3. Vaccine prepared for a previous influenza seabauld not be administered
to provide protection for any subsequent season.

The intramuscular route is recommended for TIV. kgland older children should be
vaccinated in the deltoid muscle. A needle lengthloinch (>25 mm) should be
considered for persons in these age groups becaeskes of <1 inch might be of
insufficient length to penetrate muscle tissuedrtain adults and older childreh78).
When injecting into the deltoid muscle among clafdwith adequate deltoid muscle
mass, a needle length of 7/8--1.25 inches is recamaied £79).

Infants and young children should be vaccinatetiénanterolateral aspect of the thigh.
A needle length of 7/8--1 inch should be used foldcen aged <12 months.

Adverse Events After Receipt of TIV
Children

Studies support the safety of annual TIV in chifdaed adolescents. The largest
published postlicensure poption-based study assessed TIV safety in 251,600rekhi
aged <18 years, (including 8,476 vaccinations ifdodn aged 6--23 months) through
the Vaccine Safety Datalink (VSD), who were enmblie one of five health maintenar
organizations (HMOs) during 1993--1999. This studicated no increase in clinically
important medically attended events during the 2kseafter inactivated influenza
vaccination compared with control periods 3--4 wek&fore and after vaccination
(180). A retrospective cohort study using VSD mediealards data from 45,356
children aged 6--23 months provided additional emie supporting overall safety of
TIV in this age group. During the 2 weeks afteraraation, TIV was not associated w
statistically significant increases in any clinlgamportant medically attended events
other than gastritis/duodenitis, and 13 diagnasefjding acute upper respiratory
illness, otitis media and asthma, were significalgss commonl@81). On chart review,
most children with a diagnosis of gastritis/duodiertiad self-limited vomiting or
diarrhea. The positive or negative associationsdet TIV and any of these diagnoses
do not necessarily indicate a causal relationstd)(

In a study of 791 healthy children aged 1--15 ygaostvaccination fever was noted



among 12% of those aged 1--5 years, 5% among tdgex6--10 years, and 5% among
those aged 11--15 yea®/}. Fever, malaise, myalgia, and other systemic sgmgp tha
can occur after vaccination with inactivated vaeamost often affect persons who have
had no previous exposure to the influenza viruggans in the vaccine (e.g., young
children) (L82,183. These reactions begin 6--12 hours after vadcinand can persist
for 1--2 days. Data about potential adverse evamisng children after influenza
vaccination are available from the Vaccine Advdtsent Reporting System (VAERS).
Because of the limitations of passive reportingeys, determining causality for
specific types of adverse events usually is nosiptes using VAERS data alone.

Published reviews of VAERS reports submitted adiministration of TIV to children
aged 6-23 months indicated that the most frequently reggbadverse events were fe\
rash, injection-site reactions, and seizures; tapnity of the limited number of report
seizures appeared to be febril84,185. Seizure and fever were the leading serious
adverse events (SAEs), defined using standardiesiteported to VAERS in these
studies 184,189; further investigation in VSD did not confirm association with
febrile seizures as identified in VAER$8]).

Adults

In placebo-controlled studies among adults, thetiinequent side effect of vaccination
was soreness at the vaccination site (affecting-1@%%b of patients) that lasted <2 days
(186,187. These local reactions typically were mild ancthainterfered with the
recipients’ ability to conduct usual daily actiggi Placebo-controlled trials demonstrate
that among older persons and healthy young addtsjnistration of TIV is not
associated with higher rates for systemic sympt@nts, fever, malaise, myalgia, and
headache) when compared with placebo injectit8&,(34,186--188 One prospective
cohort study found that the rate of adverse ewsatssimilar among hospitalized
persons who either were ac>65 years or were aged 18--64 years and had onem m
chronic medical conditions compared with outpasdbb8). Adverse events in adults
aged>18 years reported to VAERS during 1990--2005 werdyaed. The most
common adverse events reported to VAERS in aduilsded injection-site reactions,
pain, fever, myalgia, and headache. The VAERS veuentified no new safet
concerns. In clinical trials, SAEs were reporteddour after vaccination with TIV at a
rate of <1%. A small proportion (14%) of the TIV ERS reports in adults were
classified as SAEs, without assessment of causdlity most common SAE reported
after TIV in VAERS in adults was Guillain-Barré Sinome (GBS) 189. The potential
association between TIV and GBS has been an am@agoing research (see Guillain-
Barré Syndrome and TIV).

Pregnant Women and Neonates

FDA has classified TIV as a "Pregnancy Categoryn@dication, indicating that
adequate animal reproduction studies have not temtucted.. Available data indicate
that influenza vaccine does not cause fetal harenveadministered to a pregnant wor
or affect reproductive capacity. One study of agpnately 2,000 pregnant women who
received TIV during pregnancy demonstrated no avistal effects and no adverse



effects during infancy or early childhoot90). A matched case-control study of 252
pregnant women who received TIV within the 6 moriitbfore delivery determined 1
adverse events after vaccination among pregnantanand no difference in pregnancy
outcomes compared with 826 pregnant women who n@rgaccinated1(48). During
2000--2003, an estimated 2 million pregnant womernewaccinated, and only 20
adverse events among women who received TIV w@arted to VAERS during this
time, including nine injection-site reactions amghe¢ systemic reactions (e.g., fever,
headache, and myalgias). In addition, three misgges were reported, but these were
not known to be causally related to vaccinatib®lj. Similar results have been reported
in certain smaller studie447,149,192 and a recent international review of data on the
safety of TIV concluded that no evidence existsutggest harm to the fetus9@. The

rate of adverse events associated with TIV wadairto the rate of adverse events
among pregnant women who received pneumococcaspatiharide vaccine in one
small randomized controlled trial in Bangladeshd an severe adverse events were
reported in any study group34).

Persons with Chronic Medical Conditions

In a randomized cross-over study of children andtadvith asthma, no increase in
asthma exacerbations was reported for either aggdt94), and two additional studit
also have indicated no increase in wheezing amangirated asthmatic childrehl{)
or adults 195. One study reported that 20%--28% of childrerhvaeisthma aged 9
months--18 years had local pain and swelling astteeof influenza vaccinatioriQ4),
and another study reported that 23% of childrerd &yonths--4 years with chronic
heart or lung disease had local reacti@8. (A blinded, randomized, crosser study ¢
1,952 adults and children with asthma demonstrid@idonly selfreported "body ache:
were reported more frequently after TIV (25%) tipdercebo-injection (21%)104).
However, a placebo-controlled trial of TIV indicdtro difference in local reactions
among 53 children aged 6 months--6 years with higkhmedical conditions or among
305 healthy children aged 3--12 yed&®3)(

Among children with high-risk medical conditiongieostudy of 52 children aged 6
months--3 years reported fever among 27% andbilityaand insomnia among 25%
(93); and a study among 33 children aged 6--18 maeghsrted that one child had
irritability and one had a fever and seizure afsrcination {96). No placebo
comparison group was used in these studies.

Immunocompromised Persons

Data demonstrating safety of TIV for HIV-infectedrpons are limited, but no evidence
exists that vaccination has a clinically importenpact on HIV infection or
immunocompetence. One study demonstrated a trarfsg2n2--4 week) increase in
HIV RNA (ribonucleic acid) levels in one HIV-infeatl person after influenza virus
infection (L97). Studies have demonstrated a transient increasplication of HIVA in
the plasma or peripheral blood mononuclear celldldfinfected persons after vaccine
administration 138,198. However, more recent and better-designed studies not
documented a substantial increase in the replicati¢llV (199--203. CD4+ T-



lymphocyte cell counts or progression of HIV disshave not been demonstrated to
change substantially after influenza vaccinatiomagnHIV-infected persons compared
with unvaccinated HIV-infected persoris38,2@). Limited information is available
about the effect of antiretroviral therapy on irages in HIV RNA levels after either
natural influenza virus infection or influenza vaation 62,204.

Data are similarly limited for persons with othemmunocompromising conditions. In
small studies, vaccination did not affect allogfafiction or cause rejection episodes in
recipients of kidney transplant$41,143, heart transplantd43), or liver transplants

(144).
Immediate Hypersensitivity Reactions after Influena Vaccines

Vaccine components can rarely cause allergic rastialso called immediate
hypersensitivity reactions, among certain recigelthmediate hypersensitivity
reactions are mediated by preformed immunogloll{igE) antibodies against a
vaccine component and usually occur within minteelsours of exposure05).
Symptoms of immediate hypersensitivity range frofid mrticaria (hives) and
angioedema to anaphylaxis. Anaphylaxis is a sdiferthreatening reaction that
involves multiple organ systems and can progrgsslisa Symptoms and signs of
anaphylaxis can include but are not limited to gelwed urticaria, wheezing, swelling
of the mouth and throat, difficulty breathing, vdimg, hypotension, decreased level of
consciousness, and shock. Minor symptoms suclhdasyes or hoarse voice also might
be presentl(79205--208.

Allergic reactions might be caused by the vacciméan, residual animal protein,
antimicrobial agents, preservatives, stabilizergtber vaccine component09).
Manufacturers use a variety of compounds to inatgivnfluenza viruses and add
antibiotics to prevent bacterial growth. Packageits for specific vaccines of interest
should be consulted for additional information. RQlas recommended that all vaccine
providers should be familiar with the office emeargg plan and be certified
cardiopulmonary resuscitatiohd9). The Clinical Immunization Safety Assessment
(CISA) network, a collaboration between CDC andreedical research centers with
expertise in vaccination safety, has developedgorithm to guide evaluation and
revaccination decisions for persons with suspectedediate hypersensitivity after
vaccination 205).

Immediate hypersensitivity reaction after TIV andll\/ are rare. A VSD study of
children aged <18 years in four HMOs during 19999 estimated the overall risk of
postvaccination anaphylaxis to be less than 1 jpac500,000 doses administered an
this study no cases were identified in TIV recipge@10). Reports of anaphylaxis
occurring after receipt of TIV and LAIV in adultave rarely been reported to VAERS
(189.

Some immediate hypersensitivity reactions after ®f\LAIV are caused by the
presence of residual egg protein in the vacci211). Although influenza vaccines
contain only a limited quantity of egg protein,stiprotein can induce immediate



hypersensitivity reactions among persons who havers gg allergy. Asking persons
they can eat eggs without adverse effects is @anahée way to determine who might be
at risk for allergic reactions from receiving inglza vaccinesl9. Persons who have
had symptoms such as hives or swelling of thedip®ngue, or who have experienced
acute respiratory distress after eating eggs, dhoarisult a physician for appropriate
evaluation to help determine if future influenzzsiae should be administered. Persons
who have documented (IgE)-mediated hypersensitivigggs, including those who
have had occupational asthma related to egg expaoswther allergic responses to egg
protein, also might be at increased risk for allergadions to influenza vaccine, and
consultation with a physician before vaccinationwstl be considere®{2--214. A
regimen has been developed for administering infftaevaccine to asthmatic children
with severe disease and egg hypersensiti2ity)(

Hypersensitivity reactions to other vaccine compag@lso can rarely occur. Although
exposure to vaccines containing thimerosal cantedypersensitivityZ15), the
majority of patients do not have reactions to thimsal when it is administered as a
component of vaccines, even when patch or intradietests for thimerosal indicate
hypersensitivity 216,2173. When reported, hypersensitivity to thimerosaidglly has
consisted of local delayed hypersensitivity reai@16).

Ocular and Respiratory Symptoms after TIV

Ocular or respiratory symptoms have occasionalgntreported within 24 hours after
TIV administration, but these symptoms typicallg anild and resolve quickly without
specific treatment. In some trials conducted inWinged States, ocular or respiratory
symptoms included red eyes (<1%--6%), cough (1%}; ¥éeezing (1%), and chest
tightness (1%--3%)207,208,218--220 However, most of these trials were not placebo-
controlled, and causality cannot be determinecdidition, ocular and respiratory
symptoms are features of a variety of respiratibmgsses and seasonal allergies that
would be expected to occur coincidentally amongwecrecipients unrelated to
vaccination. A placebo-controlled vaccine effeatiees study among youndudts founc
that 2% of persons who received the 2006--07 foatiar of Fluzone (Sanofi Pasteur)
reported red eyes compared with none of the canfpok 0.03) 221). A similar trial
conducted during the 2005--06 influenza seasonddbiat 3% of Fluzone recipients
reported red eyes compared with 1% of placebo iextig however the difference was
not statistically significant222) .

Oculorespiratory syndrome (ORS), an acute, Is®ited reaction to TIV with prominer
ocular and respiratory symptoms, was first desdrdhering the 2000--01 influenza
season in Canada. The initial catedinition for ORS was the onset of one or moréhe
following within 2--24 hours after receiving TIVilateral red eyes and/or facial edema
and/or respiratory symptoms (coughing, wheezingsttightness, difficulty breathing,
sore throat, hoarseness or difficulty swallowingigh, wheeze, chest tightness,
difficulty breathing, sore throat, or facial swetl) 223). ORS was first described in
Canada and strongly associated with one vaccirgapgon (Fluviral S/F, Shire
Biologics, Quebec, Canada) not available in thadéhBtates during the 2000--01
influenza seasor2R4). Subsequent investigations identified personk wdular or



respiratory symptoms meeting an ORS case-definii@afety monitoring systems and
trials that had been conducted before 2000 in Cartad United States, and several
European countrie225--227%.

The cause of ORS has not been established; howites suggest the reaction is not
IgE-mediated Z28). After changes in the manufacturing process efvidiccine
preparation associated with ORS during z--01, the incidence of ORS in Canada was
greatly reduced226). In one placebo-controlled study, only hoarsenessgh, and

itchy or sore eyes (but not red eyes) were signifily associated with a reformulated
Fluviral preparation. These findings indicated &S symptoms following use of the
reformulated vaccine were mild, resolved withinirs, and might not typically be of
sufficient concern to cause vaccine recipientetksnedical care2@9).

Ocular and respiratory symptoms reported after ddivhinistration, including ORS,
have some similarities with immediate hypersenijtiskeactions. One study indicated
that the risk for ORS recurrence with subsequectination is low, and persons with
ocular or respiratory symptoms (e.g., bilateralegds, cough, sore throat, or
hoarseness) after TIV that did not involve the lovespiratory tract have been
revaccinated without reports of SAEs after subsegerposure to TIVA30). VAERS
routinely monitors for adverse events such as oaulaespiratory symptoms after
receipt of TIV.

Contraindications and Precautions for Use of TIV

TIV is contraindicated and should not be adminesden persons known to have
anaphylactic hypersensitivity to eggs or to otf@nponents of the influenza vaccine
unless the recipient has been desensitized. Pragio/lise of antiviral agents is an
option for preventing influenza among such persborfsrmation about vaccine
components is located in package inserts from geofufacturer. Persons with mode
to severe acute febrile illness usually shouldb®tvaccinated until their symptoms hi
abated. Moderate or severe acute illness with tirout fever is a precautidfor TIV.
GBS within 6 weeks following a previous dose ofuehza vaccine is considered to t
precaution for use of influenza vaccir

Revaccination in Persons Who Experienced Ocular dRespiratory Symptoms After
TIV

When assessing whether a patient who experienaddrand respiratory symptoms
should be revaccinated, providers should deterihicencerning signs and symptoms
Ig-E mediated immediate hypersensitivity are pre¢sge Immediate Hypersensitivity
after Influenza Vaccines). Health-care provider®ware unsure whether symptoms
reported or observed after TIV represent an IgEtated hypersensitivity immune
response should seek advice from an allergist/inmlogist. Persons with symptoms of
possible Igl-mediated hypersensitivity after TIV should notewe influenza
vaccination unless hypersensitivity is ruled outevaccination is administered under
close medical supervisio2@5).



Ocular or respiratory symptoms observed after Tiéroare coincidental and unrelated
to TIV administration, as observed among placeb@irents in some randomized
controlled studies. Determining whether ocularespiratory symptoms are coincidental
or related to possible ORS might not be possildesdhs who have had red eyes, mild
upper facial swelling, or mild respiratory sympto(esy., sore throat, cough, or
hoarseness) after TIV without other concerning signsymptoms of hypersensitivity
can receive TIV in subsequent seasons withoutduetkaluation. Two studies showed
that persons who had symptoms of ORS after TIV waeeehigher risk for ORS after
subsequent TIV administration; however, these evestally were milder than the first
episode 230,23).

Guillain-Barré Syndrome and TIV

The annual incidence of GBS is 10--20 cases peitlibmadults 232). Substantial
evidence exists that multiple infectious illnessaest notablyCampylobacter jejuni
gastrointestinal infections and upper respiratoagttinfections, are associated with C
(233--235. A recent study ientified serologically confirmed influenza virugention as
a trigger of GBS, with time from onset of influen#iaess to GBS of 3--30 days. The
estimated frequency of influenza-related GBS was fo seven times higher than the
frequency that has been estimated for influenzaiaae-associated GB236).

The 1976 swine influenza vaccine was associatdu avitincreased frequency of GBS,
estimated at one additional case of GBS per 100;@@€ons vaccinate@37,238. The

risk for influenza-vaccine--associated GBS was @igimong persons age5 years

than among persons aged <25 yea89) However, obtaining epidemiologic evidence
for a small increase in risk for a rare conditiottmmultiple causes is difficult, and no
evidence consistently exists for a causal reldbiemveen subsequent vaccines prepared
from other influenza viruses and GBS.

None of the studies conducted using influenza vescother than the 1976 swi
influenza vaccine has demonstrated a substantisdase in GBS associated with
influenza vaccines. During three of four influersgsmsons studied during 1977--1991,
the overall relative risk estimates for GBS aftdluenza vaccination were not
statistically significant in any of these studi2d@--243. However, in a study of the
1992--93 and 1993--94 seasons, the overall relatkdor GBS was 1.7 (Cl = 1.0--2.8;
p = 0.04) during the 6 weeks after vaccinationresenting approximately ot

additional case of GBS per 1 million persons vaaid; the combined number of GBS
cases peaked 2 weeks after vaccinat3®); Results of a study that examined health-
care data from Ontario, Canada, during 198234 demonstrated a small but statistic
significant temporal association between receiunfigenza vaccination and subsequent
hospital admission for GBS. However, no increaseases of GBS at the population
level was reported after introduction of a masslipubfluenza vaccination program in
Ontario beginning in 200@43). Data from VAERS have documented decreased
reporting of GBS occurring after vaccination across ggoups over time, despite ove
increased reporting of other non-GBS conditionsuanieg after administration of
influenza vaccineZ37). Published data from the United Kingdom's GenPrattice
Research Database (GPRD) found influenza vaccibe tssociated with a decreased



risk for GBS, although whether this was associatihl protection against influenza or
confounding because of a "healthy vaccinee" (bgplthier persons might be more
likely to be vaccinated and also be at lower r@k@BS) @44) is unclear. A separate
GPRD analysis found no association between vagomand GBS for a 9-year period;
only three cases of GBS occurred within 6 weelker a@tiministration of influenza
vaccine 245). A third GPRD analysis found that GBS was asgediavith recent ILlI,
but not influenza vaccinatior246).

The estimated risk for GBS (on the basis of the $avdies that have demonstrated an
association between vaccination and GBS) is losv, @pproximately one additional
case per 1 million persons vaccinated). The pakhénefits of influenza vaccination in
preventing serious illness, hospitalization, anatleubstantially outweigh the
estimates of risk for vaccine-associated GBS. Ndexce indicates that the caseality
ratio for GBS differs among vaccinated personstande not vaccinated.

Use of TIV Among Patients with a History of GBS

The incidence of GBS among the general populatidaw, but persons with a history
GBS have a substantially greater likelihood of sgently experiencing GBS than
persons without such a histoi232). Thus, the likelihood of coincidentally experieng
GBS after influenza vaccination is expected to t&&ager among persons with a history
of GBS than among persons with no history of thigdsome. Whether influenza
vaccination specifically might increase the riskfecurrence of GBS is unknown.
Among 311 patients with GBS who responded to aesyr¥1 (4%) reported some
worsening of symptoms &it influenza vaccination; however, some of thesepis hac
received other vaccines at the same time, andriegleymptoms were generally mild
(247). However, as a precaution, persons who are rfaghtrisk for severe influenza
complications and who are known to have experie@®8 within 6 weeks generally
should not be vaccinated. As an alternative, pleisscmight consider using influenza
antiviral chemoprophylaxis for these persons. Alijito data are limited, the established
benefits of influenza vaccination might outweigk tisks for many persons who have a
history of GBS and who also are at high risk farese complications from influenza.

Vaccine Preservative (Thimerosal) in Multidose Viad of TIV

Thimerosal, a mercury-containing antibacterial coomm, has been used as a
preservative in vaccines and other medicationsedime 1930s248) and is used in
multidose vial preparations of TIV to reduce theslihood of bacterial growth. No
scientific evidence indicates that thimerosal inoraes, including influenza vaccines, is
a cause of adverse events other than occasiora@ligpersensitivity reactions in
vaccine recipients. In addition, no scientific ende exists that thimerosal-containing
vaccines are a cause of adverse events amongeshlddrn to women who received
vaccine during pregnancy. The weight of accumudp¢ividence does not suggest an
increased risk for neurodevelopment disorders fegposure to thimerosal-containing
vaccines 249--258. The U.S. Public Health Service and other orgations have
recommended that efforts be made to eliminatedwae the thimerosal content in
vaccines as part of a strategy to reduce mercygsexes from all sources



(249,250,259Also, continuing public concerns about exposormercury in vaccines
has been viewed as a potential barrier to achigvigiger vaccine coverage levels and
reducing the burden of vaccine-preventable dise&@mrse mid2001, vaccines routine
recommended for infants aged <6 months in the drtates have been manufactured
either without or with greatly reduced (trace) amisiof thimerosal. As a result, a
substantial regkction in the total mercury exposure from vaccifeesnfants and childre
already has been achievdd' 9)). ACIP and other federal agencies and profestiona
medical organizations continue to support effastprovide thimerosal-preservative--
free vaccine options.

The benefits of influenza vaccination for all recoended groups, including pregnant
women and young children, outweigh concerns orb#sgs of a theoretical risk from
thimerosal exposure through vaccination. The riesksevere illness from influenza
virus infection are elevated among both young clitldcand pregnant women, and
vaccination has been demonstrated to reduce théorisevere influenza illness and
subsequent medical complications. In contrastcrengfically conclusive evidence has
demonstrated harm from exposure to vaccine congiimerosal preservative. For
these reasons, persons recommended to receive @yMeneive any age- and risk
factor--appropriate vaccine preparation, dependmgvailability. An analysis of
VAERS reports found no difference in the safetyfipgaf preservative-containing
compared with preservative-free TIV vaccines iraim$ aged 6--23 month84).

Nonetheless, as of May 09, some states have enacted legislation bannéng th
administration of vaccines containing mercury; phevisions defining mercury content
vary 260). LAIV and many of the single-dose vial or syringeparations of TIV are
thimerosal-free, and the number of influenza vaecioses that do not contain
thimerosal as a preservative is expected to iner@able 3. However, these laws mic
present a baier to vaccination unless influenza vaccines that@tacontain thimerosal
as a preservative are easily available in thogessta

The U.S. vaccine supply for infants and pregnanheso is in a period of transition as
manufacturers expand the availability of thimeregaluced or thimerosal-free vaccine
to reduce the cumulative exposure of infants tocomgr Other environmental sources
mercury exposure are more difficult or impossild@void or eliminate249).

LAIV Dosage, Administration, and Storage

Each dose of LAIV contains the same three vacamigens used in TIV. However, the
antigens are constituted as live, attenuated, @dépted, temperature-sensitive vaccine
viruses. Providers should refer to the packagetinstich contains additional
information about the formulation of this vaccimedather vaccine components. LAIV
does not contain thimerosal. LAIV is made from ati&ted viruses that are able to
replicate efficiently only at temperatures presarthe nasal mucosa. LAIV does not
cause systemic symptoms of influenza in vaccingieuts, although a minority of
recipients experience nasal congestion or feveiGiwis probably a result of effects of
intranasal vaccine administration or local virglligation or fever 261).



LAIV is intended for intranasal administration oragd should not be administered by
the intramuscular, intradermal, or intravenouse&oUlV is not licensed for vaccinati
of children aged <2 years or adults aged >49 yé#&®/ is supplied in a prefilled,
single-use sprayer containing 0.2 mL of vaccineprdgimately 0.1 mL (i.e., half of the
total sprayer contents) is sprayed into the ficsitnl while the recipient is in the upright
position. An attached dc-divider clip is removed from the sprayer to adrsier the
second half of the dose into the other nostril. LAd shipped at 35--46F (2C--8C).
LAIV should be stored at 35--46F (2C--8C) on receipt and can remain at that
temperature until the expiration date is reacl&&d)( Vaccine prepared for a previous
influenza season should not be administered toigeegwrotection for any subsequent
season.

Shedding, Transmission, and Stability of Vaccine Yuses

Available data indicate that both children and &xluaccinated with LAIV can shed
vaccine viruses after vaccination, although in loa@ounts than occur typically with
shedding of wild-type influenza viruses. In rarstances, shed vaccine viruses can be
transmitted from vaccine recipients to unvaccingtesons. However, serious illnesses
have not been reported among unvaccinated perdom$iave been infected
inadvertently with vaccine viruses.

One study of 197 children aged 8--36 months inila dare center assessed
transmissibility of vaccine viruses from 98 vact¢ethchildren to the other 99
unvaccinated children; 80% of vaccine recipientdsbne or more virus strains (mean
duration: 7.6 days). One influenza type B vaccinairs isolate was recovered from a
placebo recipient and was confirmed to be vactype virus. The type B isolate
retained the cold-adapted, temperature-sensititenwated phenotype, and it possessed
the same genetic sequence as a virus shed frootegaecipient who was in the same
play group. The placebo recipient from whom théuieriza type B vaccii strain was
isolated had symptoms of a mild upper respiratibmgss but did not experience any
serious clinical events. The estimated probabdftgcquiring vaccine virus after close
contact with a single LAIV recipient in this chitéhre population was 1%--29g2).

Studies assessing whether vaccine viruses arehstvedoeen based on viral cultures or
PCR detection of vaccine viruses in nasal aspifabes persons who have received
LAIV. Among 345 subjects aged 5--49 years, 30% dhetectable virus in nasal
secretions obtained by nasal swabbing after rawgilVAlV. The duration of virus
shedding and the amount of virus shed was inverselelated with age, and maximal
shedding occurred within 2 days of vaccination. toms reported after vaccination,
including runny nose, headache, and sore thradnali correlate with virus shedding
(263). Other smaller studies have reported similarifigd 64,265. Vaccine strain
virus was detected from nasal secretions in ong (#%7 HIV-infected adults who
received LAIV, none of 54 HIV-negative participaii®66), and three (13%) of 23 HIV-
infected children compared with seven (28%) of Ritdeen who were not HIV-infected
(267). No participants in these studies had detectahls beyond 10 days after receipt
of LAIV. The possibility of person-to-person tranission of vaccine viruses was not
assessed in these studi264--267.



In clinical trials, viruses isolated from vaccirezipients have retained attenuated
phenotypes. In one study, nasal anoat swab specimens were collected from 17 study
participants for 2 weeks after vaccine rece268). Virus isolates were analyzed by
multiple genetic techniques. All isolates retaitieel LAIV genotype after replication in
the human host, and all retained the cold-adaptddeamperature-sensitive phenotypes.
A study conducted in a child care setting demotetirthat limited genetic change
occurred in the LAIV strains following replication the vaccine recipient269).

Immunogenicity, Efficacy, and Effectiveness of LAIV

LAIV virus strains replicate primarily in nasophageal epithelial cells. The protective
mechanisms induced by vaccination with LAIV are motlerstood completely but
appear to involve both serum and nasal secretdilyaahies. The immunogenicity of the
approved LAIV has been assessed in multiple stumieducted among children and
adults 70--276.

Healthy Children

A randomized, double-blind, placebo-controlledltamong 1,602 healthy children aged
15--71 months assessed the efficacy of LAIV againitreconfirmed influenza durin
two season2(/7,279. This trial included a subset of children agee- B0 months who
received 2 doses in the first season. During seaser{1996--97), when vaccine and
circulating virus strains were well-matched, efigagainst cultureonfirmed influenz:
was 94% for participants who received 2 doses dM geparated by6 weeks, and
89% for those who received 1 dose. During season(1897--98), when the A (H3N2)
component in the vaccine was not walktched with circulating virus strains, efficac
dose) was 86%, for an overall efficacy for two ulghza seasons of 92%. Receipt of
LAIV also resulted in 21% fewer febrile illnesseslaa significant decrease in acute
otitis media requiring antibiotic2{7,279. Other randomized, placebo-controlled trials
demonstrating the efficacy of LAIV in young childragainst culture-confirmed
influenza include a study conducted among chilédged 6--35 months attending child
care centers during consecutive influenza sea@&t in which 85%--89% efficacy
was observed, and a study conducted among chiédyed 12--36 months living in Asia
during consecutive influenza seasons in which 64084 efficacy was documented
(281). In one community-based, nonrandomized open-istiely, reductions in MAARI
were observed among children who received 1 dos@& during the 1990--00 and
2000--01 influenza seasons even though antigewidafted influenza A/H1IN1 and B
viruses were circulating during that seasP®?. LAIV efficacy in preventing
laboratory-confirmed influenza also has been demnatesl in studies comparing the
efficacy of LAIV with TIV rather than with a placeljsee Comparisons of LAIV and
TIV Efficacy or Effectiveness).

Healthy Adults
A randomized, double-blind, placebo-controlleditaBLAIV effectiveness among

4,561 healthy working adults aged 18--64 yearssaggsemultiple endpoints, including
reductions in selfeported respiratory tract illness without laborgtconfirmation, worl



loss, healtreare visits, and medication use during influenzibi@ak periods . The stus
was conducted during the 19998-influenza season, when the vaccine and ciragla
(H3N2) strains were not well-matched. The frequenichebrile illnesses was not
significantly decreased among LAIV recipients congglawith those who received
placebo. However, vaccine recipients had signitigdewer severe febrile illness
(19% reduction) and febrile upper respiratory titheesses (24% reduction), and
significant reductions in days of illness, dayswoirk lost, days with health-care--
provider visits, and use of prescription antibistand ove-the-counter medications
(283). Efficacy against culture-confirmed influenzaaimandomized, placebo-controlled
study was 57% in the 2004--05 influenza seasoMaatlin the 2005--06 influenza
season, although efficacy in these studies waderbnstrated to be significantly
greater than placeb@Z1,222.

Adverse Events after Receipt of LAIV
Healthy Children Aged 2--18 Years

In a subset of healthy children aged 60--71 mofrtma one clinical trial, certain signs
and symptoms were reported more often after tsedimse among LAIV recipients (n =
214) than among placebo recipients (n = 95), inolyidunny nose (48% and 44%,
respectively); headache (18% and 12%, respectivabyhiting (5% and 3%,
respectively); and myalgias (6% and 4%, respecgtj @l77). However, these differenc
were not statistically significant. In other triatsgns and symptoms reported after L/
administration have included runny nose or nasagestion (20%--75%), headache
(2%--46%), fever (0--26%), vomiting (3%--13%), albdoal pain (2%), and myalgias
(0--21%) @70,272,273,280,284--287These symptoms were associated more ofter
the first dose and were self-limited. A placebo+colted trial in 9,689 children aged 1--
17 years assessed prespecified medically attenstedroes during the 42 days after
vaccination 286). Following >1,500 statistical analyses in thedd¥s after LAIV,
elevated risks that were biologically plausible &ebserved for the following
conditions: asthma, upper respiratory infectionsouloskeletal pain, otitis media with
effusion, and adenitis/adenopathy. The increaskdor wheezing events after LAIV
was observed among children aged 18--35 months 4RI8; 90% CI = 1.3--17.9). In
this study, the rate of SAEs was 0.2% in LAIV atacpbo recipients; none of the SAEs
was judged to be related to the vaccine by theystucestigatorsZ86).

In a randomized trial published in 2007, LAIV ant{/Wwere compared among children
aged 6--59 month288). Children with medically diagnosed or treated e#iag within
42 days before enrollment or with a history of sevesthma were excluded from this
study. Among children aged 24--59 months who reszeivAlV, the rate of medically
significant wheezing, using a prespecified defomtiwas not greater compared with
those who received TI\288). Wheezing was observed more frequently among geun
LAIV recipients aged 6--23 months in this study;IMAs not licensed for this age
group. In a previous randomized placebo-contradlefety trial among children aged 12
months--17 years without a history of asthma byeptal report, an elevated risk for
asthma events (RR: 4.1; Cl = 1.3--17.9) was docteaeamong 728 children aged 18--
35 months who received LAIV. Of the 16 childreniwésthma-related events in this



study, seven had a history of asthma on the bésisbsequent medical record review.
None required hospitalization, anlevated risks for asthma were not observed in other

age groups486).

Another study was conducted among >11,000 childged 18 months--18 years in
which 18,780 doses of vaccine were administered fggars. For children aged 18
months--4 years, no increase was reported in astisita 0--15 days after vaccination
compared with the prevaccination period. A sigmifitincrease in asthma events was
reported 15--42 days after vaccination, but onlyaacine year 1289). A 4-year, open-
label field trial study assessed LAIV safety of etihan 2000 doses administered to
children aged 18 months--18 years with a historpntaErmittent wheeze who were
otherwise healthy. Among these children, no inadagsk was reported for medically
attended acute respiratory illnesses, includingeaasthma exacerbation, during the 0--
14 or 0--42 days after LAIV compared with the paiad postvaccination reference
periods 290).

Initial data from VAERS during 2007--2008, follovgrACIP's recommendation for
LAIV use in healthy children aged 2--4 years, did suggest a concern for wheezing
after LAIV in young children. However data also gast uptake of LAIV was limited,
and safety monitoring for wheezing events after\LAd ongoing (CDC, unpublished
data, 2008).

Adults Aged 19--49 Years

Among adults, runny nose or nasal congestion (288%&), headache (16%--44%), and
sore throat (15%--27%) have been reported mor@ aft@ong vaccine recipients than
placebo recipient277,29). In one clinical trial among a subset of healflaylts aged
18--49 years, signs and symptoms reported significanore often (p<0.05) among
LAIV recipients (n = 2,548) than placebo recipiefits= 1,290) within 7 days after each
dose included cough (14% and 11%, respectivelypyuwose (45% and 27%,
respectively), sore throat (28% and 17%, respdgivehills (9% and 6%, respectivel)
and tiredness/weakness (26% and 22%, respecti{@dy)A review of 460 reports to
VAERS after distribution of approximately 2.5 milli doses during the 2003--04 and
2004--05 influenza seasons did not indicate any sefety concern2202). Few of the
LAIV VAERS reports (9%) were SAES; respiratory etsswere the most common
conditions reported.

Persons at Higher Risk for Influenza-Related Comptations

Limited data assessing the safety of LAIV use fatain groups at higher risk for
influenza-related complications are available. e study of 54 HIV-infected persons
aged 18--58 years and with CD4+ cour2§0 cells/mmwho received LAIV, no SAEs
were reported during a 1-month follow-up peri@6). Similarly, one study
demonstrated no significant difference in the fieaty of adverse events or viral
shedding among HIV-infected children aged 1--8 gear effective antiretroviral
therapy who were administered LAIV compared witlvHIninfected children receivir
LAIV (267). LAIV was well-tolerated among adults agesb years with chronic



medical conditions293). These findings suggest that persons at risknforenza
complications who have inadvertent exposure to LAaduld not have significant
adverse events or prolonged viral shedding andoistons who have contact with
persons at higher risk for influer-related complications may receive LAIV.

Comparisons of LAIV and TIV Efficacy or Effectiveness

Both TIV and LAIV have been demonstrated to beati¥e in children and adults.
However, data directly comparing the efficacy deetiveness of these two types of
influenza vaccines are limited and insufficientdentify whether one vaccine might
offer a clear advantage over the other in certeitirgys or populations. Studies
comparing the efficacy of TIV to that of LAIV haw®en conducted in a variety of
settings and populations using several differett@ues. One randomized, double-
blind, placebo-controlled challenge study that wasducted among 92 healthy adults
aged 18--41 years assessed the efficacy of botW laAd TIV in preventing influenza
infection when challenged with wild-type strainattivere antigenically similar to
vaccine strains204). The overall efficacy in preventing laboratoryedaented
influenza from all three influenza strains combimeas 85% and 71%, respectively,
when challenged 28 days after vaccination by vsuseeavhich study participants were
susceptible before vaccination. The differencefficacy between the two vaccines was
not statistically significant in this limited studyo additional challenges were
conducted to assess efficacy at time points lagr 28 days294). In a randomized,
double-blind, placebaontrolled trial that was conducted among youndtadiuring the
2004--05 influenza season, when the majority afutating H3N2 viruses were
antigenically drifted from that season's vaccirreses, the efficacy of LAIV and TIV
against culture-confirmed influenza was 57% and ,/i&4pectively. The difference in
efficacy was not statistically significant and vagibutable primarily to a difference in
efficacy against influenza B22). A similar study conducted during the 2005--06
influenza season found no significant differenceancine efficacyZ21).

A randomized controlled clinical trial conductedarg children aged 6--59 months
during the 2004--05 influenza season demonstrat®areduction in cases of culture-
confirmed influenza among children who received \/Abmpared with those who
received TIV 288). In this study, LAIV efficacy was higher companeth TIV against
antigenically drifted viruses and well-matched sea 288). An open-label,
nonrandomized, community-based influenza vacciaédonducted during an influenza
season when circulating H3N2 strains were poorlichresd with strains contained in the
vaccine also indicated that LAIV, but not TIV, wef$ective against antigenically drift
H3N2 strains during that influenza season. In shusly, children aged 5--18 years who
received LAIV had significant protection againdtdaatory-confirmed influenza (37%)
and pneumonia and influenza events (5028p). A recent observational study
conducted among military personnel aged 17--49syeaer three influenza seasons
indicated that persons who received TIV had a figmtly lower incidence of health-
care encounters resulting in diagnostic codingpfteumonia and influenza compared
with those who received LAIV. However, among newrués being vaccinated for the
first time, the incidence of pneumonia- and influz@roded health-care encounters
among those received LAIV was similar to those ireng TIV (296).



Although LAIV is not licensed for use in persongtwiisk factors for influenza
complications, certain studies have compared theael of LAIV to TIV in these
groups. LAIV provided 32% increased protection rayenting culture-confirmed
influenza compared with TIV in one study conducaeabng children ageeb years and
adolescents with asthm297) and 52% increased protection compared with TI\d@agn
children aged 6--71 months with recurrent respiyatact infectionsZ98).

Effectiveness of Vaccination for Decreasing Transrasion to Contacts

Decreasing transmission of influenza from caregivard household contacts to persons
at high risk might reduce ILI and complications amggersons at high risk. Influenza
virus infection and ILI are common among HGR$--30). Influenza outbreaks have
been attributed to low vaccination rates among HCkbspitals and long-term--care
facilities (302--304. One serosurvey demonstrated that 23% of HCFséamlogic
evidence of influenza virus infection during a $engpfluenza season; the majority had
mild illness or subclinical infectior2@9). Observational studies have demonstrated that
vaccination of HCP is associated with decreasethdeanong nursing home patients
(305,3086. In one cluster-randomized controlled trial timeiuded 2,604 residents of 44
nursing homes, significant decreases in mortdlitly,and medical visits for ILI care

were demonstrated among residents in nursing heamekich staff were offered
influenza vaccination (coverage rate: 48%) comparigid nursing homes in which staff
were not provided with vaccination (coverage rééé) (307). A review concluded that
vaccination of HCP in settings in which patientsoalvere vaccinated provided
significant reductions in deaths among elderlygurdt from all causes and deaths from
pneumonia308).

Epidemiologic studies of community outbreaks ofuiahza demonstrate that school-
aged children typically have the highest influeillzeess attack rates, suggesting routine
universal vaccination of children might reduce smarssion to their household contacts
and possibly others in the community. Results foamtain studies have indicated that
the benefits of vaccinating children might exteagbtotection of their adult contacts ¢
to persons at risk for influenza complicationshia tommunity. However, these data are
limited, and studies have not used laboratory-cord influenza as an outcome
measure. A single-blinded, randomized controlledgttonducted as part of a 1996--
1997 vaccine effectiveness study demonstratedseainating preschool-aged children
with TIV reduced influenza-related morbidity amasgme household contacB09). A
randomized, placebo-controlled trial among childngth recurrent respiratory tract
infections demonstrated that members of familigh whildren who had received LAIV
were significantly less likely to have respirattrgct infections and reported
significantly fewer workdays lost compared with faes with children who received
placebo 310). In nonrandomized community-based studies, adimation of LAIV has
been demonstrated to reduce MAARL{,313 and ILI-related economic and medical
consequences (e.g., workdays lost and number tthhesre provider visits) among
contacts of vaccine recipien31@). Households with children attending schools in
which school-based LAIV vaccination programs hadrbestablished reported less ILI
and fewer physician visits during peak influenzases compared with households with
children in schools in which no LAIV vaccinationchbeen offered. However a decre



in the overall rate of school absenteeism wasemanted in communities in which

LAIV vaccination was offered312). During an influenza outbreak during the 2005--06
influenza season, countywide school-based influgazaination was associated with
reduced absenteeism among elementary and highlstbidents in one county that
implemented a school based vaccination program compargdanother county withot
such a progranB3(3). These community-based studies have not useddtdrg-
confirmed influenza as an outcome.

Some studies also have documented reductionslieida illnessmong persons livin

in communities where focused programs for vacangathildren have been conducted.
A community-based observational study conductethduhe 1968 pandemic using a
univalent inactivated vaccine reported that a vesttedn program targeting school-aged
children (coverage rate: 86%) in one community cedunfluenza rates within the
community among all age groups compared with amatbemunity in which

aggressive vaccination was not conducted amongbelged children314). An
observational study conducted in Russia demonsditratfuctions in ILI among the
community-dwelling elderly after implementationafaccination program using TIV
for children aged 3--6 years (57% coverage achieaed children and adolescents aged
7--17 years (72% coverage achieve’l)5). In a nonrandomized communiyased stud
conducted over three influenza seasons, 8884-reductions in the incidence of MAA
during the influenza season among adults a@&dyears were observed in communities
in which LAIV was offered to all children aged.8 months (estimated coverage rate:
20%--25%) compared with communities that did natvate routine influenza
vaccination programs for all childreB1(1). In a subsequent influenza season, the same
investigators documented a 9% reduction in MAARésaduring the influenza season
among persons aged 35--44 years in interventiomuamties, where coverage was
estimated at 31% among school children. HoweverARArates among persons aged
>45 years were lower in the intervention communiteggardless of the presence of
influenza in the community, suggesting that lowates could not be attributed to
vaccination of school children against influen285).

The largest study to examine the community effetiacreasing overall vaccine
coverage was an ecologic study that describedxgperience in Ontario, Canada, which
was the only province to implement a universaluefiza vaccination program beginn
in 2000. On the basis of models developed from aditnative and viral surveillance
data, influenza-related mortality, hospitalizatioB® use, and physicians' office visits
decreased significantly more in Ontario after pangintroduction than in other
provinces, with the largest reductions observegbimger age grouf(316).

Effectiveness of Influenza Vaccination When Circuléng Influenza Virus Strains
Differ from Vaccine Strains

Manufacturing trivalent influenza virus vaccinesishallenging process that takes 6--8
months to complete. Vaccination can provide redunédsubstantial cross-protection
against drifted strains in some seasons, inclugddgctions in severe outcomes such as
hospitalization. Usually one or more circulatinguges with antigenic changes
compared with the vaccine strains are identifiedanh influenza season. In addition,



two distinct lineages of influenza B viruses hawecorculated in recent years, and
limited cross-protection is observed against thedge not represented in the vaccine
(48). However, assessment of the clinical effectiveradsnfluenza vaccines cannot be
determined solely by laboratory evaluation of tegr@e of antigenic match between
vaccine and circulating strains. In some influeseasons, circulating influenza viruses
with significant antigenic differences predominatad reductions in vaccine
effectiveness sometimes are observed comparedseétbons when vaccine and
circulating strains are well-matchet)7,121,125,173,222However, even during years
when vaccine strains were not antigenically weltahed to circulating strains (the re:
of antigenic drift), substantial protection hasrbebserved against severe outcomes,
presumably because of vacc-induced cross-reacting antibodid21,125,222,283 For
example, in one study conducted during the 2003nfddenza season, when the
predominant circulating strain was an influenzeH82) virus that was antigenicy
different from that season's vaccine strain, eiffeciess against laboratory-confirmed
influenza iliness among persons aged 50--64 yeass80% among healthy persons and
48% among persons with medical conditions thatased the risk for influenza
complications 125. An interim, within-season analysis during th®2608 influenza
season indicated that vaccine effectiveness wasai4dall, 54% among healthy
persons aged--49 years, and 58% against influenza A, despéditiding that viruses
circulating in the study area were predominatetlyified influenza A (H3N2) and an
influenza B strain from a different lineage comphkweéth vaccine straing3(7). Among
children, both TIV and LAIV provide protection agat infection even in seasons when
vaccines and circulating strains are not well-madchVaccine effectiveness against ILI
was 49%--69% in two observational studies, and 4§%nst medically attended,
laboratory-confirmed influenza in a case-contrabgtconducted among young children
during the 2003--04 influenza season, when a driftéduenza A (H3N2) strain
predominated, based on viral surveillance d102,106§. However, continued
improvements in collecting repregative circulating viruses and use of surveillada&
to forecast antigenic drift are needed. Shortenmagufacturing time to increase the ti
to identify good vaccine candidate strains from agithe most recent circulating stra
also is important. Data from multiple seasons #natcollected in a consistent manner
are needed to better understand vaccine effectgatharing seasons when circulating
and vaccine virus strains are not well-matched.

Seasonal influenza vaccines are not expected toderprotection against novel
influenza A (H1N1) virus infection because this abstrain hemagglutinin is
substantially different from seasonal influenzaH4N1). Preliminary immunologic da
indicate that few persons have antibody that stexdence of cross-reactivity against
novel influenza A (H1N1) virus, and few show ingesa in antibody titer to novel
influenza A (H1N1) virus after vaccination with tB807--08 or the 2008--09 seasonal
influenza vaccines3(8. Vaccines currently are being developed thaspegific to
novel influenza A (H1N1) virus.

Cost-Effectiveness of Influenza Vaccination

Economic studies of influenza vaccination are cliffi to compare because they have
used different measures of both costs and berfefgs cost-only, cost-effectiveness,



cost-benefit, or cost-utility). However, most seslfind that vaccination reduces or
minimizes health care, societal, and individualts@sd the productivity losses and
absenteeism associated with influenza illness. @mienal study estimated the annual
economic burden of seasonal influenza in the Urtiitades (using 2003 population and
dollars) to be $87.1 billion, including $10.4 koifi in direct medical cost819.

Studies of influenza vaccination in the United &eamong persons age@b years hav
estimated substantial reductions in hospitalizat@md deaths and overall societal cost
savings {68,169. Studies comparing adults in different age graaips find that
vaccination is economically beneficial. One studgticomjared the economic impact
vaccination among persons ageib years with those aged 15--64 years indicated tha
vaccination resulted in a net savings per qualitiysted life year (QALY) and that the
Medicare program saved costs of treating illnespdyyng for vaccination320). A

study of a larger population comparing persons &feeb4 years with those age@ls
years estimated the cost-effectiveness of influeazaination to be $28,000 per QALY
saved (in 2000 dollars) in persons aged 50--64syeampared with $980 per QALY
saved among persons agesb years §21).

Economic analyses among adults aged <65 yearsrapuged mixed results regarding
influenza vaccination. Two studies in the Unitedt& found that vaccination can
reduce both direct medical costs and indirect dosta work absenteeism and reduced
productivity 322,323. However, another U.S. study indicated no pragitgtand
absentee savings in a strategy to vaccinate heatthking adults, although vaccination
was still estimated to be cost-effectid24).

Cost analyses have documented the considerabtecfaldurden of illness among
children. In a study of 727 children conducted ataadical center during 200@004, the
mean total cost of hospitalization for influenzéated illness was $13,159 ($39,792 for
patients admitted to an intensive care unit an@3¥for patients cared for exclusive

on the wards)325). A strategy that focuses on vaccinating childréih medical
conditions that confer a higher risk for influercanplications are more cost-effective
than a strategy of vaccinating all childr&24). An analysis that compared the costs of
vaccinating children of varying ages with TIV andlV indicated that costs per QALY
saved increased with age for both vaccines. In 2{a0ars per QALY saved, costs for
routine vaccination using TIV were $12,000 for hiealchildren aged 6--23 months and
$119,000 for healthy adolescents aged II2years compared with $9,000 and $109
using LAIV, respectively326). Economic evaluations of vaccinating childrenénav
demonstrated a wide range of cost estimates, lwat ¢r@nerally found this strategy to be
either cost-saving or cost-beneficidR{--330.

Economic analyses are sensitive to the vaccinagomie, with vaccination in medical
care settings incurring higher projected costa published model, the mean cost (year
2004 values) of vaccination was lower in mass vaton ($17.04) and pharmacy
($11.57) settings than in scheduled doctor's offisis ($28.67) 31). Vaccination in
nonmedical settings was projected to be cost sdwingealthy adults ageeb0 years

and for high-risk adults of all ages. For healtdylés aged 18--49 years, preventing an
episode of influenza would cost $90 if vaccinatieere delivered in a pharmacy setting,



$210 in a mass vaccination setting, and $870 dwrisgheduled doctor's office visit
(331). Medicare payment rates in recent years have lessrthan the costs associated
with providing vaccination in a medical practiGS3p).

Vaccination Coverage Levels

Continued annual monitoring is needed to deterrttineeffects on vaccination coverage
of vaccine supply delays and shortages, changedlilenza vaccination
recommendations and target groups for vaccinat@mbursement ratder vaccine an
vaccine administration, and other factors relatedaccination coverage among adults
and children. One of thidealthy People 2016bjectives (objective no. 14-29a) includes
achieving an influenza vaccination coverage lev&08%6 for persons agetb5 years

and among nursing home resider®33334); new strategies to improve coverage are
needed to achieve this objectia35,336. Increasing vaccination coverage among
persons who have highsk conditions and are aged <65 years, includhitficen at higl
risk, is the highest priority for expanding infliEnvaccine use.

On the basis of the 2007 final data and the 2008 ezlease data from the National
Health Interview Survey (NHIS), estimated natioimdluenza vaccine coverage during
the 2006--07 and 2007--08 influenza seasons inedeasnimally among persons aged
>65 years and those aged 50--64 yeadable 3 and are only slightly lower than
coverage levels observed before the 2004--05 vactiortage yeaBg87--339. In the
2006--07 and 2007--08 influenza seasons, estimaecination coverage levels among
adults with high-risk conditions aged 18--49 yeaese 25% and 30%, respectively,
substantially lower than thdealthy People 2008ndHealthy People 2016bjectives of
60% (Table 3 (333334).

Studies conducted among children and adults inglitestt opportunities to vaccinate
persons at risk for influenza complications (edgring hospializations for other cause
often are missed. In one study, 23% of childrerphiakzed with influenza and a
comorbidity had a previous hospitalization durihg preceding influenza vaccination
season340). In a study of hospitalized Medicare patientdy @1.6% were vaccinated
before admission, 1.9% during admission, and 1@ admission341). A study in
New York City conducted during 20--2005 among 7,063 children aged 6--23 months
indicated that 2-dose vaccine coverage increasea 6% to 23.7% over time;
however, although the average number of medic#bwdsiring which an opportunity to
be vaccinated decreased during the course of tidg §tom 2.9 to 2.0 per child, 55% of
all visits during the final year of the study st#ipresented a missed vaccination
opportunity 842). Using standing orders in hospitals increasesimation rates among
hospitalized person843), and vaccination of hospitalized patients is safé stimulate
an appropriate immune respon$&§). In one survey, the strongest predictor of
receiving vaccination was the survey respondeastlefithat he or she was in a highkk
group, based on data from one survey; however, mparsons in high-risk groups did
not know that they were in a group recommendeddacination 344).

Reducing racial/ethnic health disparities, inclgddisparities in influenza vaccination
coverage, is an overarching national goal thabtdeing met334). Estimated



vaccination coverage levels in 2007 among persged=65 years were 70% for non-
Hispanic whites, 58% for non-Hispanic blacks, adétSor Hispanics345. Among
Medicare beneficiaries, other key factors that kbuate to disparities in coverage
include variations in the propensity of patientattively seek vaccination and
variations in the likelihood that providers recormievaccination346,347. One study
estimated that eliminating these disparities incuzation coverage would have an
impact on mortality similar to the impact of elimiing deaths attributable to kidney
disease among blacks or liver disease among Hisp&i9).

Reported vaccination levels are low among childreimcreased risk for influenza
complications. Coverage among children aged 2-ebfsywith asthma for the 2004--05
influenza season was estimated to be 2348)( One study reported 79% vaccination
coverage among children attending a cystic fibrosigtment centeB860). During the
first season for which ACIP recommended that albdcen aged 6 months--23 months
receive vaccination, 33% received 1 or more do$edloenza vaccine, and 18%
received 2 doses if they were unvaccinated prelyd@81). Among children enrolled |
HMOs who had received a first dose during 2001-42@@cond dose coverage varied
from 29% to 44% among children aged 6--23 montlasfeom 12% to 24% among
children aged 2--8 year8%2). A rapid analysis of influenza vaccination co\gerdevels
among members of an HMO in Northern California destated that during the 2004--
05 influenza season, the first year of the recontagon for vaccination of children
aged 6--23 months, 1-dose coverage was 384).(During the 2006--07 influenza
season, the second season for which ACIP recomrdehédeall children aged 6
months--23 months receive vaccination, coveragaimsed low and did not increase
substantially from the 2004--05 season. Data ctem 2007 by the National
Immunization Survey indicated that for the 2006-s@ason, 32% of children agedZ3-
months received at least 1 dose of influenza vacaimd 21% were fully vaccinated (.
received 1 or 2 doses depending on previous vaomimiistory); however, results
varied substantially among stat&54). As has been reported for older adults, a
physician recommendation for vaccination and threqetion that having a child t
vaccinated "is a smart idea" were associated pelrtwith likelihood of vaccination of
children aged 6--23 month855). Similarly, children with asthma were more likety
be vaccinated if their parents recalled a physicemommendation to be vaccinated or
believed that the vaccine worked wébg). Implementation of a reminder/recall syst
in a pediatric clinic increased the percentagehdticen with asthma receiving
vaccination from 5% to 329357).

Although annual vaccination is recommended for @R is a high priority for reducii
morbidity associated with influenza in health-cee#tings and for expanding influenza
vaccine use358--360), national survey data demonstrated a vaccinatowerage level
of only 42% among HCP during the 2005--06 seasoa 44% during the 2006--07
seasonTable 3. Vaccination of HCP has been associated withaeduvork
absenteeisnB00) and with fewer deaths among nursing home pati@s,307 and
elderly hospitalized patient8@8). Factors associated with a higher rate of infazen
vaccination among HCP include older age, beingspital employee, having employer-
provided healt-care insurance, having had pneumococcal or hepBtitaccination in
the past, or having visited a health-care profesdiduring the preceding year. Non-



Hispanic black HCP were less likely than non-Hispavhite HCP to be vaccinated
(361). HCP who decline vaccination frequently expresshds about the risk for
influenza and the need for vaccination, are corextabout vaccine effectiveness and
side effects, and dislike injectior36Q).

Vaccine coverage among pregnant women increasaagdtie 2007--08 influenza
season with 24% of pregnant women reporting vaticinaexcluding pregnant women
who reported diabetes, heart disease, lung disaadeyther selected high-risk
conditions Table 3. However, the sample size is small, and the as®en coverage
compared with previous seasons was not statistisaghificant. In a study of influenza
vaccine acceptance by pregnant women, 71% of thbsewnere offered the vaccine
chose to be vaccinate863). However, a 1999 survey of obstetricians and gglogists
determined that only 39% administered influenzaciracto obstetric patients in their
practices, although 86% agreed that pregnant wamisk' for influenz-related
morbidity and mortality increases during the |agh trimesters364).

Influenza vaccination coverage in all groups reca@nded for vaccination remains
suboptimal. Despite the timing of the peak of ieflaa disease, administration of
vaccine decreases substantially after Novemberoiarg to results from the NHIS
regarding the two most recent influenza seasonw/lfiich these data are available,
approximately 84% of all influenza vaccination wadiministered during September--
November. Among persons ac>65 years, the percentage of September--November
vaccinations was 929365. Because many persons recommended for vaccination
remain unvaccinated at the end of November, CDOumages public health partners
and health-aa providers to conduct vaccination clinics andeotictivities that promot
seasonal influenza vaccination annually during ddeti Influenza Vaccination Week
(December 612, 2009) and throughout the remainder of the @rfiaa season.

Self-report of influenza vaccination among adutimpared with determining
vaccination status from the medical record, isres@e and specific source of
information 866,367. Patient self-reports should be accepted as roaef influenza
vaccination in clinical practice867). However, information on the validity of parents’
reports of pediatric influenza vaccination is net gvailable.

Recommendations for Using TIV and LAIV During the 2009--
10 Influenza Season

Both TIV and LAIV prepared for the 2009--10 seasolhinclude A/Brisbane/59/2007
(H1IN1)-like, A/Brisbane/10/2007 (H3N2)-like, andBBisbane/60/2008-like antigens.
The influenza B virus component of the 2009--10cuae is from the Victoria lineage
(369). These viruses will be used because they areseptative of seasonal influenza
viruses that are predicted to be circulating inlwm&ed States during the 2009--10
influenza season and have favorable growth pragsemi eggs. Seasonal influenza
vaccines are not expected to provide substanidéption against infection with the
recently identified novel influenza A (H1N13X8), and guidance for the prevention of
infection against this virus will be published segtaly.



TIV and LAIV can be used to reduce the risk fotuehza virus infection and its
complications. Vaccination providers should adntarisnfluenza vaccine to any person
who wishes to reduce the likelihood of becominguith influenza or transmitting
influenza to others should they become infected.

Healthy, nonpregnant persons aged 2--49 yearstuaose to receive either vaccine.
Some TIV formulations are FDA-licensed for use @rgmns as young as age 6 months
(see Recommended Vaccines for Different Age Grou¥) is licensed for use in
persons with hig-risk conditions {able 3. LAIV is FDA-licensed for use only for
persons aged--49 years. In addition, FDA has indicated that ety of LAIV has no
been established in persons with underlying medigatlitions that confer a higher risk
for influenza complications. All children aged 6 mtlos--8 years who have not been
vaccinated previously at any time with at leasb&edof either LAIV (if appropriate) or
TIV should receive 2 doses of age-appropriate veciti the same season, with a single
dose during subsequent seasons.

Target Groups for Protection Through Vaccination

Influenza vaccine should be provided to all persshe want to reduce the risk for
becoming ill with influenza or of transmitting @ bthers. However, emphasis on
providing routine vaccination annually to certanowgps at higher risk for influen:
infection or complications is advised, includingalildren aged 6 months--18 years, all
persons age>50 years, and other adults at risk for medical daratons from

influenza. In addition, all persons who live withaare for persons at high risk for
influenza-related complications, including contaaftehildren aged <6 months, should
receive influenza vaccine annualBaxes land2). Approximately 85% of the U.S.
population is included in one or more of theseaagyoups; however, <40% of the U
population received an influenza vaccination duthgy200--09 influenza season.

Children Aged 6 Months--18 Years

Beginning with the 2008--09 influenza seasannual vaccination for all children age
months--18 years was recommended. Children an@sckits at high risk for influenza
complications should continue to be a focus of wreton efforts as providers and
programs transition to routinely vaccting all children.

Healthy children aged 2--18 years can receive eltAdV or TIV. Children aged 6--23
months, and those aged 2--4 years who have eviddrasthma wheezing or who have
medical conditions that put them at higher riskifdluenza complications should
receive TIV (see Considerations When Using LAIV). &ildren aged 6 months--8
years who have not received vaccination againktanga previously should receive 2
doses of vaccine the first year they are vaccinated

Persons at Risk for Medical Complications

Vaccination to prevent influenza is particularlypantant for the following persons, wi|
are at increased risk for severe complications firdtnenza, or at higher risk for



influenza-related outpatient, ED, or hospital @sit

+ all children aged 6 months--4 years (59 months);

- all persons ageds0 years;

+ children and adolescents (aged 6 months--18 yedus)are receiving long-term
aspirin therapy and who might be at risk for expecing Reye syndrome after
influenza virus infection;

- women who will be pregnant during the influenzassea

« adults and children who have chronic pulmonaryl@iding asthma) or
cardiovascular (except hypertension), renal, hepagéurological/neuromuscul;
hematologic, or metabolic disorders (including eigs mellitus);

« adults and children wthhave immunosuppression (including immunosuppoe
caused by medications or by HIV); and

+ residents of nursing homes and other long-terme-tamilities.

For children, the risk for severe complicationsiireeasonal influenza is highest among
those aged <2 years, who have much higher ratesspitalization for influenza-related
complications compared with older childréh32,39. Medical care and ED visits
attributable to influenza are increased among odnldiged <5 years compared with
older children 82). Chronic neurologic and neuromuscular conditioctude any
condition (e.g., cognitive dysfunction, spinal canglries, seizure disorders, or other
neuromuscular disorders) that can compromise ta&spy function or the handling of
respiratory secretions or that can increase tlhdaisaspiration 30).

Persons Who Live With or Care for Persons at High &k for Influenza-Related
Complications

To prevent transmission to persons identified abwaecination with TIV or LAIV
(unless contraindicated) also is recommended ®fdhowing persons. When vaccine
supply is limited, vaccination efforts should focusdelivering vaccination to these
persons

« HCP;

« household contacts (including children) and caregiwf children aged59
months (i.e., aged <5 years) and adults ag&dyears; and

« household contacts (including children) and caregiwf persons with medical
conditions that put them at higher risk for sevamplications from influenza.

Children Aged <6 Months

Children aged <6 months are not recommended farivaiton, and antivirals are not
licensed for use among infants. Protection of youafents, who have hospitalization
rates similar to those observed among the eldéegends on vaccination of the infants’
close contacts. A recent study conducted in Baregladlemonstrated that infants bor
vaccinated women have significant protection frabolratory-confirmed influenza,
either through transfer of influenza-specific matdrantibodies or by reducing the risk
for exposure to influenza that might occur throwghcination of the mothefl4). All



household contacts, health-care and day care mvidnd other close contacts of
young infants should be vaccinated.

Vaccination of Specific Populations
Children Aged 6 Months--18 Years

All children aged 6 monthst8 years should be vaccinated against influenzaadtyn In
2004, ACIP recommended routine vaccination fochildren aged 623 months, and i
2006, ACIP expanded the recommendation to incliidghddren aged 24--59 months.
Recommendations to provide routine influenza vatedm to all children and
adolescents aged 6 months--18 years are made tagfseof 1) accumulated evidence
that influenza vaccine is effective and safe faldrhn (see Influenza Vaccine Efficacy,
Effectiveness, and Safety); 2) increased eviddmaeinfluenza has substantial adverse
impacts among children and their contacts (e.i9@lcabsenteeism, increased antibiotic
use, medical care visits, and parental work los=@ Health-Care Use, Hospitalizations,
and Deaths Attributed to Influenza); and 3) an efgquen that a simplified age-based
influenza vaccine recommendation for all childred adolescents will improve vaccine
coverage levels among children who already havekaor contact-based indication for
annual influenza vaccination.

Children typically have the highest attack ratesrducommunity outbreaks of influen
and serve as a major source of transmission withinmunities 1,2). If sufficient
vaccination coverage among children can be achjgadntial benefits include the
indirect effect of reducing influenza among persah® have close contact with child
and reducing overall transmission within commusiti&chieving and sustaining
community-level reductions in influenza will regeiimobilization of community
resources and development of sustainable annueination campaigns to assist health-
care providers and vaccination programs in progdimfluenza vaccination services to
children of all ages. In many areas, innovative amity-based efforts, which might
include mass vaccination programs in school orratbenmunity settings, will be
needed to supplement vaccination services provitdedalth-care providers' offices or
public health clinics. In nonrandomized commu-based controlled trials, reductions
ILI-related symptoms and medical visits among hbokkcontacts have been
demonstrated in communities where vaccination mogramong school-aged children
were established compared with communities witlsoeh vaccination programs
(295,314,31hReducing influenzaelated illness among children who are at high fs
influenza complications should continue to be aary focus of influenza-prevention
efforts. Children who should be vaccinated becalusg are at high risk for influenza
complications include all children aged 6--59 mantthildren with certain medical
conditions, children who are contacts of childrgedi<5 years (60 months) or of
persons acd >50 years, and children who are contacts of perabhgh risk for
influenza complications because of medical cond#io

All children aged 6 months8-years who have not received vaccination agaifisieinze
previously should receive 2 doses of vne the first influenza season that they are



vaccinated. The second dose should be adminisdeoednore weeks after the initial
dose. When only 1 dose is administered to childiged 6 months--8 years during their
first year of vaccination, 2 doses should be adsténed in the following season.
However, 2 doses should only be administered iritbieseason of vaccination, or in
season that immediately follows if only 1 dosedmanistered in the first season. For
example, children aged 6 monthsyéars who were vaccinated for the first time wité
2008--09 influenza vaccine but received only 1 dsismuld receive 2 doses of the 2009--
10 influenza vaccine. All other children aged 6 thsr8 years who have previously
received 1 or more doses of influenza vaccine wtiame should receive 1 dose of the
2009--10 influenza vaccine. Children aged 6 morghgears who received only a sini
vaccination during a season before 2007--08 shadeive 1 dose of the 2009--10
influenza vaccine. If possible, both doses shoelddministered before onset of
influenza season. However, vaccination, includhmggecond dose, is recommended
even after influenza virus begins to circulate roanmunity.

HCP and Other Persons Who Can Transmit Influenza torhose at High Risk

Healthy persons who are infected with influenzaisjincluding those with subclinical
infection, can transmit influenza virus to persangigher risk for complications from
influenza. In addition to HCP, groups that can $rait influenza to high-risk persons
and that should be vaccinated include

- employees of assisted living and other residermegdrsons in groups at high
risk;

« persons who provide home care to persons in grauipigh risk; and

« household contacts of persons in groups at highinsluding contacts such as
children or mothers of newborns.

In addition, because children aged <5 years areetased risk for influenza-related
hospitalization 7,31,39,369,370compared with older children, vaccination is
recommended for their household contacts and ctibofe caregivers. Because
influenza vaccines have not been licensed by FDAi$e among children aged <6
months, emphasis should be placed on vaccinatingcts of these children.

Healthy HCP and persons aged 2--49 years who ataats of persons in these groups
and who are not contacts of severely immunosupgdgssrsons (see Close Contacts of
Immunocompromised Persons) should receive eithd¥ ok TIV when indicated or
requested. All other persons, including pregnannem, should receive TIV.

All HCP and persons in training for health-carefgssions should be vaccinated
annually against influenza. Persons working in theedre settings who should be
vaccinated include physicians, nurses, and othekevs in both hospital and outpatient-
care settings, medical emergency-response workeags paramedics and emergency
medical technicians), employees of nursing homelamgiterm--care facilities who
have contact with patients or residents, and stsderthese professions who will have
contact with patients369,360,37).



Facilities that employ HCP should provide vaccmevbrkers by using approaches that
have been demonstrated to be effective in incrgasocination coverage. Health-care
administrators should consider the level of vadoimacoverage among HCP to be one
measure of a patient safety quality program andiden obtaining signed declinations
from personnel who decline influenza vaccinationré@asons other than medical
contraindications360,372373). Influenza vaccination rates among HCP withinlitaes
should be regularly measured and reported, and-yamd-, and specialty-specific
coverage rates should be provided to staff and @dtration 860) Studies have
demonstrated that organized campaigns can attgivehrates of vaccination among
HCP with moderate effort and by using strategias ithcrease vaccine acceptance
(358,360,371

Efforts to increase vaccination coverage among ld@Psupported by various national
accrediting and professional organizations anceitai states by statute. The Joint
Commission on Accreditation of Health-Care Orgatiizes has approved an infection-
control standard that requires accredited orgaoizato offer influenza vaccinations to
staff, including volunteers and licensed indepehgeactitioners with close patient
contact. The standard became an accreditationreggent beginning January 1, 2007
(379. In addition, the Infectious Diseases Societwferica has recommended
mandatory vaccination for HCP, with a provision dieclination of vaccination based
religious or medical reason376). Some stas have regulations regarding vaccinatic
HCP in long-term--care facilitie877), require that health-care facilities offer infiiza
vaccination to HCP, or require that HCP either nezenfluenza vaccination or indicate
a religious, medical, or philosophic reason for Ineing vaccinated378379.

Close Contacts of Immunocompromised Persons

Immunocompromised persons are at risk for influesaaplications but might have
inadequatgrotection after vaccination. Close contacts of imocompromised persor
including HCP, should be vaccinated to reduce idlefor influenza transmission. TIV

is recommended for vaccinating household membeZ®,knd others who have close
contact with severely immunosuppressed persons fatents with hematopoietic stem
cell transplants) during those periods in whichithewunosuppressed person requires
care in a protective environment (typically defireeda specialized patieo&re area wit

a positive airflow relative to the corridor, higffieiency particulate air filtration, and
frequent air changes3§0380).

LAIV transmission from a recently vaccinated persansing clifcally important illnes
in an immunocompromised contact has not been reghofihe rationale for avoiding u
of LAIV among HCP or other close contacts of selyeimmunocompromised patients
is the theoretical risk that a live, attenuatedcwae virus could be transmitted to the
severely immunosuppressed person. As a precawyiomeaisure, HCP who receive
LAIV should avoid providing care for severely imnosuppressed patients requiring a
protected environment for 7 days after vaccinatibéospital visitos who have received
LAIV should avoid contact with severely immunosuggsed persons in protected
environments for 7 days after vaccination but stiot be restricted from visiting less
severely immunosuppressed patients.



No preference is indicated folV use by persons who have close contact with perso
with lesser degrees of immunosuppression (e.gsppsrwith diabetes, persons with
asthma who take corticosteroids, persons who resently received chemotherapy or
radiation but who are not being cared for in a@ebve environment as defined above,
or persons infected with HIV) or for TIV use by HGPother healthy nonpregnant
persons aged--49 years in close contact with persons in aleotjroups at high risk.

Pregnant Women

Pregnant women and newborns are at risk for inlaeromplications, and all women
who are pregnant or will be pregnant during infleeeseason should be vaccinated. The
American College of Obstetricians and Gynecologisis the American Academy of
Family Physicians also have recommended routineiration of all pregnant women
(381). No preference is indicated for use of TIV thaed not contain thimerosal as a
preservative (see Vaccine Preservative [Thimerasd@ultidose Vials of TIV) for any
group recommended for vaccination, including pregmaomen. LAIV is not licensed

for use in pregnant women. However, pregnant wodtenot need to avoid contact w
persons recently vaccinated with LA

Breastfeeding Mothers

Vaccination is recommended for all persons, ineigdireastfeeding women, who are
contacts of infants or children aged <5 years bezafants and young children are at
high risk for influenza complications and are miikely to require medical care or
hospitalization if infected. Breastfeeding doesafféct the immune response adversely
and is not a contraindication for vaccinatid9. Unless contraindicated because of
other medical conditions, women who are breastfegdan reeive either TIV or LAIV.

In one randomized controlled trial conducted in @adesh, infants born to women
vaccinated during pregnancy had a lower risk fbotatory-confirmed influenza.
However, the contribution to protection from infhea of breastfeeding compared with
passive transfer of maternal antibodies during peiagy was not determinel54).

Travelers

The risk for exposure to influenza during travepeieds on the time of year and
destination. In the temperate regions of the Senthemisphere, influenza activity
occurs typically during April--September. In temgker climate zones of the Northern
and Southern Hemispheres, travelers also can lmsedpo influenza during the
summer, especially when traveling as part of laogeist groups (e.g., on cruise ships)
that include persons from areas of the world inclwhinfluenza viruses are circulating
(382,383. In the tropics, influenza occurs throughoutykar. In a study among Swiss
travelers to tropical and subtropical countriefipygnza was the most frequently
acquired vaccine-preventable dised&#).

Any traveler who wants to reduce the risk for iefiza infection should consider
influenza vaccination, preferably at least 2 wdadfre departure. In particular, persi
at high risk for complications of influenza and wiliere not vaccinated with influenza



vaccine during the preceding fall or winter shocdahsider receiving influenza vaccine
before travel if they plan to travel

+ to the tropics,
« with organized tourist groups at any time of year,
+ to the Southern Hemisphere during April--September.

No information is available about the benefitsefaccinating persons before sumi
travel who already were vaccinated during the ptegefall, and revaccination is not
recommended. Persons at high risk who receiverangéqus season's vaccine before
travel should be revaccinated with the current wacthe following fall or winter.
Persons at higher risk for influenza complicatisheuld consult with their health-care
practitioner tcdiscuss the risk for influenza or other travel4etediseases before
embarking on travel during the summer.

General Population

Vaccination is recommended for any persons who waskduce the likelihood of their
becoming ill with influenza or transmitting influea to others should they become
infected. Healthy, nonpregnant persons aged 2-e48symight choose to receive either
TIV or LAIV. All other persons aged6 months should receive TIV. Persons who
provide essential community services should tnsidered for vaccination to minimize
disruption of essential activities during influermatbreaks. Students or other persons in
institutional settings (e.g., those who resideannaitories or correctional facilities)
should be encouraged to receive vaccine to minimiaebidity and the disruption of
routine activities during influenza epidemi&85 386).

Recommended Vaccines for Different Age Groups

When vaccinating children aged 6--35 months witid, Health-care providers should
use TIV that has been licensed by the FDA for éigs group (i.e., TIV manufactured
Sanofi Pasteur [FluZone]219. TIV from Novartis (Fluvirin) is FDA-approved ithe
United States for use among persons agegears 220). TIV from GlaxoSmithKline
(Fluarix and FluLaval) or CSL Biotherapies (Afluria labeled for use in persons aged
>18 years because data to demonstrate immunogeaoicifyicacy among younger
persons have not been provided to FI207,208,218 LAIV from Medimmune
(FluMist) is recommended for use by healthy nonpeeq persons aged 2--49 years
(Table 2 (29)). If a pediatric vaccine dose (0.25mL) is admmietl to an adult, an
additional pediatric dose (0.25 mL) should be git@provide a full adult dose (0.5ml
If the error is discovered later (after the patieas left the vaccination setting), an adult
dose should be administered as soon as the peagiemmeturn. No action needs to be
taken if an adult dose is administered to a cl@keral new vaccine formulations are
being evaluated in immunogenicity and efficacylssiavhen licensed, these new
products will increase thefluenza vaccine supply and provide additional vaeci
choices for practitioners and their patients.

Influenza Vaccines and Use of Influenza Antiviral Medications



Unvaccinated persons who are receiving antiviradioaions for treatment or
chemoprophylaxis often also are recommended fatimation. Administration of TIV
to persons receiving influenza antivirals is acabf®. The effect on safety and
effectiveness of LAIV coadministration with influeam antiviral medications has not
been studied. However, because influenza antiviemlace replication of influenza
viruses, LAIV should not be administered until 48ihs after cessation of influenza
antiviral therapy, and influenza antiviral mediocat should not be administered for 2
weeks after receipt dfAlV. Persons receiving antivirals within the peti@ days befor
to 14 days after vaccination with LAIV should beaecinated at a later date with any
approved vaccine formulatiod79291).

Considerations When Using LAIV

LAIV is an option for vaccination of healthy, nomgnant persons aged 2--49 years,
including HCP and other close contacts of high-psksons (excepting severely
immunocompromised persons who require care in teged environment). No
preference is indicated for LAIV or TIV when coneithg vaccination of healtt"
nonpregnant persons aged4®years. Possible advantages of LAIV include @eptial
to induce a broad mucosal and systemic immune nsgpia children, its ease of
administration, and the possibly increased accdjyatf an intranasal rather than
intramuscular route of administration.

If the vaccine recipient sneezes after administnatihe dose should not be repeated.
However, if nasal congestion is present that migipede delivery of the vaccine to the
nasopharyngeal mucosa, deferral of administratimulsl be considered until resolution
of the iliness, or TIV should be administered iasteNo data exist about concomitant
use of nasal corticosteroids or other intranasalica¢gions 261).

Although FDA licensure of LAIV excludes childreneaj2--4 years with a history of
asthma or recurrent wheezing, the precise risdayf of wheezing caused by LAIV
among these children is unknown because experigiticd AlV among these young
children is limited. Young children might not haadistory of recurrent wheezing if
their exposure to respiratory viruses has beenduobecause of their age. Certain
children might have a history of wheezing with liesory illnesses but have not had
asthma diagnosed.

The following screening recommendations shoulddeuo assist persons who
administer influenza vaccines in providing the appiate vaccine for children aged 2--
years.

- Clinicians and vaccination programs should screem$thma or wheezing
illness (or history of wheezing illness) when calesing use of LAIV for
children aged 2--4 years, and should avoid ushkisfaccine in children with
asthma or a recent wheezing episode within theiguev12 months. Health-care
providers should consult the medical record, whexlable, to identify children
aged 2--4 years with asthma or recurrent wheehagright indicate asthma. In
addition, to identify children who might be at gerarisk for adtma and possib



at increased risk for wheezing after receiving LApérents or caregivers of
children aged 2--4 years should be asked: "In #® p2 months, has a health-
care provider ever told you that your child had e#ieg or asthma?" Children
whose parents or caregivers answer "yes" to thestipn and children who have
asthma or who had a wheezing episode noted in #dugcad record during the
preceding 12 months should not receive LAIV. TN\aisilable for use in
children with asthma or wheezing (387).LAIV candakministered to persons
with minor acute illnesses (e.g., diarrhea or mihger respiratory tract infection
with or without fever). However, if nasal congestig present that might impe
delivery of the vaccine to the nasopharyngeal mawcdsferral of administration
should be considered until resolution of the illes

Contraindications and Precautions for Use of LAIV

The effectiveness or safety of LAIV is not knowm tbe following groups and
administration of LAIV is contraindicated:

« persons with a history of hypersensitivity, incluglianaphylaxis, to any of the
components of LAIV or to eggs.

« persons aged <2 years or those agjsftlyears;

« adults and children who have chronic pulmonaryldiding asthma),
cardiovascular (exceptypertension), renal, hepatic, neurological/neursentar.
hematological, or metabolic disorders (includingldites mellitus);

« adults and children who have immunosuppressiomugiittg immunosuppressit
caused by medications or by HIV);

- children aged 2--4 years whose parents or caregregort that a health-care
provider has told them during the preceding 12 metiat their child had
wheezing or asthma, or whose medical record inescatwheezing episode has
occurred during the preceding 12 months;

- children or adolescents aged 6 months--18 yeaesviag aspirin or other
salicylates (because of the association of Reydrsyme with wild-type
influenza virus infection); or

« pregnant women.

A moderate or severe illness with or without ferge precaution for use of LAIV. GBS
within 6 weeks following a previous dose of inflzarvaccine is considered to be a
precaution for use of influenza vaccines. LAIV shiboot be administered to clo
contacts of immunosuppressed persons who reqpiretected environment.

Personnel Who Can Administer LAIV

Low-level introduction of vaccine viruses into tevironment probably is unavoidable
when administering LAIV. The risk for acquiring \@ee viruses from the environment
is unknown but is probably low. Severely immunogsegped persons should not
administer LAIV. However, other persons at highgk for influenza complications can
administer LAIV. These include persons with undieymedical conditions placing
them at higher risk or who are likely to be at risicluding pregnant women, persons



with asthma, and persons agesD years.
Concurrent Administration of Influenza Vaccine with Other Vaccines

Use of LAIV concurrently with measles, mumps, ridbéMMR) alone and MMR and
varicella vaccine among children aged 12--15 moh#ssbeen studied, and no
interference with the immunogenicity to antigensiy of the vaccines was observed
(261,388. Among adults aged50 years, the safety and immunogenicity of zoster
vaccine and TIV was similar whether administeredusianeously or spaced 4 weeks
apart 889. In the absence of specific data indicating ifiei@mce, following ACIP's
general recommendations for vaccination is pru@erf). Inactivated vaccines do not
interfere with the immune response to other inatég vaccines or to live vaccines.
Inactivated or live vaccines can be administeretuianeously with LAIV. However,
after administration of a live vaccine, at leasteeks should pass before another live
vaccine is administered.

Recommendations for Vaccination Administration and
Vaccination Programs

Although influenza vaccination levels increasedssaitially during the 1990s, little
progress has been made since 2000 towchieving national health objectives, and
further improvements in vaccine coverage levelsaeded to reduce the annual impact
of influenza substantially. Strategies to improaeaination levels, including using
reminder/recall systems and standing orders progadb,336,34% should be
implemented whenever feasible. Vaccination effshtsuld begin as soon as vaccine is
available and continue through the influenza seagaocination coverage can be
increased by administering vaccine before and duhe influenza season to persons
during hospitalizations or routine health-caretgisvVaccinations can be provided in
alternative settings (e.g., pharmacies, grocemgstavorkplaces, or other locations in
the community), thereby making special visits tggtians' offices or clinics
unnecessary. Coordinated campaigns such as thenidblinfluenza Vaccination Week
(December 612, 2009) provide opportunities to refocus pubttertion on the benefit
safety, and availability of influenza vaccinatidmdughout the influenza season. When
educating patients about adverse events, clinighosld provide access to Vaccine
Information Sheets (available fatp://www.cdc.gov/vaccines/pubs/yisnd emphasize
that 1) TIV contains noninfectious killed virusesdecannot cause influenza, 2) LAIV
contains weakened influenza viruses that canndicege outside the upper respiratory
tract and are unlikely to infect others, and 3)amnitant symptoms or respiratory
disease unrelated to vaccination with either TIN\LAIV can occur after vaccination.
Adverse events after influenza vaccination shoelddported promptly to VAERS at
http://vaers.hhs.gogven if the health-care professional is not certaat the vaccine
caused the event.

Information About the Vaccines for Children Program

The Vaccines for Children (VFC) program suppliesorae to all states, territories, and



the District of Columbia for use by participatingppiders. These vaccines are to be
provided to eligible children without vaccine ctsthe patient or the provider, althou
the provider might charge a vaccine administratém All routine childhood vaccines
recommended by ACIP are available thriotlgis program, including influenza vaccir
The program saves parents and providers out-ofgiaipenses for vaccine purchases
and provides cost savings to states through CD&e'sive contracts. The program res

in lower vaccine prices and ensures that all s{gagsthe same contract prices. Detailed
information about the VFC program is available at
http://www.cdc.gov/vaccines/programs/vic/defauthht

Influenza Vaccine Supply Considerations

The annual supply of influenza vaccine and thertgrof its distribution cannot be
guaranteed in any year. During the 2008--09 infhaeseason, 113 million doses of
influenza vaccine were distributed in the Unitedt&. For the 2009--10 season, total
production of seasonal influenza vaccine for thé&&dhStates is anticipated to be >
million doses, depending on demand and productields. However, influenza vaccine
distribution delays or vaccine shortages remairsiptes One factor that affects
production is the inherent critical time constraiim manufacturing the vaccine given
annual updating of the influenza vaccine straingltidle manufacturing and regulatory
issues, including the anticipated need to produseparate vaccine against novel
influenza A (H1N1), also might affect the produatiechedule. To ensure optimal use
available doses of influenza vaccine, health-caogigers, persons planning organized
campaigns, and state and local public health agsrstiould develop plans for
expanding outreach and infrastructure to vaccimaige persons in targeted groups and
others who wish to reduce their risk for influenzaey also should develop contingel
plans for the timing and prioritization of admim@ghg influenza vaccine if the supply of
vaccine is delayed or reduced.

If supplies of TIV are not adequate, vaccinatioowdti be carried out in accordance v
local circumstances of supply and demand baselejutigment of state and local
health officials and health-care providers. Guidafwe tiered use of TIV during
prolonged distribution delays or supply shortf@lavailable a
http://www.cdc.gov/flu/professionals/vaccinatiomtvariority.htmand will be modified
as needed in the event of shortage. CDC and oth@ichealth agencies will assess the
vaccine supply on a continuing basis throughountheufacturing period and will
inform both providers and the general public if amyication exists of a substantial
delay or an inadequate supply.

Because LAIV is recommended for use only in heaftbgpregnant persons aged 2--49
years, no recommendations for prioritization of YAlse are made. Either LAIV or Tl
can be used when considering vaccination of heattbypregnant persons aged 2--49
years. However, during shortages of TIV, LAIV shibbk used preferentially when
feasible for all healthy nonpregnant persons agetb3/ears (including HCP) who
desire or are recommended for vaccination to irserélae availability of inactivated
vaccine for persons at high risk.



Timing of Vaccination

Vaccination efforts should be structured to enslieevaccination of as many persons as
possible over the course of several months, vmphasis on vaccinating before
influenza activity in the community begins. Evewaiccine distribution begins before
October, distribution probably will not be completentil December or January. The
following recommendations reflect this phased thstion of vaccine.

In any given year, the optimal time to vaccinatgguas cannot be determined precisely
because influenza seasons vary in their timingdumdtion, and more than one outbreak
might occur in a single community in a single y@arthe United States, localized
outbreaks that indicate the start of seasonalenfta activity can occur as early as
October. However, in >80% of influenza seasonsesiri76, peak influenza activity
(which often is close to the midpoint of influereetivity for the season) has not
occurred until January or later, and in >60% ofses, the peak was in February or |
(Eigure ). In general, health-care providers should befferimg vaccination soon after
vaccine becomes available and if possible by Octdeavoid missed opportunities 1
vaccination, providers should offer vaccinationidgmroutine health-care visits or
during hospitalizations whenever vaccine is avééabhe potential for addition of a
novel influenza A (H1N1) vaccine program to thereat burden on vaccination
programs and providers underscores the need fefutgmlanning of season

vaccination programs. Beginning use of seasonalina@s soon as available, including
in September or earlier, might reduce the overfegeasonal and novel influenza
vaccination efforts.

Vaccination efforts should continue throughout$kason, because the duration of the
influenza season varies, and influenza might npeapin certain communities until
February or March. Providers should offer influemaacine routinely, and organized
vaccination campaigns should continue throughaaiirifiuenza season, including after
influenza activity has begun in the community. Meeadministered in December or
later, even if influenza activity has already begsrikely to be beneficial in the
majority of influenza seasons. The majority of aslllave antibody protection against
influenza virus infection within 2 weeks after vaation 390,39).

All children aged 6 months8-years who have not received vaccination aganfisteinze
previously should receive their first dose as safber vaccine becomes available a
feasible and should receive the second ddseeeks later. This practice increases the
opportunity for both doses to be administered kee@rrshortly after the onset of
influenza activity.

Vaccination clinics should be scheduled throughddauer, and later if feasible, with
attention to settings that serve children agéanonths, pregnant women, other persons
aged <50 years at increased risk for influenzaedlaomplications, persons agesD
years, HCP, and persons who are household comtactsldren aged&59 months or

other persos at high risk. Planners are encouraged to dexkbpapacity and flexibilii

to schedule at least one vaccination clinic in Dawer. Guidelines for planning large-
scale vaccination clinics are available at



http://www.cdc.gov/flu/professionals/vaccinatiomtvalinic.htm

During a vaccine shortage or delay, substantighgmteons of TIV doses might not be
released and distributed until November and Decemblater. When the vaccine is
substantially delayed or disease activity has nbs&led, providers should consider
offering vaccination clinics into January and bey@s long as vaccine supplies are
available. Campaigns using LAIV also can extend r@nuary and beyond.

Strategies for Implementing Vaccination Recommendabns in Health-Care
Settings

Successful vaccination programs combine publiaity education for HCP and other
potential vaccine recipients, a plan for identifyipersons recommended for vaccinat
use of reminder/recall systems, assessment ofiggeet/el vaccination rates with
feedback to staff, and efforts to remove administezand financial barriers that prevent
persons from receiving the vaccine, including usgtanding orders prograr

(336,392. The use of standing orders programs by long-teamre facilities (e.g.,
nursing homes and skilled nursing facilities), htap, and home health agencies
ensures that vaccination is offered. Standing srgevgrams for influenza vaccination
should be conducted under the supervision of adieé practitioner according to a
physiciar-approved facility or agency policy by HCP trairtedscreen patients for
contraindications to vaccination, administer vaecend monitor for adverse events.
Centes for Medicare and Medicaid Services (CMS) has reddhe physician signatt
requirement for the administration of influenza @m&tumococcal vaccines to Medicare
and Medicaid patients in hospitals, long-term--daadlities, and home health agencies
(393. To the extent allowed by local and state lawsthfacilities and agencies can
implement standing orders for influenza and pnewuocal vaccination of Medicarenc
Medicaid-eligible patients. Payment for influenzceine under Medicare Part B is
available 894395 Other settings (e.g., outpatient facilities, ngadhcare organizatior
assisted living facilities, correctional facilitiggharmacies, and adult workplaces) are
encouraged to introduce standing orders progr@38.(In addition, physician
reminders (e.g., flagging charts) and patient rei@is are recognized strategies for
increasing rates of influenza vaccination. Persongshom influenza vaccine is
recommended can be identified and vaccinated isettengs described in the following
sections.

Outpatient Facilities Providing Ongoing Care

Staff in facilities providing ongoing medical cge2g., physicians' offices, public health
clinics, employee health clinics, hemodialysis eesithospital specialtyare clinics, an
outpatient rehabilitation programs) should idenéifid label the medical records of
patients who should receive vaccination. Vacciraufthbe offered during visit
throughout the influenza seasdrhe offer of vaccination and its receipt or reflushoul
be documented in the medical record or vaccinatitormation system. Patients for
whom vaccination is recommended and who do not heyyalarly scheduled visits
during the fall should be reminded by mail, telepéoor other means of the need for
vaccination.



Outpatient Facilities Providing Episodic or Acute Care

Acute health-care facilities (e.g., EDs and wallklinics) should offer vaccinations
throughout the influenza season to persons for wacgination is recommended or
provide written information regarding why, wheradahow to obtain the vaccine. Tt
written information should be available in languagepropriate for the populations
served by the facility.

Nursing Homes and Other Long-Term--Care Facilities

Vaccination should be provided routinely to allidesits of long-term--care facilities. If
possible, all residents should be vaccinated atiomebefore influenza season. In-
majority of seasons, TIV will become available dad-term--care facilities in October
or November, and vaccination should commence as as@accine is available. As s
as possible after admission to the facility, thedsis and risks of vaccination should be
discussed and education materials provid&¥)( Signed consent is not require398).
Residents admitted after completion of the vac@mngbrogram at the facility should be
vaccinated at the time of admission.

Since October 2005, CMS has required nursing hgraggipating in the Medicare and
Medicaid programs to offer all residents influemzal pneumococcal vaccines and to
document the results. According to the requiremegash resident is to be vaccinated
unless contraindicated medically, the residentlegal representative refuses
vaccination, or the vaccine is not available beeafshortage. This information is to
reported as part of the CMS Minimum Data Set, whiabks nursing home health
parameters395399).

Acute-Care Hospitals

Hospitals should serve as a key setting for idgintif persons at increased risk for
influenza complications. Unvaccinated persons lodges (including children) with
high-risk conditions and persons aged 6 monthsyeb8s o050 years who are
hospitalized at any time during the period whercurgeis available should be offered
and strongly encouraged to receive influenza vacbafore they are discharged.
Standing orders to offer influenza vaccinationltdaspitalized persons should be
considered.

Visiting Nurses and Others Providing Home Care to Brsons at High Risk
Nursinc-care plans should identify patients for whom vaatibn is recommended, and
vaccine should be administered in the home if rErgsas soon as influenza vaccine is
available and throughout the influenza season.dgBages and other persons in the
household (including children) should be referredvaccination.

Other Facilities Providing Services to Persons Agess0 Years



Facilities providing services to persons agéd years (e.g., assisted living housing,
retirement communities, and recreation centersjilshaffer unvaccinated residents,
attendees, and staff annual on-site vaccinatioorbe¢he start of the influenza season.
Continuing to offer vaccination throughout the fatld winter months is appropriate.
Efforts to vaccinate newly admitted patients or reemployees also should be contint
both to prevent illness and to avoid having thessgns serve as a source of new
influenza infections. Staff education should empteathe benefits for self, staff and
patients of protection from influenza through vaation

Health-Care Personnel

Health-care facilities should offer influenza vawtions to all HCP, including night,
weekend, and temporary staff. Particular emphémisld be placed on providing
vaccinations to workers who provide direct caregersons at high risk for influenza
complications. Efforts should be made to educat® H&yarding the benefits of
vaccination and the potential health consequeniciedl@enza illness for their patients,
themselves, and their family members. All HCP stidad provided convenient acces
influenza vaccine at the work site, free of chaagepart of employee health programs
(360,374,37%h

Future Directions for Research and Recommendations
Related to Influenza Vaccine

Although available influenza vaccines are effecane safe, additional research is
needed to improve prevention efforts. Most mogdhiom influenza occurs among
persons age>65 years ), and more immunogenic influenza vaccines are e éor
this age group and other groups at high risk fortatity. Additional research also is
needed to understand potential biases in estim#tanbenefits of vaccination among
older adults in reducing hospitalizations and de@@,175,40). Additional studies of
the relative cost-effectiveness and cost utilitynduenza vaccination among children
and adults, especially those aged <65 years, adedeand should be designed to
account for year-to-year variations in influenz@aek rates, illness severity,
hospitalization costs and rates, and vaccine @ffaeess when evaluating the long-term
costs and benefits of annual vaccinatid@lj. Additional data on indirect effects of
vaccination also are needed to quantify the bemefitnfluenza vaccination of HCP in
protecting their patient<308) and the benefits of vaccinating children to reduc
influenza complications among those at risk. Beeaxpansions in ACIP
recommendations for vaccination will lead to moeespns being vaccinated, much
larger research networks are needed that can figemid assess the causality of very
events that oaa after vaccination, including GBS. Ongoing stsdié¢ safety in pediatr
populations with expanded recommendations are ceguld are underway. The
research networks also could provide a platforneftectiveness and safety studies in
the event of a pandemic. A recent study showedtiflaenza vaccines contain
structures that can induce anti-GM1 antibodies afieculation into mice402). Further
research on potential biologic or genetic riskdaestfor GBS in humans also is needed
(397). In addition, a better understanding is needédubef to motivate persons at risk to



seek annual influenza vaccination.

ACIP continues to review new vaccination stratetpegrotect against influenza,
including the possibility of expanding routine ininza vaccination recommendations
toward universal vaccination or other approachaswlill help reduce or prevent the
transmission of influenza and reduce the burdesevére diseasd(3--40§. The 2009
ACIP expansion of annual vaccination recommendattorinclude all children aged 6
months--18 years will require a substantial incegagesources for epidemiologic
research to develop long-term studies capables&fsasng the possible effects on
community-level transmission. Additional plannimgitprove surveillance systems
capable of monitoring effectiveness, safety andiveccoverage, and further
development of implementation strategies will ddlenecessary. In addition, as note:
the National Vaccine Advisory Committee, strengthgrthe U.S. influenza vaccination
system will require improving vaccine financing af&mand and implementing systems
to help better understand the burden of influenzae United State€109). Vaccination
programs capable of delivering annual influenzeciration to a koad range of the
population could potentially serve as a resilierd austainable platform for deliveril
vaccines and monitoring outcomes for other urgemtyiired public health interventic
(e.g., vaccines for pandemic influenza or medicegtitm prevent or treat illnesses caused
by acts of terrorism).

Seasonal Influenza Vaccine and Influenza Viruses @&nimal
Origin

Human infection with novel or nonhuman influenzaiAus strains, including influenza
A viruses of animal origin, is a nationally notlfi@ disease4(10). Human infections

with nonhuman or novel human influenza A virus dtidae identified quickly and
investigated to determine possible sources of axpogdentify additional cases, and
evaluate the possibility of human-to-human transiaisbecause transmission patterns
could change over time with variations in thes&griza A viruses.

Sporadic severe and fatal human cases of infeatiinhighly pathogenic avian
influenza A (H5N1) virus have been identified ini&sAfrica, Europe, and the Middle
East, primarily among persons who have had direclose unprotected contact with
sick or dead birds associated with the ongoing Hp&lzootic among bird411--419.
Limited, nonsustained human-to-human transmissidt#tbiN1 virus has likely occurred
in some case cluster420,42). To date, no evidence exists of genetic reassotm
between human influenza A and H5N1 viruses. Howem#luenza viruses derived frc
strains circulating among poultry (e.g., the HS5Nuy that has caused outbreaks of
avian influenza and occasionally have infected msjhaave the potential to recombine
with human influenza A viruseg422,423. To date, highly pathogenic HS5N1 virus has
not been identified in wild or domestic birds othimmans in the United S&s. Guidanc
for testing suspected cases of H5N1 virus infecaimong persons in the U.S. and
follow-up of contacts is availabld24,425.

Human iliness from infection with different avianfluenza A subtype viruses also have



been documented, including infections with low pagnic and highly pathogenic
viruses. A range of clinical illness has been reggbfor human infection with low
pathogenic avian influenza viruses, including canojiyitis with influenza A (H7N7.
virus in the United Kingdom, lower respiratory tracsease and conjunctivitis with
influenza A (H7N2) virus in the United Kingdom, andcomplicated ILI with influenza
A (HI9N2) virus in Hong Kong and ChindZ6--433. Two human cases of infection
with low pathogenic influenza A (H7N2) were reparia the United State<29).
Although human infections with highly pathogeni€iA7N7) virus infections typically
have ILI or conjunctivitis, severe infections, inding one fatal case in the Netherlands,
have been reported33,434. Conjunctivitis also has been reported becauseigfan
infection with highly pathogenic influenza A (H7N@yus in Canada and low
pathogenic A (H7N3) in the United Kingdoi426,434. In contrast, sporadic infections
with highly pathogenic avian influenza A (H5N1)wérhave caused severe illness in
many countries, with an overall case-fatality pndjoo of >60% 421,435.

Swine influenza A (H1N1), A (H1N2), and A (H3N2ywuses, including reassortant
viruses, are endemic among pig populations in thiéed States436). Two clusters of
influenza A (H2N3) virus infections among pigs hde=n reported recentl437).
Outbreaks among pigs normally occur in colder wesathonths (late fall and winter)
and sometimes with the introduction of new pigs siisceptible herds. An estimated
30% of the pig population in the United States $&®logic evidence of having had
swine influenza A (H1N1) virus infection. Sporatiieman infections with a variety of
swine influenza A viruses occur in the United Statrit the incidence of these human
infections is unknown438-443). Persons infected with swine influenza A viruses
typically report direct contact with ill pigs orgdes where pigs have been present (e.g.,
agricultural fairs or farms), and have symptoms éna clinically indistinguishable from
infection with other respiratory viruse$40,441,444,445 Clinicians should consider
swine influenza A virus infection in the differegtdiagnosis of patients with ILI who
have had recent contact with pigs. The sporadiescakentified in recent years have not
resulted in sustained human-to-human transmisdiswioe influenza A viruses or
community outbreaks368,445. Although immunity to swine influenza A viruses
appears to be low (<2%) in the overall human pdmnal0%-20% of persons expos
occupationally to pigs (e.g., pig farmers or pitevmarians) have been documented in
certain studies to have antibody evidence of @mwane influenza A (H1IN1) virus
infection @438446).

In April 2009, a novel influenza A (H1N1) virus giar to influenza viruses previously
identified in swine was determined to the causaminfluenza-like respiratory iliness
among humans that spread across North Americalmodghout most of the world by
May 2009 9,447). The epidemiology of influenza caused by thiselorfluenza virus i
still being studied, and whether this virus wilhésve long-term circulation among
humans or even replace one of the other seasdhadnaa viruses as the cause of an
epidemics is unknown.

Current seasonal influenza vaccines are not exgéatprovide protection against
human infection with avian influenza A viruses,luting influenza A (H5N1) viruses,
or to provide protection against currently circirgtswine influenza A or the novel



influenza A (H1N1) viruses3(8,448. However, reducing seasonal influenza risk
through influenza vaccination of persons who mighexposed to nonhuman influenza
viruses (e.g., H5N1 virus) might reduce the thecaétisk for recombination of
influenza A viruses of animal origin and humanuefhza A viruses by preventing
seasonal influenza A virus infection within a hunerst.

CDC has recommended that persons who are chargiedesponding to avian influen
outbreaks among poultry receive seasonal influgazaination 448,449. As part of
preparedness activities, the Occupational SafedyHalth Administration (OSH) has
issued an advisory notice regarding poultry wodadety that is intended for
implementation in the event of a suspected or cmefil avian influenza outbreak at a
poultry facility in the United States. OSHA guideds recommend that poultry work

in an involved facility receive vaccination agaiseisonal influenza; OSHA also has
recommended that HCP involved in the care of ptiaith documented or suspected
avian influenza should be vaccinated with the mestnt seasonal human influenza
vaccine to reduce the risk for co-infection witmtan influenza A viruse449).

Recommendations for Using Antiviral Agents for Seamal
Influenza

Annual vaccination is the primary strategy for meting complications of influenza
virus infections. Antiviral medications with actiyiagainst influenza viruses are useful
adjuncts in the prevention of influenza, and effectvhen used early in the course of
illness for treatment. Four influenza antiviral atgeare licensed in the United States:
amantadine, rimantadine, zanamivir, and oseltamivir

During the 2007--08 influenza season, influenzadAN1) viruses with a mutation that
confers resistance to oseltamivir became more cammthe United States and other
countries 450--453. As of July 2009, in the United States, approxatya99% of

human influenza A (H1N1) viruses tested, and ndrteeinfluenza A (H3N2) or
influenza B viruses tested have been resistargetiaonivir. As of July 2, 2009, with
few exceptions, novel influenza A (H1N1) viruseatthegan circulating in April 2009
remained sensitive to oseltamivit5d). Oseltamivir resistance among circulating
seasonal influenza A (H1N1) virus strains presehtdlenges for the selection of
antiviral medications for treatment and chemopradgkig of influenza, and provides
additional reasons for clinicians to test patidatsnfluenza virus infection and to
consult surveillance data when evaluating persdtisaeute respiratory illnesses during
influenza season. CDC has published interim guidslio provide options for treatment
or chemoprophylaxis of influenza in the United 8saf oseltamivir-resistant seasonal
influenza A (H1N1) viruses are circulating widetya community or if the prevalence
oseltamivir-resistant influenza A (H1N1) virusesiigcertain §). Updated guidance on
antiviral use will be available from ACIP beforeethtart of the 2009--10 influenza
season. This guidance will include a summary aivaat resistance data from the 2008-
-09 influenza season, and will be published sepbr&tom the vaccination
recommendations. Until the ACIP recommendationsifa of antivirals against
influenza are published, CDC's previously publistembmmendations for use of



influenza antiviral medications should be consuftecguidance on antiviral us8)(
New guidance on clinical management of influenaeluding use of antivirals, also
available from the Infectious Diseases Society oiedica 454).

Sources of Information Regarding Influenza and its
Surveillance

Information regarding influenza surveillance, pratven, detection, and control is
available atttp://www.cdc.gov/flu During October--May, surveillance information is
updated weekly. In addition, periodic updates reégay influenza are published in
MMWR (http://www.cdc.gov/mmwy. Additional information regarding influenza
vaccine can be obtained by calling 1-800-CDC-INEEQ0-232-4636). State and local
health departments should be consulted about éwaiaf influenza vaccine, access to
vaccination programs, information related to statkcal influenza activity, reporting
influenza outbreaks and influenza-related pediae@ths, and advice concerning
outbreak control.

Vaccine Adverse Event Reporting System (VAERS)

Adverse events after influenza vaccination shoelddported promptly to VAERS at
http://vaers.hhs.gqQeven if the reporter is unsure whether vaccinsed the event.
Clinically significant adverse events that folloaocination should be reported to
VAERS athttp://www.vaers.hhs.go\Reports may be filed securely online or by
telephone at 1-800-822-7967 to request reportingsmr other assistance.

National Vaccine Injury Compensation Program

The National Vaccine Injury Compensation PrograrfC{®), established by the Natio
Childhood Vaccine Injury Act of 1986, as amendadyjmes a mechanism through
which compensation can be paid on behalf of a pedetermined to have been injured
or to have died as a result of receiving a vaccowered by VICP. The Vaccine Injury
Table lists the vaccines covered by VICP and theigs and conditions (including
death) for which compensation might be péidhe injury or condition is not on the
Table, or does not occur within the specified tpeeiod on the Table, persons must
prove that the vaccine caused the injury or cool.

For a person to be eligible for compensation, #egal filing deadlines for injuries
require claims to be filed within 3 years after thist symptom of the vaccine injury; for
a death, claims must be filed within 2 years of\ithecine-related death and not more
than 4 years after the start of the first symptdrie vaccine-related injury from which
the death occurred. When a new vaccine is coverad®P or when a new
injury/condition is added to the Table, claims tHatnot meet the general filing
deadlines must be filed within 2 years from theedhe vaccine or injury/condition is
added to the Table for injuries or deaths that eclup to 8 years before the Table
change. Persons of all ages who receive a \W@Rred vaccine might be eligible to 1



a claim. Both the intranasal (LAIV) and injectalbldV) trivalent influenza vaccines are
covered under VICP. Additional information aboutCH is available at
http//www.hrsa.gov/vaccinecompensatmnby calling 1-800-338-2382.

Additional Information Regarding Influenza Virus In fection
Control Among Specific Populations

Each year, ACIP provides general, annually updetidmation regarding control and
prevention of influenza. Other reports relateddotmlling and preventing influen:
among specific populations (e.g., immunocompromsadons, HCP, hospital patients,
pregnant women, children, and travelers) also @aéable in the following publication

« CDC. General recommendations on immunization: reaendations of the
Advisory Committee on Immunization Practices (ACH#aH the American
Academy of Family Physicians (AAFP). MMWR 2006:;585(NRR-15).

« CDC. Influenza vaccination of health-care personme&lommendations of the
Healthcare Infection Control Practices Advisory Quittee (HICPAC) and the
Advisory Committee on Immunization Practices (ACIMMWR 2006:55(No.
RR-2).

« CDC. Recommended immunization schedules for peraged 0--18 years---
United States, 2009. MMWR 2009;57:Q1--4.

« CDC. Recommended adult immunization schedule--ddin8tates, 2009.
MMWR 2009;57:Q1--4.

« CDC. Guidelines for preventing health-care--asgedi@neumonia, 2003:
recommendations of CDC and the Healthcare Infec@iontrol Practices
Advisory Committee. MMWR 2003;53(No. RR-3).

« CDC. Respiratory hygiene/cough etiquette in headtre settings. Atlanta, GA:
US Department of Health and Human Services, CDG328vailable at
http://www.cdc.gov/flu/professionals/infectioncoulfresphygiene.htm

« CDC. Prevention and control of vaccine-preventaideases in long-term--care
facilities. Atlanta, GA: US Department of Healthdaduman Services, CDC,;
2006. Available ahttp://www.cdc.gov/flu/professionals/infection
control/longtermcare.htm

« CDC. Vaccine safety. Atlanta, GA: US DepartmenHeflth and Human
Services, CDC; 2009. Available lattp://www.cdc.gov/vaccinesafety/index.htm

« American College of Obstetricians and Gynecologistfuenza vaccination and
treatment during pregnancy. ACOG committee opimon305. Obstet Gynecol
2004;104:1125--6.

- American Academy of Pediatrics. 2009 red book: repbthe Committee on
Infectious Diseases. 29th ed. Elk Grove Village,Aimerican Academy of
Pediatrics; 2009.

- Bodnar UR, Maloney SA, Fielding KL, et al. Prelirany guidelines for the
prevention and control of ILI among passengersaead members on cruise
ships. Atlanta, GA: US Department of Health and ldarBervices, CDC; 1999.
Available athttp://wwwn.cdc.gov/travel/files/pre-guidelines-ftuuise-

ships1999.ashx




CDC. Infection control guidance for the preventsord control of influenza in
acute-care facilities. Atlanta, GA: US DepartmeiiHealth and Human Services,
CDC; 2007. Available at
http://www.cdc.gov/flu/professionals/infectioncanithealth-carefacilities.htm
Food and Drug Administration. FDA pandemic influen@eparedness strategic
plan. Washington, DC: Food and Drug Administratid@07. Available at
http://www.fda.gov/oc/op/pandemic/strategicplan0B hml.

World Health Organization. Recommendations foruefiza vaccines. Geneva,
Switzerland: World Health Organization; 2007. Aaaile at
http://www.who.int/csr/disease/influenza/vaccinemmendations/en/index.html

American Heart Association and American Colleg€afdiology. Influenza
vaccination as secondary prevention for cardiovasdlisease. Circulation
2006;114:1549--53. Available at
http://circ.ahajournals.org/cgi/content/full/114/1849

Acknowledgments

Assistance in the preparation of this report wawipled by Carolyn Bridges, MD,
Larisa Gubareva, MD, PhD, Lyn Finelli, DrPH, Amariglangrone, Influenza Division;
Margaret Coleman, PhD, Gary L. Euler, DrPH, Pemgtu, PhD, Jeanne Santoli, MD,
Abigail Shefer, MD, Immunization Services Divisiddenina Haber, PhD, Barbara
Slade, MD, Immunization Safety Office, National @=rfor Preparedness, Detection
and Control of Infectious Diseases, CDC. Neal HalsD, The Johns Hopkins School
of Public Health, and David Hrncir, MD, Southweslefgy & Asthma Center, San
Antonio, Texascontributed to the hypersensitivity sectiinthis document.

References

1. Monto AS, Kioumehr F. The Tecumseh Study of Respiyalliness. IX.
Occurrence of influenza in the community, 1966--1.9%m J Epidemiol
1975;102:553--63.

2. Glezen WP, Couch RB. Interpandemic influenza inHbeston area, 1974--76
N Engl J Med 1978;298:587--92.

3. Glezen WP, Greenberg SB, Atmar RL, et al. Impactspiratory virus
infections on persons with chronic underlying caoiodis JAMA 2000;283:499--
505.

4. Barker WH. Excess pneumonia and influenza assachaispitalization during
influenza epidemics in the United States, 1970-Af8 J Public Health
1986,76:761--5.

5. Barker WH, Mullooly JP. Impact of epidemic type #fluenza in a defined adult
population Am J Epidemiol 1980;112:798--811.

6. Thompson WW, Shay DK, Weintraub E, et al. Mortaligsociated with
influenza and respiratory syncytial virus in theitdd StatesJAMA
2003;289:179--86.

7. Thompson WW, Shay DK, Weintraub E, et al. Influeazaociated



hospitalizations in the United Statd&MA 2004;292:1333--40.

8. CDC. CDC issues interim recommendations for theofigefluenza antiviral
medications in the setting of oseltamivisisgance among circulating influenz:
(HIN1) viruses, 2008--09 influenza season. Atla@ia&; US Department of
Health and Human Services, CDC; 2008. Available at
http://www?2a.cdc.gov/HAN/ArchiveSys/ViewMsgV.asp2MNum=00279

9. Dawood FS, Jain S, Finelli L, et al. Emergence nbeel swine-origin influenza
A (HIN1) virus in humansN Engl J Med 2009;360:2605--15.

10.Nichol KL, Treanor JJ. Vaccines for seasonal antipanic influenzaJ Infect
Dis 2006;194(Suppl 2):S111--8.

11.Smith NM, Shay DK. Influenza vaccination for eldepeople and their care
workers Lancet 2006;368:1752--3.

12.Ellenberg SS, Foulkes MA, Midthun K, et al. Evalogtthe safety of new
vaccines: summary of a workshdjm J Public Health 2005;95:800--7.

13.Institute of Medicine. Vaccine safety researchadatcess, and public trust.
Washington, DC: National Academies Press; 2005.

14.Bartlett DL, Ezzati-Rice TM, Stokley S, et al. Coanigon of NIS and
NHIS/NIPRCS vaccination coverage estimates. Natibnanunization Survey.
National Health Interview Survey/National Immunipat Provider Record Che
Study Am J Prev Med 2001;20:25--7.

15.Cox NJ, Subbarao K. Influenzeancet 1999;354:1277--82.

16.Garten RJ, Davis CT, Russell CA, et al. Antigemd genetic characteristics of
swine-origin 2009 A (H1N1) influenza viruses ciratithg in humansScience
2009. Available ahttp://www.sciencemag.org/cgi/content/abstract/ PPHE

17.Nelson Ml, Viboud C, Simonsen L, et al. Multipleassortment events in the
evolutionary history of HIN1 influenza A virus se&¢918 PLoS Pathog
2008;4:1000012.

18.Russell CA, Jones TC, Barr IG, et al. The globadudation of seasmal influenze
A (H3N2) viruses Science 2008;320:340--6.

19.Xu X, Lindstrom SE, Shaw MW, et al. Reassortmermt ewolution of current
human influenza A and B viruségirus Res 2004;103:55--60.

20.Clements ML, Betts RF, Tierney EL, et al. Serum aadal wash antibodies
associated with resistance to experimental chadlevith influenza A wild-type
virus. J Clin Microbiol 1986;24:157--60.

21.Couch RB. Kasel JA. Immunity to influenza in m&mnu Rev Microbiol
1983;37:529--49.

22.Cooney MK, Fox JP, Hall CE. The Seattle Virus Wat¢h Observations of
infections with and illness due to parainfluenzaymps and respiratory syncytial
viruses andMycoplasma pneumonia@m J Epidemiol 1975;101:532--51.

23.Glezen WP, Taber LH, Frank AL, et al. Risk of prijnanfection and-einfection
with respiratory syncytial virusAm J Dis Child 1986;140:543--6.

24.Glezen WP. Morbidity associated with the major nedpry virusesPediatr Anr
1990;19:535--40.

25.CDC. Update: novel influenza A (H1N1) virus infexis---worldwide, May 6,
2009 MMWR 2009;58:453--8.

26.CDC. Update: influenza activity---United Statespteenber 28, 2008--April 4,
2009, and composition of the 2009--10 influenzeciee MMWR 2009;58:369--




74.

27.Simonsen L, Clarke MJ, Williamson GD, et al. Theaut of influenza
epidemics on mortality: introducing a severity iRddm J Public Health
1997;87:1944--50.

28.Mullooly JP, Bridges CB, Thompson WW, et al. Infiza- and RSV-associated
hospitalizations among adultgaccine 2007;25:846--55.

29.0'Brien MA, Uyeki TM, Shay DK, et al. Incidence afitpatient visits and
hospitalizations related to influenza in infantsl goung childrenPediatrics
2004;113:585--93.

30.Keren R, Zaoutis TE, Bridges CB, et al. Neurolobarad neuromuscular disease
as a risk factor for respiratory failure in childreospitalized with influenza
infection JAMA 2005;294:2188--94.

31.Neuzil KM, Wright PF, Mitchel EF Jr, et al. The den of influenza illness in
children with asthma and other chronic medical dwoak. J Pediatr
2000;137:856--64.

32.Poehling KA, Edwards KM, Weinberg GA, et al. Thedarrecognized burden
influenza in young childrerN Engl J Med 2006;355:31--40.

33.0Ison DR, Heffernan RT, Paladini M, et al. Monitayithe impact of influenza
by age: emergency department fever and respiratonplaint surveillance in
New York City. PLoS Medicine 2007;4:e247.

34.Neuzil KM, Zhu Y, Griffin MR, et al. Burden of intpandemic influenza in
children younger than 5 years: a 25-year prospestivdy J Infect Dis
2002;185:147--52.

35.Neuzil KM, Mellen BG, Wright PF, et al. The effeaftinfluenza on
hospitalizations, outpatient visits, and courseartibiotics in children. N Engl J
Med 2000;342:225--31.

36.Bourgeois FT, Valim C, Wei JC, et al. Influenza atlder respiratory virus-
related emergency department visits among youridreni Pediatrics
2006;118:e1--8.

37.Simonsen L, Fukuda K, Schonberger LB, et al. Theaich of influenza
epidemics on hospitalization$ Infect Dis 2000;181:831--7.

38.Glezen WP, Decker M, Perrotta DM. Survey of undagyconditions of persons
hospitalized with acute respiratory disease duimfigenza epidemics in
Houston, 1978--1981Am Rev Respir Dis 1987;136:550--5.

39.lzurieta HS, Thompson WW, Kramarz P, et al. Infzeeand the rates of
hospitalization for respiratory disease among it§amd young childrerN Engl
J Med 2000;342:232--9.

40. Mullooly JP, Barker WH. Impact of type A influenpa children: a retrospective
study Am J Public Health 1982;72:1008--16.

41. Ampofo K, Gesteland PH, Bender J, et al. Epidenggla@omplications, and cc
of hospitalization in children with laboratory-camfied influenza infection
Pediatrics 2006;118:2409--17.

42.Coffin SE, Zaoutis TE, Rosenquist AB, et al. Incide, complications, and risk
factors for prolonged stay in children hospitalizeith community-acquired
influenza Pediatrics 2007;119:740--8.

43.Ilwane MK, Edwards KM, Szilagyi PG, et al. Populativased surveillance for
hospitalizations associated with respiratory syiatyirus, influenza virus, and



parainfluenza viruses among young childieéediatrics 2004;113:1758--64.

44.Schrag SJ, Shay DK, Gershman K, et al. Multistateesllance for laboratory-
confirmed, influenza-associated hospitalizationshitdren: 2003--2004Pediatr
Infect Dis J 2006;25:395--400.

45. Miller EK, Griffin MR, Edwards KM, et al. Influenzhurden for children with
asthmaPediatrics 2008;121:1--8.

46.Bhat N, Wright JG, Broder KR, et al. Influenaasociated deaths among chilc
in the United States, 2003--200d Engl J Med 2005;353:2559--67.

47.Louie JK, Schechter R, Honarmand S, et al. Seved&ic influenza in
California, 2003--2005: implications for immunizati recommendations
Pediatrics 2006;117:e610--8.

48.CDC. Influenza activity---United States and worldej 2007--08 season
MMWR 2008;57:692--7.

49.Finelli L, Fiore A, Dhara R, et al. Influenza-aseded pediatric mortality in the
United States: increase $faphylococcus aureusinfection Pediatrics
2008;122:805--11.

50.Creech CB 2nd, Kernodle DS, Alsentzer A, et alréasing rates of nasal
carriage of methicillin-resistar8taphylococcus aureus healthy children
Pediatr Infect Dis J 2005;24:617--21.

51.CDC. Severe methicillin-resistaStaphylococcus auree®mmunity-acquired
pneumonia associated with influenza---Louisiana @edrgia, December 2006--
January 2000MMMWR 2007;56:325--9.

52.Couch RB. Influenza, influenza virus vaccine, andhan immunodeficiency
virus infection Clin Infect Dis 1999;28:548--51.

53.Fine AD, Bridges CB, De Guzman AM, et al. Influerzamong patients with
human immunodeficiency virus: an outbreak of infaciat a residential facility
in New York City. Clin Infect Dis 2001;32:1784--91.

54.Radwan HM, Cheeseman SH, Lai KK, et al. Influenzhuman
immunodeficiency virus-infected patients during 897--1998 influenza
seasonClin Infect Dis 2000;31:604--6.

55.Safrin S, Rush JD, Mills J. Influenza in patienifvhuman immunodeficiency
virus infection Chest 1990;98:33--7.

56.Tasker SA, O'Brien WA, Treanor JJ, et al. Effedtsfluenza vaccination in
HIV-infected adults: a double-blind, placebo-cofigd trial. Vaccine
1998;16:1039--42.

57.Neuzil KM, Reed GW, Mitchel EF Jr, et al. Influerassociated morbidity and
mortality in young and middle-aged wom&AMA 1999;281:901--7.

58.Lin JC, Nichol KL. Excess mortality due to pneuneor influenza during
influenza seasons among persons with acquired iradefitiency syndrome
Arch Intern Med 2001;161:441--6.

59.Harris J. Influenza occurring in pregnant womeatadistical study of thirteen
hundred and fifty case§AMA 1919;72:978--80.

60.Freeman DW, Barno A. Deaths from Asian influenzsoagted with pregnancy
Am J Obstet Gynecol 1959;78:1172--5.

61.Naleway AL, Smith WJ, Mullooly JP. Delivering infmza vaccine to pregnant
women Epidemiol Rev 2006;28:47--53.

62.Widelock D, Csizmas L, Klein S. Influenza, pregngrend fetal outcome




Public Health Rep 1963;78:1--11.

63. Louria DB, Blumenfeld HL, Ellis JT, et al. Studien influenza in the pandemic
of 1957--1958. Il. Pulmonary complications of irdheza J Clin Invest
1959;38:213--65.

64.1rving WL, James DK, Stephenson T, et al. Influenizas infection in the
second and third trimesters of pregnancy: a clirdaod seroepidemiological
study BJOG 2000;107:1282--9.

65.Kirshon B, Faro S, Zurawin RK, et al. Favorablecoumte after treatment with
amantadine and ribavirin in a pregnancy complicatethfluenza pneumonia. A
case report) Reprod Med 1988;33:399--401.

66.Neuzil KM, Reed GW, Mitchel EF, et al. Impact oflienza on acute
cardiopulmonary hospitalizations in pregnant won#em J Epidemiol
1998;148:1094--102.

67.Schoenbaum SC, Weinstein L. Respiratory infectiopregnancyClin Obstet
Gynecol 1979;22:293--300.

68.Shahab S, Glezen W. Influenza virus. In: Gonik @&, \éral diseases in
pregnancy. New York, NY: Springer-Verlag; 194:273--

69.Kort BA, Cefalo RC, Baker VV. Fatal influenza A pmaonia in pregnancyAm
J Perinatol 1986;3:179--82.

70.Mullooly JP, Barker WH, Nolan TF Jr. Risk of acuéspiratory disease among
pregnant women during influenza A epidemiesblic Health Rep
1986;101:205--11.

71.Cox S, Posner SF, McPheeters M, et al. Hospitadzatwith respiratory illness
among pregnant women during influenza sea®dstet Gynecol
2006;107:1315--22.

72.Dodds L, McNeil SA, Fell DB, et al. Impact of inlaza exposure on rates of
hospital admissions and physician visits becauseggiratory illness among
pregnant womerCMAJ 2007;176:463--8.

73.Hartert TV, Neuzil KM, Shintani AK, et al. Maternaldorbidity and perinatal
outcomes among pregnant women with respiratoryitadigations during
influenza seasorAm J Obstet Gynecol 2003;189:1705--12.

74. Griffiths PD, Ronalds CJ, Heath RB. A prospectitedy of influenza infections
during pregnancyd Epidemiol Community Health 1980;34:124--8.

75.McGeer A, Green KA, Plevneshi A, et al. Antiviraktrapy and outcomes of
influenza requiring hospitalization in Ontario, @ala Clin Infect Dis
2007;45:1568--75.

76.Grayson ML, Melvani S, Druce J, et al. Efficacysofip and water and alcohol-
based hand-rub preparations against live HLN1enfta virus on the hands of
human volunteer<Clin Infect Dis 2009;48:285--91.

77.Jefferson T, Foxlee R, Del Mar C, et al. Intervens for the interruption or
reduction of the spread of respiratory virugéschrane Database Syst Rev
2007:CD006207.

78.Luby SP, Agboatwalla M, Feikin DR, et al. Effectl@ndwashing on child
health: a randomised controlled triehncet 2005;366:225--33.

79.Inglesby TV, Nuzzo JB, O'Toole T, et al. Diseaséigation measures in the
control of pandemic influenz&iosecur Bioterror 2006;4:366--75.

80.Bell DM. Non-pharmaceutical interventions for pandemic influgmegional an



community measureg&merg Infect Dis 2006;12:88--94.

81.Nichol KL. Heterogeneity of influenza case defioits and implications for
interpreting and comparing study resulfaccine 2006;24:6726--8.

82.Jackson LA, Jackson ML, Nelson JC, et al. Evidesfdaas in estimates of
influenza vaccine effectiveness in senidng J Epidemiol 2006;35:337--44.

83.Simonsen L, Taylor RJ, Viboud C, et al. Mortalignefits of influenza
vaccination in elderly people: an ongoing contrgyekancet Infect Dis
2007;7:658--66.

84.WHO. Recommended composition of influenza virusciraes for use in the
2009--2010 influenza season (northern hemisphemtewi Wkly Epidemiol Rec
2009;84:65--72.

85.Kilbourne E. Influenza. New York, NY: Plenum Medi&ook Company; 1987.

86.Oxford JS, Schild GC, Potter CW, et al. The speityfiof the anti-
haemagglutinin antibody response induced in mammdgtivated influenza
vaccines and by natural infectiahHyg (Lond) 1979;82:51--61.

87.Neuzil KM, Dupont WD, Wright PF, et al. Efficacy ofactivated and cold-
adapted vaccines against influenza A infection 511@81990: the pediatric
experiencePediatr Infect Dis J 2001;20:733--40.

88. Potter CW, Oxford JS. Determinants of immunityrtiiienza infection in man
Br Med Bull 1979;35:69--75.

89.Hirota Y, Kaji M, Ide S, et al. Antibody efficacys@a keen index to evaluate
influenza vaccine effectivenesgaccine 1997;15:962--7.

90.La Montagne JR, Noble GR, Quinnan GV, et al. Sumyméclinical trials of
inactivated influenza vaccine---19Mev Infect Dis 1983;5:723--36.

91.Treanor JWright PF. Immune correlates of protecéigainst influenza in the
human challenge moddDev Biol (Basel) 2003;115:97--104.

92.Belshe RB, Nichol KL, Black SB, et al. Safety, e#icy, and effectiveness of
live, attenuated, cold-adapted influenza vaccinanimndicated population aged
5--49 yearsClin Infect Dis 2004;39:920--7.

93.Daubeney P, Taylor CJ, McGaw J, et al. Immunoggnamnd tolerability of a
trivalent influenza subunit vaccine (Influvac) iigh-risk children aged 6 montl
to 4 yearsBr J Clin Pract 1997;51:87--90.

94.Gonzalez M, Pirez MC, Ward E, et al. Safety and imogenicity of a paediatr
presentation of an influenza vaccidegch Dis Child 2000;83:488--91.

95.Negri E, Colombo C, Giordano L, et al. Influenza&siae in healthy children: a
meta-analysisvVaccine 2005;23:2851--61.

96.Wright PF, Cherry JD, Foy HM, et al. Antigenicitgdareactogenicity of
influenza A/JUSSR/77 virus vaccine in children---alticentered evaluation of
dosage and safetiRev Infect Dis 1983;5:758--64.

97.Wright PF, Thompson J, Vaughn WK, et al. Trialsrdfuenza A/New Jersey/76
virus vaccine in normal children: an overview oéaglated antigenicity and
reactogenicityJ Infect Dis 1977;136(Suppl)S731--41.

98.Neuzil KM, Jackson LA, Nelson J, et al. Immunogégiand reactogenicity of 1
versus 2 doses of trivalent inactivated influenaecine in vaccine-naive 5--8--
year-old childrenJ Infect Dis 2006;194:1032--9.

99.Walter EB, Neuzil KM, Zhu Y, et al. Influenza vaneiimmunogenicity in 6-- to
23--month-old children: are identical antigens ssegy for priming? Pediatrics



2006;118:e570--8.

100. Englund JA, Walter EB, Gbadebo A, et al. Immunizatwith trivalent
inactivated influenza vaccine in partially immurdzeddlers Pediatrics
2006;118:e579--85.

101. Englund JA, Walter EB, Fairchok MP, et al. A compan of 2 influenza
vaccine schedules in 6-- to 23--month-old childfeediatrics 2005;115:1039--
47.

102. Allison MA, Daley MF, Crane LA, et al. Influenzas@ne effectiveness
in healthy 6-- to 21--month-old children during 2@03--2004 seasod Pediatr
2006;149:755--762.

103. Bell TD, Chai H, Berlow B, et al. Immunization williilled influenza
virus in children with chronic asthm&hest 1978;73:140--5.

104. Groothuis JR, Lehr MV, Levin MJ. Safety and immuengity of a
purified haemagglutinin antigen in very young higgk children Vaccine
1994;12:139--41.

105. Park CL, Frank AL, Sullivan M, et al. Influenza eatation of children
during acute asthma exacerbation and concurredh@@ne therapyPediatrics
1996;98:196--200.

106. Ritzwoller DP, Bridges CB, Shetterly S, et al. Effeeness of the 2003--
2004 influenza vaccine among children 6 months ye&s of age, with 1 vs 2
dosesPediatrics 2005;116:153--9.

107. Shuler CM, lwamoto M, Bridges CB, et al. Vaccin&efiveness against
medically attended, laboratory-confirmed influemmaong children aged 6 to 59
months, 2003--2004ediatrics 2007;119:e587--95.

108. Clover RD, Crawford S, Glezen WP, et al. Comparigbheterotypic
protection against influenza A/Taiwan/86 (H1N1)ditenuated and inactivated
vaccines to A/Chile/83--like virused Infect Dis 1991;163:300--4.

109. Hoberman A, Greenberg DP, Paradise JL, et al. &ffatess of
inactivated influenza vaccine in preventing acutgsamedia in young children:
a randomized controlled trialAMA 2003;290:1608--16.

110. Eisenberg KW, Szilagyi PG, Fairbrother G, et alcdne effectiveness
against laboratory-confirmed influenza in child@to 59 months of age during
the 2003--2004 and 2004--2005 influenza seadeediatrics 2008;122:911--9.

111. Zangwill KM, Belshe RB. Safety and efficacy of tlent inactivated
influenza vaccine in young children: a summarytha new era of routine
vaccination Pediatr Infect Dis J 2004;23:189--97.

112. Jefferson T, Rivetti A, Harnden A, et al. Vacciriespreventing
influenza in healthy childrerCochrane Database Syst Rev 2008:CD004879.
113. Sugaya N, Nerome K, Ishida M, et al. Efficacy cddtivated vaccine in

preventing antigenically drifted influenza type Adawell-matched type B
JAMA 1994;272:1122--6.

114. Kramarz P, Destefano F, Gargiullo PM, et al. Dodlsienza vaccination
prevent asthma exacerbations in children? J Pezbatt;138:306--10..
115. Bueving HJ, Bernsen RM, de Jongste JC, et al.énfta vaccination in

children with asthma: randomized double-blind plteseontrolled trial Am J
Respir Crit Care Med 2004;169:488--93.
116. Clements DA, Langdon L, Bland C, et al. Influenzaaccine decreases



the incidence of otitis media in 6-- to 30--monid-ohildren in day careéArch
Pediatr Adolesc Med 1995;149:1113--7.

117. Heikkinen T, Ruuskanen O, Waris M, et al. Influenaacination in the
prevention of acute otitis media in childréxm J Dis Child 1991;145:445--8.

118. Gross PA, Weksler ME, Quinnan GV Jr, et al. Immation of elderly
people with two doses of influenza vacci@eClin Microbiol 1987;25:1763--5.

119. Feery BJ, Cheyne IM, Hampson AW, et al. Antibodspanse to one and
two doses of influenza virus subunit vaccilked J Aust 1976;1:186, 188--9.

120. Levine M, Beattie BL, McLean DM. Comparison of ora&d two-dose
regimens of influenza vaccine for elderly m&MAJ 1987;137:722--6.

121. Bridges CB, Thompson WW, Meltzer MI, et al. Effeetiness and cost-

benefit of influenza vaccination of healthy workiadults: a randomized
controlled trial JAMA 2000;284:1655--63.

122. Jefferson TO, Rivetti D, Di Pietrantonj C, et ahd€ines for preventing
influenza in healthy adult€ochrane Database Syst Rev 2007:CD001269.
123. Nichol KL, Lind A, Margolis KL, et al. The effecteness of vaccination
against influenza in healthy, working adufsEngl J Med 1995;333:889--93.
124. Campbell DS, Rumley MH. Cosgtfffectiveness of the influenza vaccine
a healthy, working-age populatiohOccup Environ Med 1997;39:408--14.
125. Herrera GA, Iwane MK, Cortese M, et al. Influenzeine effectiveness

among 50--64--year-old persons during a seasooaf @ntigenic match
between vaccine and circulating influenza viruaiss: Colorado, United States,
2003--2004 Vaccine 2007;25:154--60.

126. Blumberg EA, Albano C, Pruett T, et al. The immuaoigity of influenz:
virus vaccine in solid organ transplant recipie@n Infect Dis 1996;22:295--
302.

127. Dorrell L, Hassan |, Marshall S, et al. Clinicaldeserological responses
to an inactivated influenza vaccine in adults WtV infection, diabetes,
obstructive airways disease, elderly adults andtineaolunteersint J STD
AIDS 1997;8:776--9.

128. Wongsurkiat P, Maranetra KN, Wasi C, et al. Ac@spiratory illness in
patients with COPD and the effectiveness of infazemaccination. Chest
2004;125:2011--20.

129. Gurfinkel EP, Leon de la Fuente R, Mendiz O, efAal.vaccination in
acute coronary syndromes and planned percutaneomsary interventions
(FLUVACS) Study Eur Heart J 2004;25:25--31.

130. Ciszewski A, Bilinska ZT, Brydak LB, et al. Influea vaccination in
secondary prevention from coronary ischaemic evienteronary artery disease:
FLUCAD study Eur Heart J 2008;29:1350--8.

131. Hak E, Buskens E, van Essen GA, et al. Clinicacativeness of
influenza vaccination in persons younger than @gyevith high-risk medical
conditions: the PRISMA studwrch Intern Med 2005;165:274--80.

132. Hak E, Buskens E, Nichol KL, et al. Do recommentggh-risk adults
benefit from a first influenza vaccination? VaccR206;24:2799--802.
133. Looijmans-Van den Akker I, Verheij TJ, Buskens Eale Clinical

effectiveness of first and repeat influenza vadoamain adult and elderly
diabetic patientiabetes Care 2006;29:1771--6.



134. Cates CJ, Jefferson TO, Rowe BH. Vaccines for pring influenza in
people with asthmaCochrane Database Syst Rev 2008:CD000364.

135. Poole PJ, Chacko E, Wood-Baker RW, et al. Influerazine for
patients with chronic obstructive pulmonary dise&ehrane Database Syst
Rev 2006:CD002733.

136. Chadwick EG, Chang G, Decker MD, et al. Serologgponse to
standard inactivated influenza vaccine in human umadeficiency virus-
infected childrenPediatr Infect Dis J 1994;13:206--11.

137. Huang KL, Ruben FL, Rinaldo CR Jr, et al. Antibadgponses after
influenza and pneumococcal immunization in HIV-otéd homosexual men
JAMA 1987;257:2047--50.

138. Staprans Sl, Hamilton BL, Follansbee SE, et alivation of virus
replication after vaccination of HIV-1--infecteddividuals J Exp Med
1995;182:1727--37.

139. Kroon FP, van Dissel JT, de Jong JC, et al. Anyhedponse after
influenza vaccination in HIV-infected individuas:consecutive 3--year study
Vaccine 2000;18:3040--9.

140. Miotti PG, Nelson KE, Dallabetta GA, et al. Thelugnce of HIV
infection on antibody responses to a two-dose regiof influenza vaccine
JAMA 1989;262:779--83.

141. Scharpe J, Evenepoel P, Maes B, et al. Influenzeivation is efficaciot
and safe in renal transplant recipie#tm J Transplant 2008;8:332--7.
142. Edvardsson VO, Flynn JT, Deforest A, et al. Effeetimmunization

against influenza in pediatric renal transplantgieats Clin Transplant
1996,10:556--60.

143. Fraund S, Wagner D, Pethig K, et al. Influenza wrettn in heart
transplant recipientsl Heart Lung Transplant 1999;18:220--5.
144. Lawal A, Basler C, Branch A, et al. Influenza vaation in orthotopic

liver transplant recipients: absence of post adstriaiion ALT elevationAm J
Transplant 2004;4:1805--9.

145. Madan RP, Tan M, Fernand&esma A, et al. A prospective, compara
study of the immune response to inactivated infhaevaccine in pediatric liver
transplant recipients and their healthy siblirf@kn Infect Dis 2008;46:712--8.

146. Duchini A, Hendry RM, Nyberg LM, et al. Immune resyse to influenza
vaccine in adult liver transplant recipientsver Transpl 2001;7:311--3.
147. Sumaya CV, Gibbs RS. Immunization of pregnant womih influenza

A/New Jersey/76 virus vaccine: reactogenicity anchunogenicity in mother
and infantJ Infect Dis 1979;140:141--6.

148. Munoz FM, Greisinger AJ, Wehmanen OA, et al. Safétynfluenza
vaccination during pregnancim J Obstet Gynecol 2005;192:1098--106.
149. Englund JA, Mbawuike IN, Hammill H, et al. Maternadmunization

with influenza or tetanus toxoid vaccine for passantibody protection in young
infants J Infect Dis 1993;168:647--56.

150. Puck JM, Glezen WP, Frank AL, et al. Protectioimédints from
infection with influenza A virus by transplacenyadicquired antibodyd Infect
Dis 1980;142:844--9.

151. Reuman PD, Ayoub EM, Small PA. Effect of passivaarzal antibody



on influenza illness in children: a prospectivedstof influenza A in mother-
infant pairs Pediatr Infect Dis J 1987;6:398--403.

152. Black SB, Shinefield HR, France EK, et al. Effeetiess of influenza
vaccine during pregnancy in preventing hospitalmrest and outpatient visits for
respiratory illness in pregnant women and themmté Am J Perinatol
2004;21:333--9.

153. France EK, Smith-Ray R, McClure D, et al. Impach@dternal influenza
vaccination during pregnancy on the incidence at@acespiratory illness visits
among infantsArch Pediatr Adolesc Med 2006;160:1277--83.

154. Zaman K, Roy E, Arifeen SE, et al. Effectivenessnaternal influenza
immunization in mothers and infantd Engl J Med 2008;359:1555--64.
155. McElhaney JE. The unmet need in the elderly: désggnew influenza

vaccines for older adult¥accine 2005;23(Suppl 1):S10--25.
156. Goodwin K, Viboud C, Simonsen L. Antibody respotsénfluenza
vaccination in the elderly: a quantitative revié¥accine 2006;24:1159--69.
157. Skowronski DM, Tweed SA, De Serres G. Rapid dedhihafluenza

vaccine-induced antibody in the elderly: is it remlis it relevant? J Infect Dis
2008;197:490--502.

158. Berry BB, Ehlert DA, Battiola RJ, et al. Influenzaccination is safe and
immunogenic when administered to hospitalized p&i&/accine 2001;19:3493-
-8.

159. Govaert TM, Thijs CT, Masurel N, et al. The effigaaf influenza
vaccination in elderly individuals. A randomizedutie-blind placebaontrollec
trial. JAMA 1994;272:1661--5.

160. Thijs C, Beyer WE, Govaert PM, et al. Mortality leéits of influenza
vaccination in elderly peopléancet Infect Dis 2008;8:460--1; author reply 463-
-5.

161. Monto AS, Hornbuckle K, Ohmit SE. Influenza vacceféctiveness
among elderly nursing home residents: a cohortys#ich J Epidemiol
2001;154:155--60.

162. Ohmit SE, Arden NH, Monto AS. Effectiveness of inaated influenza
vaccine among nursing home residents during anenfla type A (H3N2)
epidemic J Am Geriatr Soc 1999;47:165--71.

163. Coles FB, Balzano GJ, Morse DL. An outbreak ofuafiza A (H3N2) in
a well immunized nursing home populatidrPAm Geriatr Soc 1992;40:589--92.
164. Libow LS, Neufeld RR, Olson E, et al. Sequentiaboeak of influenza ,

and B in a nursing home: efficacy of vaccine anédwtadineJ Am Geriatr Soc
1996;44:1153--7.

165. Arden N, Patriarcha P, Kendal A. Experiences inube and efficacy of
inactivated influenza vaccine in nursing homesKeandal A, Patriarca P, eds.
Options for the control of influenza. New York, NXtan R. Liss, Inc.; 1986.

166. Jefferson T, Rivetti D, Rivetti A, et al. Efficaeynd effectiveness of
influenza vaccines in elderly people: a systenratitew. Lancet 2005;366:1165-
-74.

167. Patriarca PA, Weber JA, Parker R& al. Efficacy of influenza vaccine
nursing homes. Reduction in illness and complicetiduring an influenza A
(H3N2) epidemicJAMA 1985;253:1136--9.



168. Nichol KL, Wuorenma J, von Sternberg T. Benefitsnfiuenza
vaccination for low-, intermediate-, and high-rs#nior citizensArch Intern
Med 1998;158:1769--76.

169. Mullooly JP, Bennett MD, Hornbrook MC, et al. Inflnza vaccination
programs for elderly persons: cost-effectivenesshealth maintenance
organizationAnn Intern Med 1994;121:947--52.

170. Nichol KL, Nordin JD, Nelson DB, et al. Effectiveseof influenza
vaccine in the community-dwelling elderly Engl J Med 2007;357:1373--81.
171. Gross PA, Hermogenes AW, Sacks HS, et al. Theaeffiof influenza

vaccine in elderly persons. A meta-analysis ancevewof the literatureAnn
Intern Med 1995;123:518--27.

172. Hak E, Nordin J, Wei F, et al. Influence of higekimedical conditions
on the effectiveness of influenza vaccination ameldgrly members of 3 large
managed-care organizatioi@in Infect Dis 2002;35:370--7.

173. Nordin J, Mullooly J, Poblete S, et al. Influenzeceine effectiveness in
preventing hospitalizations and deaths in persénge@rs or older in Minnesota,
New York, and Oregon: data from 3 health plahkfect Dis 2001;184:665--70.

174. Patriarca PA, Weber JA, Parker RA, et al. Riskdegfor outbreaks of
influenza in nursing homes. A case-control studiy J Epidemiol
1986;124:114--9.

175. Jackson LA, Nelson JC, Benson P, et al. Functistadiis is a confound
of the association of influenza vaccine and risklb€ause mortality in seniars
Int J Epidemiol 2006;35:345--52.

176. Simonsen L, Viboud C, Taylor RJ. Effectivenessniliienza vaccinatian
N Engl J Med 2007;357:2729--30;author reply 2730--1

177. Nelson JC, Jackson ML, Jackson LA. Effectivenedsaftienza
vaccinationN Engl J Med 2007;357:2728--9; author reply 2780--

178. Poland GA, Borrud A, Jacobson RM, et al. Determamabf deltoid fat
pad thickness. Implications for needle length ialaoinmunization JAMA
1997;277:1709--11.

179. CDC. General recommendations on immunization: resendations of
the Advisory Committee on Immunization Practice€(R). MMWR
2006;55(No. RR-15).

180. France EK, Glanz JM, Xu S, et al. Safety of theatlent inactivated
influenza vaccine among children: a population-dagady Arch Pediatr
Adolesc Med 2004;158:1031--6.

181. Hambidge SJ, Glanz JM, France EK, et al. Safetyiadlent inactivated
influenza vaccine in children 6 to 23 months. dAMA 2006;296:1990--7.

182. Scheifele DW, Bjornson G, Johnston J. EvaluatioadMerse events after
influenza vaccination in hospital personf@MAJ 1990;142:127--30.

183. Barry DW, Mayner RE, Hochstein HD, et al. Compamatiial of
influenza vaccines. Il. Adverse reactions in claldand adultsAm J Epidemiol
1976;104:47--59.

184. McMahon AW, Iskander JK, Haber P, et al. Inactidatgluenza vaccine
(1IV) in children <2 years of age: examination efected adverse events repo
to the Vaccine Adverse Event Reporting System (VAERfter thimerosal-free
or thimerosal-containing vaccingaccine 2008;26:427--9.




185. Rosenberg M, Sparks R, McMahon A, et al. Seriovgs® events rarely
reported after trivalent inactivated influenza vaedTIV) in children 6--23
months of ageVaccine 2009.

186. Govaert TM, Dinant GJ, Aretz K, et al. Adverse teats to influenza
vaccine in elderly people: randomised double bfitattebo controlled triaBMJ
1993;307:988--90.

187. Margolis KL, Nichol KL, Poland GA, et al. Frequenaf/adverse
reactions to influenza vaccine in the elderly. Adamized, placebo-controlled
trial. JAMA 1990;264:1139--41.

188. Nichol KL, Margolis KL, Lind A, et al. Side effecssociated with
influenza vaccination in healthy working adultsrafdomized, placebo-
controlled trial Arch Intern Med 1996;156:1546--50.

189. Vellozzi C, Burwen DR, Dobardzic A, et al. Safefytovalent inactivate
influenza vaccines in adults: background for pandenfluenza vaccine safety
monitoring Vaccine 2009;27:2114--20.

190. Heinonen OP, Shapiro S, Monson RR, et al. Imnmuiozaturing
pregnancy against poliomyelitis and influenza latren to childhood
malignancy Int J Epidemiol 1973;2:229--35.

191. Pool V, Iskander J. Safety of influenza vaccinatioming pregnancyAm
J Obstet Gynecol 2006;194:1200;author reply 1201.
192. Deinard AS, Ogburn P Jr. A/NJ/8/76 influenza vaation program:

effects on maternal health and pregnancy outcdureJ Obstet Gynecol
1981;140:240--5.

193. Mak TK, Mangtani P, Leese J, et al. Influenza viaation in pregnancy:
current evidence and selected national polidiascet Infect Dis 2008;8:44--52.

194. Centers TALAAR. The safety of inactivated influenzeccine in adults
and children with asthm& Engl J Med 2001;345:1529--36.

195. Kmiecik T, Arnoux S, Kobryn A, Gorski P. Influenzaccination in
adults with asthma: safety of an inactivated tewlinfluenza vaccine. J Asthma
2007;44:817--22.196. Groothuis JR, Levin MJ, Raba&P, et al. Immunization
of high-risk infants younger than 18 months of ag split-product influenza
vaccine Pediatrics 1991;87:823--8.

196. Ho DD. HIV-1 viraemia and influenz&ancet 1992;339:1549.

197. O'Brien WA, Grovit-Ferbas K, Namazi A, et al. Human
immunodeficiency virus-type 1 replication can bereased in peripheral blood
of seropositive patients after influenza vaccimat®lood 1995;86:1082--9.

198. Glesby MJ, Hoover DR, Farzadegan H, et al. Thecefiéinfluenza
vaccination on human immunodeficiency virus tydedd: a randomized,
double-blind, placebo-controlled studyinfect Dis 1996;174:1332--6.

199. Fowke KR, D'Amico R, Chernoff DN, et al. Immunologind virologic
evaluation after influenza vaccination of HIV-1fented patientsAIDS
1997;11:1013--21.

200. Fuller JD, Craven DE, Steger KA, et al. Influenzzesination of human
immunodeficiency virus (HIV)-infected adults: impam plasma levels of HIV
type 1 RNA and determinants of antibody respo@$i@ Infect Dis 1999;28:541-
-7.

201. Amendola A, Boschini A, Colzani D, et al. Influenzaccination of HIV-



1--positive and HIV-1--negative former intravenalrag usersJ Med Virol
2001;65:644--8.

202. Sullivan PS, Hanson DL, Dworkin MS, et al. Effettimfluenza
vaccination on disease progression among HIV-iefkgersonsAIDS
2000;14:2781--5.

203. Gunthard HF, Wong JK, Spina CA, et al. Effect dfuanza vaccination
on viral replication and immune response in persofested with human
immunodeficiency virus receiving potent antiretravitherapyJ Infect Dis
2000;181:522--31.

204. Wood RA, Berger M, Dreskin SC, et al. An algoritfion treatment of
patients with hypersensitivity reactions after vaes Pediatrics 2008;122:e771-
-7.

205. Ruggeberg JU, Gold MS, Bayas JM, et al. Anaphyladase definition
and guidelines for data collection, analysis, aresentation of immunization
safety dataVaccine 2007;25:5675--84.

206. GlaxoSmithKline Biologicals. FLULAVAL [Prescribingnformation].
Research Triangle Park, NC: GlaxoSmithKline; 2008.

207. CSL Biotherapies Inc. AFLURIA [Prescribing infornmat]. King of
Prussia, PA: CSL Biotherapies Inc.; 2008.

208. Grabenstein JD. Clinical management of hypersenitgis to vaccine
componentsHosp Pharm 1997;32:77--87.

2009. Bohlke K, Davis RL, Marcy SM, et al. Risk of anapdwis after

vaccination of children and adolescerediatrics 2003;112:815--20.

210. Tey D, Heine RG. Egg allergy in childhood: an ugd@urr Opin Allergy
Clin Immunol 2009;9:244--50.

211. James JM, Zeiger RS, Lester MR, et al. Safe adtratisn of influenza
vaccine to patients with egg allergyyPediatr 1998;133:624--8.

212. Murphy KR, Strunk RC. Safe administration of infhza vaccine in
asthmatic children hypersensitive to egg protelriRediatr 1985;106:931--3.

213. Zeiger RS. Current issues with influenza vaccimaiioegg allergyJ
Allergy Clin Immunol 2002;110:834--40.

214, Zheng W, Dreskin SC. Thimerosal in influenza vaecin immediate
hypersensitivity reactiarAnn Allergy Asthma Immunol 2007;99:574--5.

215. Aberer W. Vaccination despite thimerosal sensifii@ontact Dermatitis
1991;24:6--10.

216. Kirkland LR. Ocular sensitivity to thimerosal: aoptem with hepatitis B
vaccine? South Med J 1990;83:497--9.

217. GlaxoSmithKline Biologicals. FLUARIX [Prescribingformation].
Research Triangle Park, NC: GlaxoSmithKline; 2008.

218. Sanofi Pasteur Inc. Fluzone [Prescribing informdti®@wiftwater, PA:
Sanofi Pasteur Inc.; 2008.

219. Novartis. FLUVIRIN [Prescribing information]. Emarile, CA:
Novartis; 2008.

220. Ohmit SE, Victor JC, Teich ER, et al. Preventiorsyinptomatic seasor
influenza in 2005--2006 by inactivated and liveeattated vaccined Infect Dis
2008;198:312--7.

221. Ohmit SE, Victor JC, Rotthoff JR, et al. Preventarantigenically



drifted influenza by inactivated and live attenukt@ccinesN Engl J Med
2006;355:2513--22.

222. National Advisory Committee on Immunization. An Aslery Committee
Statement (ACS). Supplementary statement on infla@accination: continued
use of Fluviral influenza vaccine in the 2000--2@@asonCan Commun Dis
Rep 2001;27:1--3.

223. Boulianne N, De Serres G, Duval B, et al. Clinicenifestations and
incidence of oculo-respiratory syndrome followimgjuenza vaccination---
Quebec, 2000Can Commun Dis Rep 2001;27:85--90.

224. SpilaAlegiani S, Salmaso S, Rota MC, et al. Reactoggnigithe elderl)
of nine commercial influenza vaccines: results fittwn Italian SVEVA study.
Study for the evaluation of adverse events of erfza vaccinatiarVaccine
1999;17:1898--904.

225. Anonymous. Oculo-respiratory syndrome followindueiza
vaccination: review of post-marketing surveillarticeough four influenza
seasons in Canadaan Commun Dis Rep 2005;31:217--25.

226. Khromova A PV, Chen R. Oculo-respiratory syndromiéofving
influenza vaccine---United States, 1990--2002: newreviously unrecognized?
[Presentation].1st international conference onapeutic risk management and
19th international cderence on pharmacoepidemiology. Philadelphia, P34,
August 21--23, 2003.

2217. Skowronski DM, De Serres G, Hebert J, et al. Skstihg to evaluate
oculo-respiratory syndrome (ORS) associated wiln@mza vaccination during
the 2000--2001 seasoviaccine 2002;20:2713--9.

228. Scheifele DW, Duval B, Russell ML, et al. Oculadaespiratory
symptoms attributable to inactivated split influanaccine: evidence from a
controlled trial involving adultsClin Infect Dis 2003;36:850--7.

229. Skowronski DM, Strauss B, Kendall P, et al. Lovkrid recurrence of
oculorespiratory syndrome following influenza resiaation CMAJ
2002;167:853--8.

230. De Serres G, Skowronski DM, Guay M, et al. Recureensk of
oculorespiratory syndrome after influenza vaccoratrandomized controlled
trial of previously affected personarch Intern Med 2004;164:2266--72.

231. Ropper AH. The Guillain-Barre syndromié Engl J Med 1992;326:1130-
-6.

232. Guarino M, Casmiro M, D'Alessandro Rampylobacter jejuninfection
and Guillain-Barre syndrome: a case-control stldyilia-Romagna Study
Group on Clinical and Epidemiological problems aurology
Neuroepidemiology 1998;17:296--302.

233. Jacobs BC, Rothbarth PH, van der Meche FG, eta.spectrum of
antecedent infections in Guillain-Barre syndromease-control study
Neurology 1998;51:1110--5.

234. Sheikh KA, Nachamkin I, Ho TW, et a&Lampylobacter jejuni
lipopolysaccharides in Guillain-Barre syndrome: emoilar mimicry and host
susceptibility Neurology 1998;51:371--8.

235. Sivadon-Tardy V, Orlikowski D, Porcher R, et al.il@in-Barre
syndrome and influenza virus infectid@lin Infect Dis 2009;48:48--56.



236. Haber P, DeStefano F, Angulo FJ, et al. GuillaimrBayndrome
following influenza vaccinationJAMA 2004,292:2478--81.

237. Lasky T, Terracciano GJ, Magder L, et al. The GinHBarre syndrome
and the 1992--1993 and 1993--1994 influenza vasché&ngl J Med
1998;339:1797--802.

238. Schonberger LB, Bregman DJ, Sullivan-Bolyai JZaleGuillain-Barre
syndrome following vaccination in the National bidhza Immunization
Program, United States, 1976--19Am J Epidemiol 1979;110:105--23.

239. Hurwitz ES, Schonberger LB, Nelson DB, et al. GuiitBarre syndrome
and the 1978--1979 influenza vaccifeEngl J Med 1981;304:1557--61.
240. Kaplan JE, Katona P, Hurwitz ES, et al. GuillainnBasyndrome in the

United States, 1979--1980 and 198@81. Lack of an association with influer
vaccination JAMA 1982;248:698--700.

241. Chen R, Kent J, Rhodes P, et al. Investigatiorssissible association
between influenza vaccination and Guillain-Barredspme in the United States,
1990--1991 [Abstract 040Post Marketing Surveillance 1992;6:5--6.

242. Juurlink DN, Stukel TA, Kwong J, et al. Guillain-Ba syndrome after
influenza vaccination in adults: a population-basedy Arch Intern Med
2006;166:2217--21.

243. Tam CC, O'Brien SJ, Petersen |, et al. GuillainrFBayndrome and
preceding infection with campylobacter, influenna & pstein-Barr virus in the
general practice research datab&eS ONE 2007;2:e344.

244, Hughes RA, Charlton J, Latinovic R, et al. No asstian between
immunization and Guillain-Barre syndrome in the tddiKingdom, 1992 to
2000 Arch Intern Med 2006;166:1301--4.

245, Stowe J, Andrews N, Wise L, et al. Investigatiornha temporal
association of Guillain-Barre syndrome with inflzarvaccine and influenzalike
illness using the United Kingdom General Practieséarch Databasém J
Epidemiol 2009;169:382--8.

246. Pritchard J, Mukherjee R, Hughes RA. Risk of retapEGuillain-Barre
syndrome or chronic inflammatory demyelinating patliculoneuropathy
following immunisation J Neurol Neurosurg Psychiatry 2002;73:348--9.

247. CDC. Recommendations regarding the use of vactiv@sontain
thimerosal as a preservat\dMWR 1999;48:996--8.

248. CDC. Summary of the joint statement on thimerosadaccines. MMWR
2000;49:622, 631.

249. McCormick M, Bayer R, Berg A, et al. Report of tinstitute of
Medicine. Immunization safety review: vaccines antism. Washington, DC:
Institute of Medicine; 2004.

250. Pichichero ME, Cernichiari E, Lopreiato J, et akfgury concentrations
and metabolism in infants receiving vaccines comaj thiomersal: a@scriptive
study Lancet 2002;360:1737--41.

251. Verstraeten T, Davis RL, DeStefano F, et al. Sadéthimerosal-
containing vaccines: a two-phased study of compm&eéthealth maintenance
organization databaseRediatrics 2003;112:1039--48.

252. Tozzi AE, Bisiacchi P, Tarantino V, et al. Neurogisglogical
performance 10 years after immunization in infamith thimerosal-containing




vaccinesPediatrics 2009;123:475--82.

253. Schechter R, Grether JK. Continuing increases israueported to
California's developmental services system: mergurgtrogradeArch Gen
Psychiatry 2008;65:19--24.

254. Pichichero ME, Gentile A, Giglio N, et al. Mercusgvels in newborns
and infants after receipt of thimerosal-containiagcines Pediatrics
2008;121:e208--14.

255. Thompson WWPrice C, Goodson B, et al. Early thimerosal expesunt
neuropsychological outcomes at 7 to 10 yeldrEngl J Med 2007;357:12892.

256. Parker SK, Schwartz B, Todd J, Pickering LK. Thiosal-containing
vaccines and autistic spectrum disorder: a critiealew of published original
data. Pediatrics 2004;114:793--804.

257. Croen LA, Matevia M, Yoshida CK, et al. Maternal Rtstatus, anti-D
immune globulin exposure during pregnancy, andafskutism spectrum
disordersAm J Obstet Gynecol 2008;199:234 e1--6.

258. Stratton K, Gable A, McCormick M., eds. Reportloé tnstitute of
Medicine. Immunization safety review: thimerosahtaning vaccines and
neurodevelopmental disorders. Washington, DC:tlrtstiof Medicine; 2001.

259. Gostin LO. Medical countermeasures for pandemicémza: ethics and
the law JAMA 2006;295:554--6.
260. Medimmune Vaccines, Inc. FluMist [Package insé&githersburg, MD:

Medimmune Vaccines, Inc.; 2007.

261. Vesikari T, Karvonen A, Korhonen T, et al. A randpetd, double-blind
study of the safety, transmissibility and phenatygmd genotypic stability of
cold-adapted influenza virus vaccimediatr Infect Dis J 2006;25:590--5.

262. Block SL, Yogev R, Hayden FG, et al. Shedding anchunogenicity of
live attenuated influenza vaccine virus in subj&ct49 years of agd/accine
2008;26:4940--6.

263. Talbot TR, Crocker DD, Peters J, et al. Durationiafis shedding after
trivalent intranasal live attenuated influenza waaton in adultsinfect Control
Hosp Epidemiol 2005;26:494--500.

264. Ali T, Scott N, Kallas W, et al. Detection of inBaza antigen with rapid
antibody-based tests after intranasal influenzaimation (FluMist) Clin Infect
Dis 2004;38:760--2.

265. King JC Jr, Treanor J, Fast PE, et al. Comparisdheosafety, vaccine
virus shedding, and imamogenicity of influenza virus vaccine, trivaletypes A
and B, live cold-adapted, administered to humanumoadeficiency virus (HIV)-
infected and non-HIV-infected adults Infect Dis 2000;181:725--8.

266. King JC Jr, Fast PE, Zangwill KM, et al. Safetyceiae virus shedding
and immunogenicity of trivalent, cold-adapted, lateenuated influenza vaccine
administered to human immunodeficiency virus-inéelcand noninfected
children Pediatr Infect Dis J 2001;20:1124--31.

267. Cha TA, Kao K, Zhao J, et al. Genotypic stabilifycold-adapted
influenza virus vaccine in an efficacy clinicakdriJ Clin Microbiol
2000;38:839--45.

268. Buonagurio DA, O'Neill RE, Shutyak L, et al. Geoetnd phenotypic
stability of cold-adapted influenza viruses inigélent vaccine administered to



children in a day care settingirology 2006;347:296--306.

2609. King JC Jr, Lagos R, Bernstein DI, et al. Safetgt asnmunogenicity of
low and high doses of trivalent live cold-adaptefilienza vaccine administered
intranasally as drops or spray to healthy childdeimfect Dis 1998;177:1394--7.

270. Lee MS, Mahmood K, Adhikary L, et al. Measuringibatly responses
a live attenuated influenza vaccine in childri@adiatr Infect Dis J 2004,23:852--
6.

271. Zangwill KM, Droge J, Mendelman P, et al. Prospegtrandomized,
placebo-controlled evaluation of the safety and imagenicity of three lots of
intranasal trivalent influenza vaccine among yoahidren Pediatr Infect Dis J
2001;20:740--6.

272. Nolan T, Lee MS, Cordova JM, et al. Safety and imogenicity of a
live-attenuated influenza vaccine blended anddidétwo manufacturing
facilities. Vaccine 2003;21:1224--31.

273. Bernstein DI, Yan L, Treanor J, et al. Effect o&ylg vaccinations with
live, attenuated, cold-adapted, trivalent, intrahagluenza vaccines on antibo
responses in childreRediatr Infect Dis J 2003;22:28--34.

274. Belshe RB, Gruber WC, Mendelman PM, et al. Coreslatf immune
protection induced by live, attenuated, cold-adaptévalent, intranasal
influenza virus vaccinel Infect Dis 2000;181:1133--7.

275. Boyce TG, Gruber WC, Coleman-Dockery SD, et al. diat immune
response to trivalent live attenuated intranadalemza vaccine in children
Vaccine 1999;18:82--8.

276. Belshe RB, Mendelman PM, Treanor J, et al. Theadfy of live
attenuated, cold-adapted, trivalent, intranaséli@mizavirus vaccine in children
N Engl J Med 1998;338:1405--12.

277. Belshe RB, Gruber WC, Mendelman PM, et al. Efficatyaccination
with live attenuated, cold-adapted, trivalent,ant@sal influenza virus vaccine
against a variant (A/Sydney) not contained in thecine J Pediatr
2000;136:168--75.

278. Belshe RB, Gruber WC. Prevention of otitis medighiidren with live
attenuated influenza vaccine given intranas&bdiatr Infect Dis J 2000;19:S66-
-71.

279. Vesikari T, Fleming DM, Aristegui JF, et al. Safegfficacy, and
effectiveness of cold-adapted influenza vaccinetent against community-
acquired, culture-confirmed influenza in young dhein attending day care
Pediatrics 2006;118:2298--312.

280. Tam JS, Capeding MR, Lum LC, et al. Efficacy anietyeof a live
attenuated, cold-adapted influenza vaccine, tritadgainst culture-confirmed
influenza in young children in Asi®ediatr Infect Dis J 2007;26:619--28.

281. Gaglani MJ, Piedra PA, Herdelh GB, et al. Direct and total effectiven:
of the intranasal, live-attenuated, trivalent catthpted influenza virus vaccine
against the 2000--2001 influenza A(H1N1) and B epict in healthy children
Arch Pediatr Adolesc Med 2004;158:65--73.

282. Nichol KL, Mendelman PM, Mallon KP, et al. Effectimess of live,
attenuated intranasal influenza virus vaccine githg, working adults: a
randomized controlled trialAMA 1999;282:137--44.



283. Redding G, Walker RE, Hessel C, et al. Safety afetdbility of cold-
adapted influenza virus vaccine in children andegtents with asthm&ediatr
Infect Dis J 2002;21:44--8.

284. Piedra PA, Yan L, Kotloff K, et al. Safety of thiévalent, cold-adapted
influenza vaccine in preschool-aged childreadiatrics 2002;110:662--72.

285. Bergen R, Black S, Shinefield H, et al. Safety @fieadapted live
attenuated influenza vaccine in a large cohorhdficen and adolescentBediat|
Infect Dis J 2004;23:138--44.

286. Belshe RB, Ambrose CSYi T. Safety and efficacyiwé bttenuated
influenza vaccine in children 2--7 years of agaccine 2008;26(Suppl 4):D10--
6.

287. Belshe RB, Edwards KM, Vesikari T, et al. Live attated versus
inactivated influenza vaccine in infants and yochgdren N Engl J Med
2007;356:685--96.

288. Piedra PA, Gagini MJ, Riggs M, et al. Live attenuated influenzaaine.
trivalent, is safe in healthy children 18 monthgltgears, 5 to 9 years, and 10 to
18 years of age in a community-based, nonrandomggeeh-label trial
Pediatrics 2005;116:e397--407.

289. Gaglani MJ, Piedra PA, Riggs M, et al. Safety & ititranasal, trivalent,
live attenuated influenza vaccine (LAIV) in childrevith intermittent wheezing
in an open-label field triaPediatr Infect Dis J 2008;27:444--52.

290. MedImmune, FluMist [Prescribing information]. Gagtisburg, MD:
Medimmune Vaccines, Inc.; 2007.
291. Izurieta HS, Haber P, Wise RP, et al. Adverse essergorted following

live, cold-adapted, intranasal influenza vacci®MA 2005;294:2720--5.

292. Jackson LA, Holmes SJ, Mendelman PM, et al. Safegytrivalent live
attenuated intranasal influenza vaccine, FluMdmiaistered in addition to
parenteral trivalent inactivated influenza vacdimseniors with chronic medical
conditions Vaccine 1999;17:1905--9.

293. Treanor JJ, Kotloff K, Betts RF, et al. Evaluatmfitrivalent, live, cold-
adapted (CAIV-T) and inactivated (TIV) influenzace@es in prevention of
virus infection and illness following challengeanfults with wild-type influenza
A (HIN1), A (H3N2), and B viruse¥accine 1999;18:899--906.

294. Piedra PA, Gaglani MJ, Kozinetz CA, et al. Trivaléve attenuated
intranasal influenza vaccine administered duriregga@03-2004 influenza type
(H3N2) outbreak provided immediate, direct, andrext protection in children
Pediatrics 2007;120:e553--64.

295. Wang Z, Tobler S, Roayaei J, et al. Live attenuatedactivated
influenza vaccines and medical encounters for ragply illnesses among US
military personnelJAMA 2009;301:945--53

296. Fleming DM, Crovari P, Wahn U, et al. Comparisorit# efficacy and
safety of live attenuated cold-adapted influenzzciree, trivalent, with trivalent
inactivated influenza virus vaccine in children amtblescents with asthma
Pediatr Infect Dis J 2006;25:860--9.

297. Ashkenazi S, Vertruyen A, Aristegui J, et al. Sugrerelative efficacy of
live attenuated influenza vaccine compared witletivated influenza vaccine in
young children with recurrent respiratory traceictions Pediatr Infect Dis J



2006;25:870--9.

298. Wilde JA, McMillan JA, Serwint J, et al. Effectivess of influenza
vaccine in health care professionals: a randontizald JAMA 1999;281:908--
13.

299. Elder AG, O'Donnell B, McCruden EA, et al. Inciderand recall of
influenza in a cohort of Glasgow healthcare workkning the 1993--4
epidemic: results of serum testing and questioenBivlJ 1996;313:1241--2.

300. Lester RT, McGeer A, Tomlinson G, et al. Use ofeetiveness of, and
attitudes regarding influenza vaccine among hotefé sfect Control Hosp
Epidemiol 2003;24:839--44.

301. Cunney RJ, Bialachowski A, Thornley D, et al. Artleak of influenza
Ain a neonatal intensive care uritfect Control Hosp Epidemiol 2000;21:449--
54.

302. Salgado CD, Giannetta ET, Hayden FG, et al. Prevgnibsocomial
influenza by improving the vaccine acceptance ed@inicians Infect Control
Hosp Epidemiol 2004;25:923--8.

303. Sato M, Saito R, Tanabe N, et al. Antibody respdasefluenza
vaccination in nursing home residents and healéha@rkers during four
successive seasons in Niigata, Japafiect Control Hosp Epidemiol
2005;26:859--66.

304. Carman WF, Elder AG, Wallace LA, et al. Effectsrdfuenza
vaccination of health-care workers on mortalityetaferly people in long-term
care: a randomised controlled trishncet 2000;355:93--7.

305. Potter J, Stott DJ, Roberts MA, et al. Influenzachnaation of health care
workers in long-term-care hospitals reduces theaity of elderly patients]
Infect Dis 1997;175:1--6.

306. Hayward AC, Harling R, Wetten S, et al. Effectives®f an influenza
vaccine programme for care home staff to preveatihdenorbidity, and health
service use among residents: cluster randomisedotied trial. BMJ
2006;333:1241.

307. Thomas RE, Jefferson TO, Demicheli V, et al. Infize vaccination for
health-care workers who work with elderly peoplénstitutions: a systematic
review. Lancet Infect Dis 2006;6:273--9.

308. Hurwitz ES, Haber M, Chang A, et al. Effectivenemfluenza
vaccination of day care children in reducing infima-related morbidity among
household contactdAMA 2000;284:1677--82.

3009. Esposito S, Marchisio P, Cavagna R, et al. Effectéss of influenza
vaccination of children with recurrent respirattngct infections in reducing
respiratory-related morbidity within the househoMaccine 2003;21:3162--8.

310. Piedra PA, Gaglani MJ, Kozinetz CA, et al. Herd iomity in adults
against influenza-related illnesses with use oftttivalent-live attenuated
influenza vaccine (CAIV-T) in children/accine 2005;23:1540--8.

311. King JC Jr, Stoddard JJ, Gaglani MJ, et al. Effestess of school-based
influenza vaccinatiorN Engl J Med 2006;355:2523--32.

312. Davis MM, King JC Jr, Moag L, et al. Countywide eohbased influenz
immunization: direct and indirect impact on studaimsenteeisnPediatrics
2008;122:e260--5.



313. Monto AS, Davenport FM, Napier JA, et al. Modificat of an outbreak
of influenza in Tecumseh, Michigan by vaccinatidrschoolchildrenJ Infect
Dis 1970;122:16--25.

314. Ghendon YZ, Kaira AN, Elshina GA. The effect of masfluenza
immunization in children on the morbidity of theuaicgcinated elderly
Epidemiol Infect 2006;134:71--8.

315. Kwong JC, Stukel TA, Lim J, et al.. The effect afiversal influenza
immunization on mortality and health care U80S Medicine 2008;5:e211.
316. CDC. Interim within-season estimate of the effesmti@ss of trivalent

inactivated influenza vaccine--Marshfield, Wiscans1007--08 influenza season
MMWR 2008;57:393--8.

317. CDC. Serum cross-reactive antibody response toval mafluenza A
(H1N1) virus after vaccination with seasonal inflea vaccineMMWR
2009;58:521--4.

318. Molinari NA, Ortega-Sanchez IR, Messonnier ML, ktTde annual
impact of seasonal influenza in the US: measuriagase burden and casts
Vaccine 2007;25:5086--96.

319. Riddiough MA, Sisk JE, Bell JC. Influenza vaccioatiJAMA
1983;249:3189--95.
320. Maciosek MV, Solberg LI, Coffield AB, et al. Inflnga vaccination

health impact and cost effectiveness among adgéd 80 to 64 and 65 and
older. Am J Prev Med 2006;31:72--9.

321. Nichol KL. Cost-benefit analysis of a strategy axeinate healthy
working adults against influenzArch Intern Med 2001;161:749--59.
322. Nichol KL, Mallon KP, Mendelman PM. Cost benefitinfluenza

vaccination in healthy, working adults: an econoamalysis based on the results
of a clinical trial of trivalent live attenuatedfimenza virus vacciné/accine
2003;21:2207--17.

323. Meltzer MI, Neuzil KM, Griffin MR, et al. An econoim analysis of
annual influenza vaccination of childréaccine 2005;23:1004--14.
324. Keren R, Zaoutis TE, Saddlemire S, et al. Directliced cost of
influenza-related hospitalizations in childr&ediatrics 2006;118:e1321--7.
325. Prosser LA, Bridges CB, Uyeki TM, et al. Health bgts, risks, and cost-
effectiveness of influenza vaccination of childrEmerg Infect Dis
2006;12:1548--58.

326. Cohen GM, Nettleman MD. Economic impact of influanvaccination in
preschool childrenPediatrics 2000;106:973--6.

327. White T, Lavoie S, Nettleman MD. Potential costiegs attributable to
influenza vaccination of school-aged childrBediatrics 1999;103:e73.

328. Luce BR, Zangwill KM, Palmer CS, et al. Cost-effeehess analysis of
an intranasal influenza vaccine for the preventibmfluenza in healthy
children Pediatrics 2001;108:E24.

329. Dayan GH, Nguyen VH, Debbag R, et al. Cost-effextass of influenza
vaccination in high-risk children in Argentindaccine 2001;19:4204--13.
330. Prosser LA, O'Brien MA, Molinari NA, et al. Non-tftdional settings for

influenza vaccination of adults: costs and costaiffenessPharmacoeconomi
2008:;26:163--78.



331. Coleman MS, Fontanesi J, Meltzer MI, et al. Estingatedical practice
expenses from administering adult influenza vadmna Vaccine 2005;23:915-
-23.

332. US Department of Health and Human Services. Hegléople 2000:
national health promotion and disease preventigectibes---full report, with
commentary. Washington, DC: US Department of Heatith Human Services,
Public Health Service: Washington, DC; 1991

333. US Department of Health and Human Services. Hedtogple 2010,
With understanding and improving health and obyestifor improving health (2
vols.) Washington, DC: US Department of Health Bludnan Services; 2000.

334. CDC. Improving influenza, pneumococcal polysacawrand hepatitis
vaccination coverage among adults aged <65 yediglatisk: a report on
recommendations of the Task Force on CommunitydPriéxe Sevices. MMWE
2005;54(No. RR-5).

335. Ndiaye SM, Hopkins DP, Shefer AM, et al. Intervens to improve
influenza, pneumococcal polysaccharide, and hép&tivaccination coverage
among high-risk adults: a systematic reviéwn J Prev Med 2005;28:248--79.

336. Lu P, Bridges CB, Euler GL, et al. Influenza vaccioatof recommende
adult populations, U.S., 1989--2Q0%ccine 2008;26:1786--93.
337. CDC. Early release of selected estimates baseatanftdom the January--

June 2008 National Health Interview Survey. Hyalles MD: US Department ¢
Health and Human Services, CDC, National CenteHfmalth Statistics; 2008.
338. CDC. Early release of selected estimates baseatanfrdm the January--
September 2008 National Health Interview Surveyatidyille, MD: US
Department of Health and Human Services, CDC, Nati€enter for Health
Statistics; 2009.

339. Zerr DM, Englund JA, Robertson AS, et al. Hospliaked influenza
vaccination of children: an opportunity to prevenbsequent hospitalization
Pediatrics 2008;121:345--8.

340. Bratzler DW, Houck PM, Jiang H, et al. Failure ceinate Medicare
inpatients: a missed opportunirch Intern Med 2002;162:2349--56.
341. Verani JR, Irigoyen M, Chen S, et al. Influenzaciae coverage and

missed opportunities among inner-city children agéd 23 months: 2000--2005
Pediatrics 2007;119:e580--6.

342. Fedson DS, Houck P, Bratzler D. Hospital-basedierfza and
pneumococcal vaccination: Sutton's Law appliedréw@ntion Infect Control
Hosp Epidemiol 2000;21:692--9.

343. Brewer NT, Hallman WK. Subjective and objectivekras predictors of
influenza vaccination during the vaccine shortaigg084--2005 Clin Infect Dis
2006;43:1379--86.

344. CDC. Early release of selected estimates baseatanftdm the January--
September 2007 National Health Interview Surveyattdyille, MD: US
Department of Health and Human Services, CDC, Nati€enter for Health
Statistics; 2008.

345. Hebert PL, Frick KD, Kane RL, et al. The causesagfal and ethnic
differences in influenza vaccination rates amonigey Medicare beneficiaries
Health Serv Res 2005;40:517--37.



346. Winston CA, Wortley PM, Lees KA. Factors associatgtth vaccination
of medicare beneficiaries in five U.S. communitiesults from the racial and
ethnic adult disparities in immunization initiatisarvey, 2003 Am Geriatr So
2006;54:303--10.

347. Fiscella K, Dressler R, Meldrum S, et al. Impacinffuenza vaccination
disparities on elderly mortality in the United &®Prev Med 2007;45:83--7.

348. CDC. Influenza vaccination coverage among childvéh asthma--
United States, 2004--05 influenza seasdMWR 2007;56:193--6.

349. Marshall BC, Henshaw C, Evans DA, et al. Influemaacination
coverage level at a cystic fibrosis centeediatrics 2002;109:E80--0.

350. CDC. Childhood influenza vaccination coverage--eaiStates, 200435

influenza seasoMMWR 2006;55:1062--5.

351. Jackson LA, Neuzil KM, Baggs J, et al. Compliandthwhe
recommendations for 2 doses of trivalent inactidatdluenza vaccine in
children less than 9 years of age receiving infagevaccine for the first time: a
Vaccine Safety Datalink studipediatrics 2006;118:2032--7.

352. CDC. Rapid assessment of influenza vaccinationremgeamong HMO
members---northern California influenza season81202 through 2004--05
MMWR 2005:54:676--8.

353. CDC. Influenza vaccination coverage among childreed 6--23 months-
--United States, 2006--07 influenza seaddMWR 2008:57:1039--43.
354. Nowalk MP, Zimmerman RK, Lin CJ, et al. Parentalspectives on

influenza immunization of children aged 6 to 23 thsnAm J Prev Med
2005;29:210--4.

355. Gnanasekaran SK, Finkelstein JA, Hohman K, etaleftal perspectives
on influenza vaccination among children with asthi”zblic Health Rep
2006;121:181--8.

356. Gaglani M, Riggs M, Kamenicky C, et al. A computed reminder
strategy is effective for annual influenza immuti@a of children with asthma
reactive airway diseasPediatr Infect Dis J 2001;20:1155--60.

357. National Foundation for Infectious Diseases. Gald¢tion: influenza
immunization among health-care workers, 2003. BetagMD: National
Foundation for Infectious Diseases; 2003. Availaile
http://www.nfid.org/pdf/publications/fluhealthcata®8.pdf

358. Poland GA, Tosh P, Jacobson RM. Requiring influarazzination for
health care workers: seven truths we must actgaicine 2005;23:2251--5.
359. CDC. Influenza vaccination of health-care personm&ommendations

the Healthcare Infection Control Practices AdvisGommittee (HICPAC) and
the Advisory Committee on Immunization Practice€(R). MMWR
2006;55(No. RR-2).

360. Walker Frances AJ, Singleton JA, Lu P, et al. lefima vaccination of
healthcare workers in the United States, 1989--2B@2ct Control and Hosp
Epidemiol 2006;27:257--265.

361. Ofstead CL, Tucker SJ, Beebe TJ, et al. Influeramxmation among
registered nurses: information receipt, knowledge decision-making at an
institution with a multifaceted educational progrdnfect Control Hosp
Epidemiol 2008;29:99--106.




362. Yeager DP, Toy EC, Baker B 3rd. Influenza vaccomain pregnancy
Am J Perinatol 1999;16:283--6.

363. Gonik BM, Jones TM, Contreras DM, et al. The ob&ti&n-
gynecologist's role in vaccine-preventable diseasdsmmunizationObstetrics
& Gynecology 2000;96:81--84.

364. CDC. National Influenza Vaccination Week---NovemBé&¢-December
2, 2007 MMWR 2007:56:1216--7.
365. Zimmerman RK, Raymund M, Janosky JE, et al. Sefityitand

specificity of patient self-report of influenza apdeumococcal polysaccharide
vaccinations among elderly outpatients in diverstept care stratd/accine
2003;21:1486--91.

366. MacDonald R, Baken L, Nelson A, et al. Validatidrself-report of
influenza and pneumococcal vaccination statusdart outpatients. Am J Prev
Med 1999;17:173--7.

367. Food and Drug Administration. Influenza virus vaecP009--2010
season. Washington, DC: Food and Drug Administna009. Available at
http://www.fda.gov/cber/flu/flu2009.htm

368. Dagan R, Hall CB. Infienza A virus infection imitating bacterial sepisi
early infancy Pediatr Infect Dis 1984;3:218--21.

369. Anonymous. Prevention of influenza: recommendationinfluenza
immunization of children, 2007--200Bediatrics 2008;121:e1016--31.

370. Talbot TR, Bradley SE, Cosgrove SE, et al. Infliiemaccination of
healthcare workers and vaccine allocation for healte workers during vaccine
shortagesinfect Control Hosp Epidemiol 2005;26:882--90.

371. Polgreen PM, Chen Y, Beekmann S, et al. Elemenitsfloknza
vaccination programs that predict higher vaccinataias: results of an emerg
infections network surveClin Infect Dis 2008;46:14--9.

372. Polgreen PM, Septimus EJ, Parry MF, et al. Relahgnof influenza
vaccination declination statements and influenzzweation rates for healthcare
workers in 22 US hospitalinfect Control Hosp Epidemiol 2008;29:675--7.

373. CDC. Interventions to increase influenza vaccimatbhealth-care
workers---California and Minnesot®MWR 2005:54:196--9.
374. Joint Commission on Accreditation of Healthcare @igations. New

infection control requirement for offering influemzaccination to staff and
licensed independent practitioneds Comm Perspect 2006;26:10--1.

375. Infectious Diseases Society of America. Pandemicsmasonal influenz
principles for U.S. action. Arlington, VA: Infectis Diseases Society of
America; 2007.

376. Stewart AC, Cox M, Rosenbaum S, The epidemiology.&.
immunization law: immunization requirements forfiséand residents of long-
term care facilities under state laws/regulatidiashington, DC: George
Washington University; 2005.

377. Lindley MC, Horlick GA, Shefer AM, et al. Assessiatate immunizatio
requirements for healthcare workers and patiéktsJ Prev Med 2007;32:459--
65.

378. CDC. State immunization laws for healthcare worleerd patients.
Atlanta, GA: US Department of Health and Human ®es; CDC; 2009.



Available at
http://www?2a.cdc.gov/nip/stateVaccApp/StateVaccsllpfault.asp

379. CDC. Guidelines for environmental infection contimhealth-care
facilities. Recommendations of CDC and the Healdafection Control
Practices Advisory Committee (HICPAQIMWR 2003;52(No. RR-10).

380. CDC. Recommended adult immunization schedule-Uriitades, 2009
MMWR 2009;57:Q1--4.

381. Miller IM, Tam TW, Maloney S, et al. Cruise shipggh-risk passengers
and the global spread of new influenza virusgs Infect Dis 2000;31:433--8.

382. Uyeki TM, Zane SB, Bodnar UR, et al. Large sumnnegtinfluenza A
outbreak among tourists in Alaska and the Yukomifoey. Clin Infect Dis
2003;36:1095--102.

383. Mutsch M, Tavernini M, Marx A, et al. Influenza us infection in
travelers to tropical and subtropical countriébn Infect Dis 2005;40:1282--7.
384. Nichol KL, D'Heilly S, Ehlinger E. Colds and infloea-like illnesses in

university students: impact on health, academicvemdk performance, and
health care use€lin Infect Dis 2005;40:1263--70.

385. Awofeso N, Fennell M, Waliuzzaman Z, et al. Inflaaroutbreak in a
correctional facility Aust N Z J Public Health 2001;25:443--6.
386. CDC. Expansion of use of live attenuated influevaecine (FluMis?) to

children aged 2--4 years and other FluMist charfigethe 2007--08 influenza
seasonMMWR 2007;56:1217--9.

387. Nolan T, Bernstein DI, Block SL, et al. Safety aminunogenicity of
concurrent administration of live attenuated infina vaccine with measles-
mumps-rubella and varicella vaccines to infant$dl25 months of age
Pediatrics 2008;121:508--16.

388. Kerzner B, Murray AV, Cheng E, et al. Safety andnamogenicity
profile of the concomitant administration of ZOSTAX and inactivated
influenza vaccine in adults aged 50 and aldekm Geriatr Soc 2007;55:1499--
507.

3809. Gross PA, Russo C, Dran S, et al. Time to eartieak serum antibody
response to influenza vaccine in the eldgdin Diagn Lab Immunol
1997;4:491--2.

390. Brokstad KA, Cox RJ, Olofsson J, et al. Parenteflenza vaccination
induces a rapid systemic and local immune respanidect Dis 1995;171:198--
203.

391. Lawson F, Baker V, Au D, et al. Standing ordersiffiluenza vaccinatio
increased vaccination rates in inpatient settimgspared with community rates
J Gerontol A Biol Sci Med Sci 2000;55:M522--6.

392. Centers for Medicare and Medicaid Services. Medieard Medicaid
programs; conditions of participation: immunizatgtandards for hospitals,
long-term care facilities, and home health agenétesal rule with comment
period Fed Regist 2002;67:61808--14.

393. Centers for Medicare and Medicaid Services. Emexgepdate to the
2007 Medicare Physician Fee Schedule Database (MBF-$Vashington, DC:
US Department of Health and Human Services, Cefderdedicare and
Medicaid Services; 2009. Available at




http://www.cms.hhs.gov/IMLNMattersArticles/downlodsli$/15459.pdft

394. Centers for Medicare and Medicaid Services. 200®-/2nfluenza (flu)
season resources for health care professionalshiddé¢gisn, DC: US Department
of Health and Human Services, Centers for MediaaeMedicaid Services;
2009. Available at
http://www.cms.hhs.gov/IMLNMattersArticles/downlod8E0667.pdf

395. CDC. Use of standing orders programs to increag# adccination rates
MMWR 2000:49(No. RR-1):15--26.
396. RueCover A, Iskander J, Lyn S, et al. Death and serithoess following

influenza vaccination: a multidisciplinary investtgon Pharmacoepidemiol
Drug Saf 2009;18:504--11.

397. Stefanacci RG. Creating artificial barriers to vaations J Am Med Dir
Assoc 2005;6:357--8.
398. CMS. Medicare and Medicaid programs; condition artigipation:

immunization standard for long term care facilitiEmal rule Fed Regist
2005;70:58833--52.

399. Simonsen L, Reichert TA, Viboud C, et al. Impactrdfuenza
vaccination on seasonal mortality in the US eldpdpulation Arch Intern Med
2005;165:265--72.

400. Nichol KL, Nordin J, Mullooly J. Influence of clinal outcome and
outcome period definitions on estimates of absatlitécal and economic
benefits of influenza vaccination in community diveg elderly persons
Vaccine 2006;24:1562--8.

401. Nachamkin I, Shadomy SV, Moran AP, et al. Anti-gaogide antibody
induction by swine (A/NJ/1976/H1N1) and other imfiiza vaccines: insights it
vaccine-associated Guillain-Barre syndrothénfect Dis 2008;198:226--33.

402. Weycker D, Edelsberg J, Halloran ME, et al. Popoitatvide benefits of
routine vaccination of children against influen¥accine 2005;23:1284--93.

403. Longini IM Jr, Halloran ME. Strategy for distribot of influenza vaccir
to high-risk groups and childreAm J Epidemiol 2005;161:303--6.
404. Jordan R, Connock M, Albon E, et al. Universal waation of children

against influenza: are there indirect benefith®dommunity? A systematic
review of the evidence&/accine 2006;24:1047--62.

405. Schwartz B, Hinman A, Abramson J, et al. Univemsfilenza
vaccination in the United States: are we ready®Reyh a meetingJd Infect Dis
2006;194 Suppl 2:5147--54.

406. Abramson JS, Neuzil KM, Tamblyn SE. Annual univémsfiuenza
vaccination: ready or not? Clin Infect Dis 2006 422--5.

407. Glezen WP. Herd protection against influenz&lin Virol 2006;37:237--
43.
408. Helms CM, Guerra FA, Klein JO, et al. Strengthertimg nation's

influenza vaccination system: a National Vaccineiddry Committee
assessmenAm J Prev Med 2005;29:221--6.

4009. Council of State and Territorial Epidemiologiststerim position
statement 07-1D-01: national reporting for inittdtections of novel influenza A
viruses. Atlanta, GA: Council of State and TertidbEpidemiologists; 2007.
Available athttp://www.cste.org/PS/2007ps/ID/07-1D-01.pdf




410. World Health Organization. Update: WHO-confirmeditan cases of
avian influenza A (H5N1) infection, November 2008ay 2008. Wkly
Epidemiol Rec 2008;83:415--20.

411. Kandun IN, Wibisono H, Sedyaningsih ER, et al. Bhiredonesian
clusters of H5N1 virus infection in 2008 Engl J Med 2006;355:2186--94.

412. Oner AF, Bay A, Arslan S, et al. Avian influenzglA5N1) infection in
eastern Turkey in 200&! Engl J Med 2006;355:2179--85.

413. Areechokchai D, Jiraphongsa C, Laosiritaworn Yaletnvestigation of
avian influenza (H5N1) outbreak in humans---Thaila2004 MMWR 2006;55
Suppl 1:3--6.

414. Dinh PN, Long HT, Tien NT, et al. Risk factors fauman infection with
avian influenza A H5N1, Vietham, 200@merg Infect Dis 2006;12:1841--7.

415. Gilsdorf A, Boxall N, Gasimov V, et al. Two clusseof human infection
with influenza A/H5NL1 virus in the Republic of Azeijan, February-March
2006 Euro Surveill 2006;11:122--6.

416. WHO. Update: WHO-confirmed human cases of avialuanza
A(H5N1) infection, 25 November 2003--24 Novembe®@0WKkly Epidemiol
Rec 2007;82:41--8.

417. Kandun IN, Tresnaningsih E, Purba WH, et al. Facassociated with
case fatality of human H5NL1 virus infections indnésia: a case seriésancet
2008;372:744--9.

418. Yu H, Gao Z, Feng Z, et al. Clinical characteristat 26 human cases of
highly pathogenic avian influenza A (H5N1) virusaction in ChinaPLoS ONE
2008;3:2985.

419. Wang H, Feng Z, Shu Y, et al. Probable limited pef-person
transmission of highly pathogenic avian influenz@¥N1) virus in China
Lancet 2008;371:1427--34.

420. Abdel-Ghafar AN, Chotpitayasunondh T, Gao Z, etidate on avian
influenza A (H5N1) virus infection in humany Engl J Med 2008;358:261--73.

421. Monto AS. The threat of an avian influenza pandeii&ngl J Med
2005;352:323--5.
422. Maines TR, Chen LM, Matsuoka Y, et al. Lack of samssion of HSN1

avian-human reassortant influenza viruses in @fenodel Proc Natl Acad Sci
US A 2006;103:12121--6.

423. CDC. Updated interim guidance for laboratory tegf persons with
suspected infection with highly pathogenic aviaifuenza A (H5N1) virus in th
United States. Atlanta, GA: US Department of Healtld Human Services,
CDC; 2009. Available atttp://www.cdc.gov/flu/avian/professional/quidance-
labtesting.htm

424, CDC. Guidance for follow-up of contacts of persarith suspected
infection with highly pathogenic avian influenza(lA5N1) virus in the United
States. Atlanta, GA: US Department of Health andhin Services, CDC; 2009.
Available athttp://www.cdc.gov/flu/avian/professional/guidanfiolowup.htm

425. Nguyen-Van-Tam JS, Nair P, Acheson P, et al. Oatboé low
pathogenicity H7N3 avian influenza in UK, includiagsociated case of human
conjunctivitis Euro Surveill 2006;11:E060504 2.

426. Kurtz J, Manvell RJ, Banks J. Avian influenza viisslated from a




woman with conjunctivitisLancet 1996;348:901--2.

427. Peiris M, Yuen KY, Leung CW, et al. Human infectmtth influenza
HON2. Lancet 1999;354:916--7.
428. CDC. Update: influenza activity---United States avatldwide, 200304

season, and composition of the 2004--05 influeracaine MMWR
2004:53:547--52.

429. Uyeki TM, Chong YH, Katz JM, et al. Lack of evidenfor human-to-
human transmission of avian influenza A (H9N2) ses in Hong Kong, China
1999 Emerg Infect Dis 2002;8:154--9.

430. Yuaniji G. Influenza activity in China: 1998--199%accine 2002;20
Suppl 2:528--35.

431. Editorial Team, Eurosurveillance Editorial Offidgvian influenza
A/(H7N2) outbreak in the United Kingdar&uro Surveill 2007;12:E070531 2.
432. Fouchier RA, Schneeberger PM, Rozendaal FW, é\én influenza A

virus (H7N7) associated with human conjunctivitisla fatal case of acute
respiratory distress syndronferoc Natl Acad Sci U S A 2004;101:1356--61.

433. Koopmans M, Wilbrink B, Conyn M, et al. Transmissiof H7N7 avian
influenza A virus to human beings during a largéboeak in commercial poultry
farms in the Netherlandtancet 2004;363:587--93.

434. Tweed SA, Skowronski DM, David ST, et al. Humanels from avian
influenza H7N3, British Columbid&merg Infect Dis 2004;10:2196--9.

435. Olsen CW. The emergence of novel swine influenmaseis in North
America Virus Res 2002;85:199--210.

436. Ma W, Vincent AL, Gramer MR, et al. Identificatiai H2N3 influenza
A viruses from swine in the United Stat€soc Natl Acad SciU S A
2007;104:20949--54.

437. Myers KP, Olsen CW, Setterquist SF, et al. Are swuorkers in the
United States at increased risk of infection wibzotic influenza virus? Clin
Infect Dis 2006;42:14--20.

438. Dowdle WR, Hattwick MA. Swine influenza virus infigans in humans]
Infect Dis 1977;136 Suppl:S386--9.

439. Myers KP, Olsen CW, Gray GC. Cases of swine infhaein humans: a
review of the literatureClin Infect Dis 2007;44:1084--8.

440. Newman AP, Reisdorf E, Beinemann J, et al. Humae oc& swine
influenza A (H1NZ1) triple reassortant virus infectj WisconsinEmerg Infect
Dis 2008;14:1470--2.

441. Dacso CC, Couch RB, Six HR, et al. Sporadic ocaueef zoonotic
swine influenza virus infectiong Clin Microbiol 1984;20:833--5.

442. Gray GC, McCarthy T, Capuano AW, et al. Swine woskand swine
influenza virus infection€Emerg Infect Dis 2007;13:1871--8.

443. CDC. Update: influenza activity---United States avatldwide, May 20--
September 15, 200MMWR 2007:56:1001--4.

444, Shinde V, Bridges CB, Uyeki TM, et al. Triple-reagant swine
influenza A (H1) in humans in the United State€)%02009 N Engl J Med
2009.

445, Olsen CW, Brammer L, Easterday BC, et al. Serolegidence of H1
swine Influenza virus infection in swine farm remids and employeeEmerg




Infect Dis 2002;8:814--9.

446. CDC. QOutbreak of swine-origin influenza A (H1N1Jjus infection---
Mexico, March--April 2009OMMWR 2009:58:467--70.
447. CDC. Interim guidance for protection of personsoined in U.S. avian

influenza outbreak disease control and eradicatoivities. Atlanta, GA: US
Department of Health and Human Services, CDC; 2806ilable at
http://www.cdc.gov/flu/avian/professional/proteatig.htm

448. Occupational Safety and Health Administration. OSgiAdance update
on protecting employees from avian flu (avian iefiga) viruses. Washington,
DC: US Department of Labor, Occupational Safety Hedlth Administration;
2006. Available at
http://www.osha.gov/OshDoc/data_AvianFlu/avian_fluidance english.pdf

449. Dharan NJ, Gubareva LV, Meyer JJ, et al. Infectwith oseltamivir-
resistant influenza A(H1N1) virus in the United i8&2JAMA 2009;301:1034--
41.

450. Lackenby A, Thompson ClDemocratis J. The poteiiglact of
neuraminidase inhibitor resistant influenairr Opin Infect Dis 2008;21:626--
38.

451. Meijer A, Lackenby A, Hungnes O, et al. Oseltamnésistant influenza
virus A (H1N1), Europe, 2007--08 Seas&merg Infect Dis 2009;15:552--60.

452. World Health Organization. Viruses resistant toltaseaivir (Tamiflu)

identified. Geneva, Switzerland: World Health Ongation; 2009. Available at:
http://www.who.int/csr/disease/swineflu/notes/hlativiral resistance 200907
08/en/index.html

453. CDC. Interim guidance on antiviral recommendatifmrgatients with
novel influenza A (H1N1) virus infection and thelose contacts. Atlanta, GA:
US Department of Health and Human Services, CD092Bvailable at
http://www.cdc.gov/h1nlflu/recommendations.htm

454, Harper SA, Bradley JS, Englund JA, et al. Seasmiflaenza in adults
and children-diagnosis, treatment, chemoprophylad institutional outbreak
management: clinical practice guidelines of thedtibus Diseases Society of
America. Clin Infect Dis 2009;48:1003--32.

BOX 1. Summary of seasonal influenza vaccination temmendations, 2009:
children and adolescents aged 6 months--18 years

All children aged 6 months--18 years should be veted annually.

Children and adolescents at higher risk for infeeenomplications should continue to
a focus of vaccination efforts as providers andypams transition to routinely
vaccinating all children and adolescents, includmgse who:

« are aged 6 months--4 years (59 months);

« have chronic pulmonary (including asthma), cardsoudar (except
hypertensiol renal, hepatic, cognitive, neurologic/neuromieGihematologic:
or metabolic disorders (including diabetes mel)itus

« are immunosuppressed (including immunosuppressiosed] by medications or



by human immunodeficiency virus);

« are receiving long-term aspirin therapy and theeefoight be at risk for
experiencing Reye syndrome after influenza virdisation;

-« are residents of long-term care facilities; and

« will be pregnant during the influenza season.

Note: Children aged <6 months cannot receive influeraxwation. Household and
other close contacts (e.g., daycare providershibdiien aged <6 months, including ol
children and adolescents, should be vaccinated.

BOX 2. Summary of seasonal influenza vaccination tcommendations, 2009: adults

Annual vaccination against influenza is recommeridedny adult who wants to redu
the risk of becoming ill with influenza or of trangting it to others. Vaccination is
recommended for all adults without contraindicasiamthe following groups, because
these persons either are at higher risk for inflaetomplications, or are close contacts
of persons at higher risk:

« persons ageds0 years;

- women who will be pregnant during the influenzassea

« persons who have chronic pulmonary (including ashhrardiovascular (except
hypertension), renal, hepatic, cognitive, neuratbguromuscular, hematologi
or metabolic disorders (including diabetes mel)itus

« persons who have immunosuppression (including inosuppression caused by
medications or by human immunodeficiency virus;

+ residents of nursing homes and other long-term feaibties;

« health-care personnel;

- household contacts and caregivers of children &g§egkbars and adults age80
years, with particular emphasis on vaccinating @ctstof children aged <6
months; and

« household contacts and caregivers of persons wetligal conditions that put
them at higher risk for severe complications fraorfituienza.

* A list of members appears on on page 52 of tihsort.

"ILI is defined as fever (temperature of >100°F [:8T) and a cough and/or a sore throat in the aissen
of a known cause other than influenza.

TUse of the term "healthy" in this recommendatiden®to persons who do not have any of the
underlying medical conditions that confer high risksevere complications (see Contraindicatiorts an
Precautions for Use of LAIV).

8 A precaution is a condition in a recipient that himcrease the risk for a serious adverse reactidhat
might compromise the ability of the vaccine to proelimmunity 179).

FIGURE 1. Peak influenza activity, by month --- Unted States, 1976--77 through
2008--09 influenza seasons
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Alternative Text: The figure shows peak influenza activity for theitedd States by
month for the 1976-77 through 2008-09 influenzasera. The month with the highest
percentage of cases (nearly 50%) was Fey, followed by January with 20% and
March and December, with approximately 15% of afies.

FIGURE 2. Percentage of visits for influenza-likellness (ILI)* reported by U.S.
Outpatient Influenza-like lliness Surveillance Netvork (ILINet), " by surveillance
week--- United States, 2008--2009 and 2006--07 and 20@B influenza seasons
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* |LI is defined as fever (temperature of >iB(>37.8C) and a cough and/or a sore throat in the absence
of a known cause other than influenza.



"The Outpatient Influenza-like lliness Surveillaridetwork (ILINet) consists of approximately 2,400
health-care providers in 50 states reporting agprately 16 million patient visits each year.

$The 2006--07 and 2007--08 seasons did not haveel 8@ therefore the week 53 data point for those
seasons is an average of weeks 52 and 1.

"The national baseline is the mean percentage it Vis ILI during noninfluenza weeks for the preus
three seasons plus two standard deviations. A floaitza week is a week during which <10% of
specimens tested positive for influenza.

Alternative Text: The figure shows the percentage of visits foniafiza-like illness

[ILI) reported by U.S. Outpatient Influenza-likénéss Surveillance Network (ILINet),
by surveillance week - United States, 2006-07, 20@,7and 2008-09 influenza seasons.
Peak activity occurred during surveillance weekisrdugh 13.

The Outpatient Influenza-like lliness Surveillaridetwork (ILINet) consists of
approximately 2,400 health-care providers in 5@staeporting approximately 16
million patient visits each year. ILI is definedfaser (temperature of >100°F [>37.8°
and a cough and/or a sore throat in the absenad&mdwn cause other than influenza.

The figure shows data for three influenza seasomgpared with the national baseline,
which is the mean percentage of visits for ILI dgrnoninfluenza weeks for the
previous three seasons plus two standard devia#oneninfluenza week is a we:
during which <10% of specimens tested positivariiuenza.

FIGURE 3. Percentage of all deaths attributed to paumonia and influenza ---
United States, 122 cities mortality reporting systa,* 2005--2009
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* Each week, the vital statistics offices of 12fead report the total number of death certificatzeived
and the number of those for which pneumonia ouarikza (P&I) was listed as the underlying or
contributing cause of death by age group. The pe¢age of all deaths attributable to P&l are comgare
with a seasonal baseline and epidemic thresholtevadiculated for each week.

" An increase of 1.645 standard deviations abovee¢hsonal baseline deaths is considered the "epidemi
threshold," i.e., the point at which the observeapprtion of deaths attributed to pneumonia oniefiza
was significantly higher than would be expectethat time of the year in the absence of substantial
influenza-related mortality.

$The seasonal baseline of P& deaths is calculaseuya periodic regression model that incorporates
robust regression procedure applied to data fraptbvious 5 years.

Alternative Text: The figure shows the percentage of all deathdated to pneumoni
and influenza (P&I) for 122 cities in the Unitedcatts. Each week, the vital statistics
offices of 122 cities report the total number o&tiecertificates received and the nurr
of those for which P&l was listed as the underlyingontributing cause of death by ¢
group. The percentage of all deaths attributabR&bare compared with a seasonal
baseline and an epidemic threshold value calcufateglach week. An increase of 1.645
standard deviations above the seasonal baselitiesdsaonsidered the "epidemic
threshold," i.e., the point at which the observeapprtion of deaths attributed to
pneumonia or influenza was significantly highenthaould be expected at that tirof
the year in the absence of substantial influenlztae mortality. The seasonal baseline
of P&l deaths is calculated using a periodic regij@smodel that incorporates a robust
regression procedure applied to data from the pusvb years.

TABLE 1. Live, attenuated influenza vaccine (LAIV) compared with
inactivated influenza vaccine (TIV) for seasonal ifluenza, United States
formulations

Factor LAIV TIV

Intranasal Intramuscular

Route of administration L
spray injection

Noninfectious

Type of vaccine Live virus virus (i.e.,

inactivated)

in-glrt]jreenezgv,\&o Three (twg

No. of included virus strains . ' influenza A, one
one influenza .

B) influenza B)

Vaccine virus strains updated Annually Annually



Frequency of administration Annually* Annually*

Persons aged Persons ageeb

Approved age 2--49 yrs mos

Interval between 2 doses recommended
for children age@6 mos -- 8 yrs who are
receiving influenza vaccine for the first
time

4 wks 4 wks

Can be administered to persons with
medical risk factors for influenza-related No Yes
complication$

Can be administered to children with
asthma or children aged 2--4 yrs with No Yes
wheezing in the past yéar

Can be administered to family members
or close contacts of immunosuppressed
persons not requiring a protected
environment

Yes Yes

Can be administered to family members

or close contacts of immunosuppressed

persons requiring a protected No Yes
environment (e.g., hematopoietic stem

cell transplant recipient)

Can be administered to family members
or close contacts of persons at high risk Yes Yes
but not severely immunosuppressed

Can be simultaneously administered with

. Yed Yes**

other vaccines
If not simultaneously administered, can R

- 7 Space 4 wks
be administered within 4 wks of another apart Yes
live vaccine P
If not simultaneously administered, can be
administered within 4 wks of an inactivated Yes Yes

vaccine

* Children aged 6 months--8 years who have newegived influenza vaccine before should receive 2



doses. Those who only receive 1 dose in theiryigar of vaccination should receive 2 doses in the
following year, spaced 4 weeks apart.

" Persons at higher risk for complications of inflaa infection because of underlying medical
conditions should not receive LAIV. Persons at kigtisk for complications of influenza infection
because of underlying medical conditions includeltacand children with chronic disorders of the
pulmonary or cardiovascular systems; adults anidreri with chronic metabolic diseases (including
diabetes mellitus), renal dysfunction, hemoglobatbfes, or immunnosuppression; children and
adolescents receiving long-term aspirin therapyigatfor developing Reye syndrome after wild-type
influenza infection); persons who have any condi@.g., cognitive dysfunction, spinal cord injstie
seizure disorders, or other neuromuscular disoydieas can compromise respiratory function or the
handling of respiratory secretions or that canease the risk for aspiration; pregnant women; and
residents of nursing homes and other chronic-caititfes that house persons with chronic medical
conditions.

8 Clinicians and immunization programs should scrfeempossible reactive airways diseases when
considering use of LAIV for children aged 2--4 y@and should avoid use of this vaccine in children
with asthma or a recent wheezing episode. Healthmaviders should consult the medical record,
when available, to identify children aged 2--4 weaith asthma or recurrent wheezing that might
indicate asthma. In addition, to identify childmeho might be at greater risk for asthma and pogsibl
increased risk for wheezing after receiving LAN&rents or caregivers of children aged 2--4 years
should be asked: "In the past 12 months, has &hheale provider ever told you that your child had
wheezing or asthma?" Children whose parents ogoames answer "yes" to this question and children
who have asthma or who had a wheezing episode ivothd medical record during the preceding 12
months should not receive LAIV.

TLAIV coadministration has been evaluated systeralyi only among children aged 12--15 months
who received measles, mumps, and rubella vaccimaraella vaccine.

** TV coadministration has been evaluated systéradly only among adults who received
pneumococcal polysaccharide or zoster vaccine.

TABLE 2. Approved influenza vaccines for differentage groups --- United
States, 2009--10 season

Mercury
content No
Vaccine Trade Manufacturer | Presentation (mcg Age of Route
name Hg/0.5 |group doses
mL
dose)
0.25mL
prefilled 035
synnge 0 gTr Intramusculat
>36
?é‘?i”rzlé 0 mos 1or2 Intramuscular
TIV* Fluzone Sanofi Pasteur psyringe
0 >36 1or2 Intramuscular
. mos
0.5 mL vial
25 Intramuscular
-6 lor2
50mL -
mos

multidose vial



TIV Fluvirin Novartis Vaccine . 50 m.L 24.5| >4 yrs| 1 or 2| Intramuscular
multidose vial

0.5mL ~18
TIV Fluarix GlaxoSmithKline prefilled <1.0 wrs 1| Intramuscular
syringe y
TIV FluLaval | GlaxoSmithKline . 50 ”?L 25 =18 1| Intramuscular
multidose vial yrs
0.5mL
prefilled 0
TIV Afluria (B:i?)lt_hera ies syringe 5.0 zlrg 1| Intramuscular
P mL multidose 25 y
vial
LAIVT | FluMist* | Medimmune 0.2 mlL o 249 1 or Intranasal
Sprayer yrs 2

* Trivalent inactivated vaccine. A 0.5-mL dose ains 15 mcg each of A/Brisbane/59/2007 (H1N1)-like,
A/Brisbane/10/2007 (H3N2)-like, and B/Brisbane/@g-like antigens.

T Two doses administered at least 1 month apareammended for children aged 6 months--8 yearsawbo
receiving TIV for the first time and those who oméceived 1 dose in their first year of vaccinatitiould receive
2 doses in the following year.

8 For adults and older children, the recommendeddivaccination is the deltoid muscle. The prefersite for
infants and young children is the anterolateraeeaspf the thigh.

T ive attenuated influenza vaccine. A 0.2-mL dosetains 16> *fluorescent focal units of live attenuated
influenza virus reassortants of each of the thiiegns for the 2008--09 influenza season:
A/Brisbane/59/2007(H1N1), A/Brisbane/10/2007 (H3N&)d B/Brisbane/60/2008.

** EluMist is shipped refrigerated and stored ie tlefrigerator at 2°C--8°C (36°F to 46°F) aftelatin the
immunization clinic. The dose is 0.2 mL divided atiyibetween each nostril. FluMist should not benadstered
to persons with asthma. Health-care providers shoomsult the medical record, when available, emtidy
children aged 2--4 years with asthma or recurrdrgaxzing that might indicate asthma. In additiongdemtify
children who might be at greater risk for asthma jpossibly at increased risk for wheezing afteeindng
FluMist, parents or caregivers of children aged 3ears should be asked: "In the past 12 montissateealth-
care provider ever told you that your child had ezieg or asthma?" Children whose parents or cageganswer
"yes" to this question and children who have astbmaho had a wheezing episode noted in the meckcakd
during the preceding 12 months should not receludist.

™ Two doses administered at least 4 weeks apareaoenmended for children aged 2--8 years who amviag
LAIV for the first time, and those who only reced/& dose in their first year of vaccination showddeive 2 doses
in the following yeal

TABLE 3. Influenza vaccination* coverage levels fothe 2005--06, 2006--07, and
2007-08 influenza seasons, by population group National Health Interview
Survey (NHIS),
United States, 2006, 2007, and 2008, and Nationaithunization Survey (NIS),
2006 and 2007

2005--06 season 2006--07 season 2007--08 season

Population | Crude | Influenza | Crude | Influenza | Crude | Influenza



group sample| vaccination | sample| vaccination | sample| vaccination
sizé level size level size level
% | (CI®) % | (Cl) % | (CI)

Persons

with an age

indication

Aged 6--23 (30.9- (30.2--

mos (NI§) 13,546, 32.2 -33.5) 9,710/ 31.8 33.4) NA**

B (22.2- (34.9-- (35.8-
Aged 2--4 yrs 611| 26.4 -31.0) 636| 39.2 43.6) 674| 40.3 -45.0)
Aged 50--64 (29.5- (34.8-- (36.4-
yIs 2,843 31.6 :33.8) 2,787 37.1 39.5) 3,258/ 38.4 -40.4)

(62.6- (63.7-- (64.2-
Aged>65 yrs 2,328 64.5 66.8) 2,260 66.0 68.3) 2,658/ 66.3 68.3)
Persons with
high-risk
conditions'"
Aged 5--17 (17.1- (20.0-- (29.3-
yI's 376| 22.1 -28.2) 283| 28.0 37.1) 262| 36.2 -43.6)
Aged 18--49 (20.2- (21.8-- (27.1-
yIs 937| 234 -26.9) 883| 25.3 29.3) 1,049 30.4 :34.0)
Aged 50--64 (40.2- (43.4-- (44.7-
yI's 878| 44.3 -48.5) 824| 47.8 52.1) 1,001 48.4 52.2)
Aged 18--64 (30.5- (33.0-- (36.2-
VIS 1,815/ 33.4 -36.5) 2,303 35.8 38.8) 2,050/ 38.8 -41.4)
Persons
without high-
risk
conditions
Aged 5--17 (10.9- (15.4-- (19.3-
yrs 2,679 124| 7,y 2570 17.3) Y gv ) 2,925 211 5oy
Aged 18--49 (12.4- (14.2-- (15.7-
yI's 6,275/ 13.4 -14.6) 5.844| 15.3 16.6) 6,467 17.0 118.3)
Aged 50--64 (23.7- (30.3-- (31.7-
yrs 1956/ 26.0 g4y 1956 327 oo 2248 341 oo
pregnagt 126 12.3 (27625 123 147 (283'92'3 113 242 %gé)
Health-care 37.4- 40.2--
workerd? 833 41.8 546'3) 850  44.4| ( 48.7) NA
Household
contacts of
persons at




high risk,

including

children aged

<5 yrs***

Aged 5--17 (13.4- (21.5-- (21.4-
yrs 840, 16.3 119.7) 741| 26.0 31.1) 968, 24.8 -28.6)
Aged 18--49 (12.5- (15.0-- (17.1-
YIS 1621| 14.4 116.5) 1,349| 17.0 10.4) 1,753 195 22.1)

* Answered yes to this question, "During the pastdonths, have you had a flu shot (flu spray)," and
answered the follow-up question "What was the mamith year of your most recent shot (spray).”
Questions were asked during a face-to-face intereenducted any day during March through August
in the respective study year.

"The population sizes by subgroups is available at
http://www.cdc.gov/flu/professionals/vaccinationffiafluenza_vaccine_target populations.pdf

8959 confidence interval.

TNIS uses provider-verified vaccination status tpiave the accuracy of the estimate. The NIS
estimate for the 2007--08 season will be availédlle2009 The NHIS coverage estimates based on
parental report were 39.5% (Cl = 32.8--46.7, n 5)Z8r the 2005--06 season, 48.0% (Cl = 40.2--55.9;
n = 368) for the 2006--07 season, and 49.1% (Cl1.8-456.4) for the 2007--08 season.

** Data not yet available.

™ Adults categorized as being at high risk for inflme-related complications self-reported one or more
of the following: 1) ever being told by a physicidrey had diabetes, emphysema, coronary heart
disease, angina, heart attack, or other heart tonpR) having a diagnosis of cancer during the
previous 12 months (excluding nonmelanoma skin @grar ever being told by a physician they have
lymphoma, leukemia, or blood cancer during the jotey 12 months (post coding for a cancer diagnosis
was not yet completed at the time of this publ@aso this diagnosis was not include in the 2006--0
season data.); 3) being told by a physician the lchronic bronchitis or weak or failing kidneys;4)
reporting an asthma episode or attack during theqaling 12 months. For children aged <18 years,
high-risk conditions included ever having been tojch physician of having diabetes, cystic fibrpsis
sickle cell anemia, congenital heart disease, dtbart disease, or neuromuscular conditions (sszur
cerebral palsy, and muscular dystrophy), or hasimgsthma episode or attack during the preceding 12
months.

§§Aged 18--44 years, pregnant at the time of theesuand without high-risk conditions.

M Adults were classified as health-care workerséfythvere employed in a health-care occupation or|in
a health-care--industry setting, on the basisaridard occupation and industry categories recated i
groups by CDC's National Center for Health Stassti

*** |Interviewed sample child or adult in each hobskl containing at least one of the following: da¢h
aged <5 years, an adult agegb years, or any person aged 5--17 years at légh{see previous
footnote”). To obtain information on household composition &igh-risk status of household
members, the sampled adult, child, and personffites NHIS were merged. Interviewed adults who
were health-care workers or who had high-risk cionl were excluded. Information could not be
assessed regarding high-risk status of other adgétd 18--64 years in the household; thereforéaicer
adults aged 18--64 years who lived with an aduidatB--64 years at high risk were not includedhin {
analysis. Also note that although the recommenddtiochildren aged 2--4 years was not in place
during the 2005--06 season, children aged 2--4syieathese calculations were considered to have an
indication for vaccination to facilitate comparisoncolverage data for subsequent ye
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