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Summary

This report summarizes recommendations of the Healthcare Infection Control Practices Advisory Committee (HICPAC) and
the Advisory Committee on Immunization Practices (ACIP) concerning influenza vaccination of health-care personnel (HCP) in
the United States. These recommendations apply to HCP in acute care hospitals, nursing homes, skilled nursing facilities, physician’s
offices, urgent care centers, and outpatient clinics, and to persons who provide home health care and emergency medical services.
The recommendations are targeted at health-care facility administrators, infection-control professionals, and occupational health
professionals responsible for influenza vaccination programs and influenza infection-control programs in their institutions. HICPAC
and ACIP recommend that all HCP be vaccinated annually against influenza. Facilities that employ HCP are strongly encour-
aged to provide vaccine to their staff by using evidence-based approaches that maximize vaccination rates.

Introduction
Influenza transmission and outbreaks in hospitals (1–8) and

nursing homes (9–13) are well documented. HCP can
acquire influenza from patients or transmit influenza to
patients and other staff. Despite the documented benefits of
HCP influenza vaccination on patient outcomes (14,15) and
HCP absenteeism (16) and on reducing influenza infection
among staff (16,17), vaccination coverage among HCP
remain low (i.e., <50%) (18). Because HCP provide care to
patients at high risk for complications of influenza, HCP
should be considered a high priority for expanding influenza
vaccine use. In addition, older HCP (i.e., aged >65 years) and
those who have underlying chronic medical conditions or who
might be pregnant are at increased risk for influenza-related

complications. Achieving and sustaining high vaccination
coverage among HCP will protect staff and their patients, and
reduce disease burden and health-care costs.

This report summarizes recommendations of the Healthcare
Infection Control Practices Advisory Committee (HICPAC)
and the Advisory Committee on Immunization Practices
(ACIP) concerning influenza vaccination of health-care
personnel (HCP)* in the United States. These recommenda-
tions are targeted at health-care facility administrators, infec-
tion control professionals, and occupational health
professionals responsible for influenza vaccination programs
and influenza infection control programs in their institutions.
HICPAC and ACIP recommend that all HCP be vaccinated
annually against influenza. Facilities that employ HCP are
strongly encouraged to provide vaccine to their staff by using

* In this report, the term HCP refers to all paid and unpaid persons working in
health-care settings who have the potential for exposure to infectious materials,
including body substances, contaminated medical supplies and equipment,
contaminated environmental surfaces, or contaminated air. HCP might include
(but are not limited to) physicians, nurses, nursing assistants, therapists,
technicians, emergency medical service personnel, dental personnel, pharmacists,
laboratory personnel, autopsy personnel, students and trainees, contractual staff
not employed by the health-care facility, and persons (e.g., clerical, dietary,
housekeeping, maintenance, and volunteers) not directly involved in patient
care but potentially exposed to infectious agents that can be transmitted to and
from HCP. The recommendations in this report apply to HCP in acute care
hospitals, nursing homes, skilled nursing facilities, physician’s offices, urgent
care centers, and outpatient clinics, and to persons who provide home health
care and emergency medical services.

The material in this report originated in the National Center for
Infectious Diseases, Rima F. Khabbaz, MD, Director; Division of
Healthcare Quality Promotion, Denise M. Cardo, MD, Director;
Division of Viral and Rickettsial Diseases, Steve Monroe, PhD, Acting
Director; and National Immunization Program, Anne Schuchat, MD,
Director; Epidemiology and Surveillance Division, Alison Mawle,
PhD, Acting Director.
Corresponding preparer: Michele L. Pearson, MD, Division
of Healthcare Quality Promotion, National Center for Infectious
Diseases, 1600 Clifton Road, NE, MS A-31, Atlanta, GA 30333.
Telephone: 404-639-4251; Fax: 404-639-4046; E-mail:
mpearson@cdc.gov.
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evidence-based approaches that maximize vaccination rates.
This report supplements ACIP’s previous statement regard-
ing use of influenza vaccine and antiviral agents (1), which
provides details regarding the epidemiology of influenza trans-
mission in nonhealth-care settings, influenza vaccination of
nonhealth-care personnel, composition of influenza vaccines,
and use of antiviral medications.

Summary Recommendations
The summary recommendations contained in this report

are categorized by using the HICPAC evidence ranking sys-
tem (Table 1). The recommendations were drafted after
review of peer-reviewed scientific articles, and whenever pos-
sible are based on well-designed studies; certain recommen-
dations are based on strong theoretic rationale and expert
opinion. All recommendations have been approved by
HICPAC and ACIP. The committees involved in drafting and
reviewing these recommendations included persons with
expertise in infectious diseases, infection control, pediatrics,
vaccinology, internal medicine, and public health. The rec-
ommendations are as follows:

• Educate HCP regarding the benefits of influenza vacci-
nation and the potential health consequences of influ-
enza illness for themselves and their patients, the
epidemiology and modes of transmission, diagnosis, treat-
ment, and nonvaccine infection control strategies, in
accordance with their level of responsibility in preventing
health-care–associated influenza (category IB).

• Offer influenza vaccine annually to all eligible HCP to
protect staff, patients, and family members and to
decrease HCP absenteeism. Use of either available vac-
cine (inactivated and live, attenuated influenza vaccine
[LAIV]) is recommended for eligible persons. During
periods when inactivated vaccine is in short supply, use of
LAIV is especially encouraged when feasible for eligible
HCP (category IA).

• Provide influenza vaccination to HCP at the work site
and at no cost as one component of employee health pro-

grams. Use strategies that have been demonstrated to
increase influenza vaccine acceptance, including vaccina-
tion clinics, mobile carts, vaccination access during all
work shifts, and modeling and support by institutional
leaders (category IB).

• Obtain a signed declination from HCP who decline
influenza vaccination for reasons other than medical
contraindications (category II).

• Monitor HCP influenza vaccination coverage and decli-
nation at regular intervals during influenza season and
provide feedback of ward-, unit-, and specialty-specific
rates to staff and administration (category IB).

• Use the level of HCP influenza vaccination coverage as one
measure of a patient safety quality program (category II).

Background

Influenza Among HCP
A limited number of prospective and cross-sectional studies

provide estimates of incidence of influenza and influenza-like
illness (ILI) among HCP (17,19,20). In one serosurvey of HCP,
23% of HCP had documented serologic evidence of influenza
infection after a mild influenza season; however, of these, 59%
could not recall having influenza, and 28% could not recall any
respiratory infection, suggesting a high proportion of asymp-
tomatic illness (17). In a randomized trial of influenza vaccine
among HCP, 13% of placebo recipients subsequently had
influenza infection (18). In a cross-sectional survey of house
staff, 37% reported ILI during an 8-month period (September–
April); 9% reported more than one illness. Length of illness
varied (range: 1–10 days; mean: 7 days), as did the number of
days of work missed (range: 0–10 days; mean: 0.7 days) (20).

Efficacy and Effectiveness of Influenza
Vaccines Among Adults

Trivalent inactivated influenza vaccine prevents influenza
illness among approximately 70%–90% of healthy adults aged
<65 years when the vaccine and circulating viruses are anti-

TABLE 1. Healthcare Infection Control Practices Advisory Committee categorization scheme for recommendations*
Category IA Strongly recommended for implementation and strongly supported by well-designed experimental, clinical, or epidemiologic

studies.

Category IB Strongly recommended for implementation and supported by certain experimental, clinical, or epidemiologic studies and a
strong theoretic rationale.

Category IC Required for implementation, as mandated by federal or state regulation or standard.

Category II Suggested for implementation and supported by suggestive clinical or epidemiologic studies or a theoretic rationale.

No recommendation Unresolved issue; practices for which insufficient evidence or no consensus regarding efficacy exist.

* Categorized on the basis of existing scientific data, theoretic rationale, applicability, and economic impact.
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genically similar (17,21–23). The effectiveness of inactivated
influenza vaccine in preventing influenza illness might be lower
when vaccine and circulating viruses are not well matched or
among adults aged >65 years and persons with certain chronic
conditions (e.g., diabetes, human immunodeficiency virus
(HIV), or chronic obstructive pulmonary disease) (24–28).
Vaccination of healthy adults also decreases work absenteeism
and use of health-care resources, including antibiotics, when
the vaccine and circulating viruses are well matched (17,21,
23,29–31). In addition, influenza vaccine prevents secondary
complications and reduces the risk for influenza-related hos-
pitalization and death among adults aged >65 years with and
without high-risk medical conditions (e.g., heart disease and
diabetes) (32–36).

LAIV has demonstrated similar benefits in randomized con-
trolled trials among healthy working adults aged 18–64 years.
In one study, vaccination with LAIV reduced severe febrile
illnesses 19% and upper respiratory tract illnesses 24%; LAIV
use also was associated with fewer days of illness and of work
lost, fewer health-care provider visits, and reduced use of pre-
scription antibiotics and over-the-counter medications (37).
These results were recorded during a season in which the vac-
cine and circulating influenza A (H3N2) strains were not well
matched. In the same study, LAIV vaccination yielded similar
benefits among a subset of healthy adults aged 18–49 years,
and antibiotic use in this age group decreased 41%–51% (37).
In one study, overall efficacy of LAIV and inactivated influ-
enza vaccine in preventing laboratory-documented influenza
was 85% and 71%, respectively (38).

Impact of HCP Vaccination on Influenza
in Health-Care Settings

Vaccination of HCP is an important component of influ-
enza prevention programs in the United States (18). Vaccina-
tion of HCP reduces transmission of influenza in health-care
settings, staff illness and absenteeism, and influenza-related
morbidity and mortality among persons at increased risk for
severe influenza illness (14–17). Use of antiviral drugs used
for chemoprophylaxis or treatment of influenza is an adjunct
to (but not a substitute for) vaccination (18).

Transmission of Influenza
in Health-Care Settings

Influenza outbreaks in hospitals (4,39) and long-term–care
facilities (40) have been associated with low vaccination rates
among HCP. In addition, higher vaccination levels among staff
have been associated with a lower incidence of nosocomial
influenza cases (14,15,39).

In one tertiary care facility in which routine surveillance for
influenza was conducted, the relation between staff vaccina-
tion coverage and annual incidence of nosocomial influenza
was assessed for 12 influenza seasons during 1987–2000. Dur-
ing this period, staff vaccination coverage increased from 4%
during 1987–1988 to 67% during 1999–2000 (p<0.0001),
and the proportion of laboratory-confirmed cases of influ-
enza that occurred among HCP decreased from 42% during
1990–1993 to 9% during 1997–2000 (p<0.0001). The pro-
portion of nosocomial cases among hospitalized patients
decreased 32% to 0 (p<0.0001). After controlling for potential
confounders by using logistic regression, a significant and
inverse relationship was demonstrated between vaccination rates
among HCP and the rate of nosocomial influenza among
patients, suggesting that staff vaccination contributed to the
observed decline in the number of nosocomial influenza cases (39).

Staff Illness and Absenteeism
During an influenza season, HCP might acquire influenza

from infected patients with resulting morbidity and absentee-
ism. The impact of influenza vaccination on staff illness and
absenteeism has been evaluated in two randomized, placebo-
controlled, double-blind trials. In one trial, HCP who received
vaccine had 28% fewer documented lost work days attribut-
able to respiratory infections (1.0 and 1.4, respectively;
p = 0.02) and 28% fewer days on which they felt unable to
work, whether they were on or off duty  (2.5 and 3.5, respec-
tively; p = 0.02). Vaccination did not reduce either the num-
ber of episodes (1.8 and 2.0, respectively) or the total number
of days (13.5 and 14.6, respectively) of respiratory infection
(16). In a second trial conducted in two large teaching hospi-
tals for 3 consecutive years that measured serologically con-
firmed influenza, days of febrile respiratory illness, and days
absent from work, HCP who received influenza vaccine had a
substantially lower incidence of influenza than controls (1.7%
and 13.4%, respectively) with an estimated vaccine efficacy
against serologically defined influenza A and influenza B
infection of 88% and 89%, respectively. HCP who received
influenza vaccine also tended to have fewer total respiratory
illnesses (28.7 and 40.6 per 100 persons, respectively; p = 0.57)
and days of lost work (9.9 and 21.1 per 100 persons, respec-
tively; p = 0.41) than did controls (17).

In a cross-sectional survey, similar reductions in staff illness
episodes and days of illness were reported (20). Overall, com-
pared with unvaccinated coworkers, vaccinated house staff
reported 23% fewer ILIs (42 and 54 per 100 persons, respec-
tively; p = 0.03), 27% fewer days of illness (80 and 115 per
100 persons, respectively; p = 0.02), and a 59% reduction in
illness during vacation time (1.7% and 4.0% of persons,
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respectively; p = 0.08). The two groups had a similar number
of lost work days attributable to ILI (18 and 21 per 100 sub-
jects, respectively; p = 0.69). During influenza season, vacci-
nation was associated with reductions of 30% in ILI (p = 0.05),
43% in the proportion of house staff reporting illnesses asso-
ciated with fever and cough (p = 0.05), and 63% in illnesses
associated with fever and cough (p = 0.03). The inability to
consistently demonstrate statistically significant decreases in
absenteeism among staff who received vaccination is likely
attributable to the finding that HCP tend to work despite
illness (17,41).

Patient Outcomes
HCP who are clinically or subclinically infected can trans-

mit influenza virus to other persons. Decreasing transmission
of influenza from caregivers to persons at high risk might
reduce influenza-related deaths among persons at high risk
for complications from influenza.

Residents of long-term–care facilities are particularly vul-
nerable to influenza and influenza-related complications.
In1999, an estimated 1.6 million persons resided in nursing
homes in the United States (42). During influenza outbreaks
in long-term–care facilities, attack rates among residents have
ranged as high as 25%–60%, with case-fatality rates of 10%–
20% (13,43–45). When vaccine and epidemic strains are well
matched, achieving increased vaccination rates among per-
sons living in closed settings (e.g., nursing homes and other
chronic-care facilities) and among staff can reduce the risk for
outbreaks by inducing herd immunity (32).

Two randomized controlled trials have evaluated the
impact of influenza vaccination of HCP on the outcomes of
residents in nursing homes. In one study, staff vaccination
was associated with a 43% decrease in incidence of ILI (odds
ratio [OR] = 0.6; 95% confidence interval [CI] = 0.3–0.9)
and a 44% decrease in overall mortality among facility resi-
dents, from 17% to 10% (OR = 0.6; 95% CI = 0.4–0.8)
(15). No virologic data were provided in this study. In a sec-
ond study, 20 long-term–care facilities were randomized to
have vaccine routinely offered (intervention facilities) or not
offered (control facilities) to their staff (14). Facilities were
paired by number of beds and patient vaccination policies.
Staff vaccination coverage was higher in intervention facilities
than in control facilities (50.9% and 4.9%, respectively).
Crude mortality rates were 42% lower among residents in
facilities with higher staff vaccination coverage than those in
control facilities (13.6% and 22.4%, respectively; OR = 0.6;
95% CI = 0.4–0.8; p = 0.014). Incidence of laboratory-con-
firmed influenza did not differ between the two groups (5.4%
and 6.7%, respectively), but postmortem samples from pa-

tients in control facilities were more likely to be positive for
influenza by a polymerase chain reaction test than samples
from patients in intervention facilities (six [20%] of 30 and
none of 17, respectively; p = 0.055), suggesting that in this
study population, HCP vaccination reduced influenza-related
mortality in patients despite not reducing the incidence of
non-fatal influenza infection. In neither study was a signifi-
cant association demonstrated between patient vaccination and
mortality. Randomized trials assessing the impact of staff vac-
cination on patient outcomes in acute care facilities have not
been conducted, but low staff vaccination coverage has been
correlated with influenza outbreaks in hospitals (4,39).

Cost-Effectiveness of Influenza Vaccine
Cost-effectiveness studies of adults aged <65 years indicate

that vaccination can reduce both direct medical costs and
indirect costs from work absenteeism (21,23,29,30,46,47),
resulting in 13%–44% fewer health-care provider visits, 18%–
45% fewer lost workdays, 18%–28% fewer days working with
reduced effectiveness, and a 25% decrease in antibiotic use
for ILI (21,29,48,49). Among healthy persons aged 18–64
years, vaccination can save an estimated $60–$4,000 per ill-
ness, depending on the cost of vaccination, the influenza
attack rate, and vaccine effectiveness against ILI (23). In
another economic analysis, vaccination resulted in an average
annual cost savings of $13.66 per person vaccinated (50);
however, other analyses have not demonstrated cost savings
(21). Among studies of healthy young adults, >70% of the
costs prevented were associated with reductions in lost work
productivity.

Vaccination Coverage Levels Among
HCP

During 1989–2003, HCP vaccination coverage levels in the
United States increased substantially, from 10% to 40%; how-
ever, coverage levels have remained relatively constant since
1997 (18). One of the national health objectives for 2010 is
to achieve HCP vaccination coverage levels of 60% (objective
no. 14-29g) (51). Substantially lower vaccination rates have
been reported among HCP who have contact with certain
populations at high risk (12,52–54). In addition, HCP vacci-
nation coverage varies by level and years of training, age, oc-
cupational group, and facility type (20,55,56).

Barriers to HCP Vaccination
Reported barriers to HCP receipt or acceptance of influ-

enza vaccination include fear of vaccine side effects (particu-
larly ILI symptoms) (20,55,57–61), insufficient time or
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inconvenience (20), perceived ineffectiveness of the vaccine
(20,55,58,59), medical contraindication (55), perceived low
likelihood of contracting influenza (55,60,62), reliance on
treatment with homeopathic medications (55,62), avoidance
of medications (57), and fear of needles (57,59). Factors
facilitating vaccine acceptance include a desire for self-
protection (20,58,61), previous receipt of influenza vaccine
(57,58,63–65), a desire to protect patients (61), and perceived
effectiveness of vaccine (20).

Strategies for Improving HCP
Vaccination Rates

Facilities that employ HCP are strongly encouraged to pro-
vide vaccine to staff by using evidence-based approaches that
maximize vaccination rates. Successful HCP vaccination pro-
grams are multifaceted and combine publicity and education
to combat fears and misconceptions about influenza and
influenza vaccines, use of reminder recall systems, efforts to
remove administrative and financial barriers, role modeling,
and monitoring and feedback on vaccination coverage (66).
In contrast, single-component interventions will likely have
minimal effectiveness in achieving desired vaccination cover-
age levels (66,67).

Education and Campaigns
HCP knowledge, perceptions, and attitudes regarding

influenza and influenza vaccination vary (20). Basic knowl-
edge about influenza and influenza vaccination has been asso-
ciated with vaccine receipt (57,68,69), and participation in
structured in-service education or conferences has been
associated with improved vaccination rates (62,65). Educa-
tional programs should emphasize the benefits of HCP
vaccination for staff and patients (70). Organized campaigns
that promote and make vaccine accessible can improve
vaccination rates among HCP (52,71).

Role Models
Vaccination of senior medical staff or opinion leaders has

been associated with higher vaccination acceptance among staff
members under their leadership (55,69,72,73). For example,
medical students who have contact with infectious disease
specialists are more likely to be vaccinated (69).

Improved Access
Removing administrative barriers (e.g., costs) (71) and pro-

viding vaccine in locations and at times easily accessible by
HCP can substantially improve vaccine acceptance

(40,52,55,72,74,75). In one survey, 33% of HCP reported
that they would reject vaccination if they were required to pay
for the vaccine (76).

Making vaccine readily accessible at congregate areas (e.g.,
clinics), during conferences, or by use of mobile carts
(40,52,55,72) has been demonstrated to improve vaccination
coverage rates. Use of mobile carts has been associated with
increased vaccine acceptance during outbreaks and nonoutbreak
situations (75,76) . In a 3-year prospective study in a 630-bed
acute care hospital, a sustained four- to fivefold increase in vac-
cination rates was associated with using mobile carts to deliver
vaccine to staff rather than requiring HCP to visit an employee
health center to receive vaccine. Provision of modest incentives
also has been associated with improved vaccine acceptance
among HCP (77). However, the benefits of vaccine deputies or
peer-vaccinators have not been consistently associated with
improved HCP vaccination (52).

Measurement and Feedback
HCP influenza vaccination coverage should be regularly

measured and reported. Posting of vaccination coverage levels
in different areas of the hospital is a component of successful
vaccination programs (6). Monitoring vaccination coverage
by facility area (e.g., ward or unit) or occupational group al-
lows facilities to identify where vaccination levels are low and
interventions should be targeted. In addition, HICPAC has
recommended that HCP influenza vaccination coverage be
used as a health-care quality measure in those states that man-
date public reporting of health-care–associated infections (78).

The independent contribution of signed declination state-
ments to improving HCP vaccination has not been studied.
However, obtaining declination statements from HCP who
refuse vaccination for reasons other than medical
contraindications can assist facilities in identifying personnel
who might require targeted education or other interventions
to overcome barriers to vaccine acceptance. In addition, col-
lection of such information will allow health-care facilities to
determine what proportion of their staff are reached and
offered vaccine.

Legislation and Regulation
Legislative and regulatory efforts have favorably affected

hepatitis B vaccination rates among HCP (79,80). As of Janu-
ary 2005, a total of 13 states (Alabama, Arkansas, Kentucky,
Maine, Maryland, New Hampshire, New York, Oklahoma,
Oregon, Pennsylvania, Rhode Island, Texas, and Utah) and
the District of Columbia were reported to have enacted regu-
lations regarding influenza vaccination of staff in long-term–
care facilities (67,81). However, because only one state
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(Pennsylvania) has monitored the impact of its laws on nurs-
ing home staff vaccination rates, data are insufficient to assess
the overall impact of these legislative efforts on HCP influ-
enza vaccination coverage (CDC, unpublished data, 2005).

Recommendations for Using
Inactivated Influenza Vaccine

and LAIV Among HCP
All HCP should be vaccinated annually against influenza.

Either inactivated influenza vaccine or LAIV can be used to
reduce the risk for influenza among HCP (Table 2). LAIV is
approved for use only among nonpregnant healthy persons aged
5–49 years. HCP who work with severely immunocompromised
patients who require a protected environment should not
receive LAIV. Inactivated influenza vaccine is approved for all
persons aged >6 months who lack vaccine contraindications,
including those with high-risk conditions (see Recommenda-
tions for Prioritization of Influenza Vaccine During the 2005–06
Influenza Season). Four influenza vaccines have been approved
for use in the United States during the 2005–06 season (Table 3).

Inactivated Influenza Vaccine
Recommendations

Dosage and Route

Because immunity declines during the year after vaccina-
tion, HCP eligible to receive inactivated influenza vaccine
should be administered 1 dose of the current year’s vaccine
each year (82,83). The intramuscular route is recommended
for inactivated influenza vaccine. Adults should be vaccinated
in the deltoid muscle, ideally by using a needle of length
>1 inch because needles of length <1 inch might not pen-
etrate muscle tissue in certain adults (84).

Persons Who Should Not Be Vaccinated with
Inactivated Influenza Vaccine

Inactivated influenza vaccine should not be administered
to persons known to have anaphylactic hypersensitivity to eggs
or to other components of the influenza vaccine without first
consulting a physician (see Side Effects and Adverse Reac-
tions Associated with Vaccination). Prophylactic use of anti-
viral agents is an option for preventing influenza among such
persons. However, persons who have a history of anaphylactic

TABLE 2. Live, attenuated influenza vaccine (LAIV) compared with trivalent inactivated influenza vaccine
Trivalent inactivated

Factor LAIV influenza vaccine

Route of administration Intranasal spray Intramuscular injection

Type of vaccine Live virus Killed virus

No. of included virus strains 3 (2 influenza A, Same as LAIV
1 influenza B)

Vaccine virus strains updated Annually Same as LAIV

Frequency of administration Annually Same as LAIV

Approved age and risk groups* Healthy persons Persons aged >6 mos
aged 5–49 yrs

Can be administered to family members or close contacts of Yes Yes
immunosuppressed persons not requiring a protected environment

Can be administered to family members or close contacts of Inactivated influenza Yes
immunosuppressed persons requiring a protected environment vaccine preferred
(e.g., hematopoietic stemcell transplant recipient)

Can be administered to family members or close contacts of persons Yes Yes
at high risk but not severely immunosuppressed

Can be simultaneously administered with other vaccines Yes† Yes§

If not simultaneously administered, can be administered within 4 weeks Prudent to space Yes
of another live vaccine 4 weeks apart

If not simultaneously administered, can be administered within 4 weeks Yes Yes
of an inactivated vaccine

* Populations at high risk from complications of influenza infection include persons aged >65 years; residents of nursing homes and other chronic-care facilities
that house persons with chronic medical conditions; adults and children with chronic disorders of the pulmonary or cardiovascular systems; adults and children
with chronic metabolic diseases (including diabetes mellitus), renal dysfunction, hemoglobinopathies, or immunnosuppression; children and adolescents
receiving long-term aspirin therapy (at risk for Reye syndrome after wild-type influenza infection); pregnant women; and children aged 6–23 months.

†No data are available regarding effect on safety or efficacy.
§ Inactivated influenza vaccine coadministration has been evaluated systematically only among adults with pneumococcal polysaccharide vaccine.
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hypersensitivity to vaccine components but who are also at
high risk for complications from influenza can benefit from
vaccine after appropriate allergy evaluation and desensitiza-
tion (18). Information regarding vaccine components is
located in package inserts from each manufacturer. Persons
with acute febrile illness typically should not be vaccinated
until their symptoms have abated. However, minor illnesses
with or without fever do not contraindicate use of influenza
vaccine.

LAIV Recommendations
LAIV licensed for use in the United States (FluMist™ manu-

factured by MedImmune, Inc., Gaithersburg, Maryland
[http//www.medimmune.com]) is a live, trivalent, intranasally
administered vaccine that is

• attenuated, producing mild or no signs or symptoms
related to influenza virus infection;

• temperature-sensitive, a property that limits the replica-
tion of the vaccine viruses at 100.4°–102.2° F (38° C–
39° C) and thus restricts LAIV viruses from replicating
efficiently in human lower airways; and

• cold-adapted, replicating efficiently at 77° F (25° C), a tem-
perature that is permissive for replication of LAIV viruses
but restrictive for replication of different wild-type viruses.

The immunogenicity of the approved LAIV has been
assessed in multiple studies (85–91). LAIV virus strains repli-
cate primarily in nasopharyngeal epithelial cells. The protec-
tive mechanisms induced by vaccination with LAIV are not
completely understood but appear to involve both serum and
nasal secretory antibodies. No single laboratory measurement
closely correlates with protective immunity induced by LAIV.

Shedding and Transmission of Vaccine
Viruses

One concern regarding use of LAIV among HCP has been
the potential for transmitting vaccine virus from persons
receiving vaccine to nonimmune patients at high risk. Avail-
able data indicate that children and adults vaccinated with
LAIV can shed vaccine viruses for >2 days after vaccination,
although in lower titers than typically occur with shedding of
wild-type influenza viruses. Shedding should not be equated
with person-to-person transmission of vaccine viruses,
although transmission of shed vaccine viruses from vaccinated
persons to nonvaccinated persons has been documented in
rare instances among children in a day care center (92).

In one study of 20 healthy vaccinated adults aged 18–49
years, the majority of vaccine virus shedding occurred within
the first 3 days after vaccination, although in one vaccinated
person, viral shedding was detected on day 7 after vaccination
(93). No vaccine viruses were shed >10 days after vaccination,
and duration or type of symptoms associated with receipt of
LAIV did not correlate with duration of shedding of vaccine
viruses (93). In another study of 14 healthy adults aged 18–49
years, 50% of vaccinated persons had viral antigen detected
by direct immunofluorescence or rapid antigen tests within
7 days of vaccination; the majority of viral shedding was
detected on day 2 or 3 (94). Person-to-person transmission of
vaccine viruses was not assessed in either of these studies.

One study conducted in a child care center assessed trans-
missibility of vaccine viruses from 98 vaccinated persons to
99 unvaccinated controls aged 8–36 months; 80% of vaccine
recipients shed one or more virus strains (mean duration: 7.6
days). One influenza type B isolate was recovered from a pla-
cebo recipient and confirmed to be vaccine-type virus; the

TABLE 3. Influenza vaccine manufacturers and projected supplies for the 2005–06 influenza season
Contains No. of

thimerosal as projected
Manufacturer Vaccine Formulation preservative Age indication doses*

Sanofi Pasteur, Inc. Fluzone®† Multidose vial Yes >6 mos 60 million§

Single-dose prefilled 0.5-mL syringe or vial No >36 mos
Single-dose prefilled  0.25-mL syringe No 6–35 mos

Chiron Corporation Fluvirin™† Multidose vial Yes >4 yrs 18–26 million
Single-dose prefilled 0.5-mL syringe No¶ >4 yrs

GlaxoSmithKline, Inc. Fluarix™† Single-dose prefilled 0.5-mL syringe No¶ >18 yrs 8 million

MedImmune Vaccines, Inc. FluMist™** Single-dose nasal sprayer No Healthy, nonpregnant 3 million
persons aged 5–49 yrs

* As of August 2005.
† Trivalent inactivated influenza vaccine.
§ Approximately 6–8 million of the 60 million doses were projected to be distributed in single-dose prefilled syringes or vials.
¶ These preparations contain traces of thimerosal from the production process.

** Live, attenuated influenza vaccine.

http://www.medimmune.com
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isolate retained the cold-adapted, temperature-sensitive,
attenuated phenotype and possessed the same genetic sequence
as a virus shed from a vaccine recipient in the same children’s
play group. The placebo recipient from whom the influenza
type B vaccine virus was isolated exhibited symptoms that were
similar to those experienced by vaccine recipients. The esti-
mated probability of acquiring vaccine virus after close contact
with a single LAIV recipient in this child care population was
0.6%–2.4% (92).

Using LAIV for HCP

LAIV may be used for vaccination of healthy, nonpregnant
persons aged 5–49 years, including HCP. When feasible, use
of LAIV for vaccination of eligible HCP is especially encour-
aged during periods of limited supply of inactivated influenza
vaccine because use of LAIV for HCP might increase avail-
ability of inactivated influenza vaccine for persons at high risk.
Use of LAIV also provides an alternative vaccine strategy for
HCP who avoid influenza vaccination because of an aversion
to intramuscular injections.

Persons Who Should Not Receive LAIV

The following populations should not receive LAIV:
• persons aged <5 years or >50 years;†

• persons with asthma, reactive airways disease or other
chronic disorders of the pulmonary or cardiovascular sys-
tems; persons with other underlying medical conditions,
including metabolic diseases such as diabetes, renal dys-
function, and hemoglobinopathies; or persons with known
or suspected immunodeficiency diseases or who are
receiving immunosuppressive therapies;†

• children or adolescents receiving aspirin or other salicy-
lates (because of the association of Reye syndrome with
wild-type influenza infection);†

• persons with a history of Guillain-Barré syndrome (GBS);
• pregnant women;†

• persons who have close contact with severely immuno-
suppressed persons (e.g., patients with hematopoietic stem
cell transplants) during those periods in which the
immunosuppressed person requires care in a protective
environment; or

• persons with a history of hypersensitivity, including ana-
phylaxis, to any of the components of LAIV or to eggs.

LAIV Dosage and Administration

Eligible HCP should receive 1 dose of LAIV. LAIV is
intended only for intranasal administration and should not
be administered by the intramuscular, intradermal, or intra-

venous route. Administration can be accomplished by hold-
ing an individual sprayer in the palm of the hand until thawed,
with subsequent immediate administration. Alternatively,
the vaccine can be thawed in a refrigerator and stored at
35.6° F–46.4° F (2° C–8° C) for <60 hours before use. Vac-
cine should not be refrozen after thawing. LAIV is supplied in
a prefilled single-use sprayer containing 0.5 mL of vaccine.
Approximately 0.25 mL is sprayed into the first nostril while
the recipient is in the upright position. An attached dose-
divider clip is removed from the sprayer to administer the
second half of the dose into the other nostril. If the vaccine
recipient sneezes after administration, the dose should not be
repeated.

LAIV may be administered to persons with minor acute
illnesses (e.g., diarrhea or mild upper respiratory tract infec-
tion, with or without fever). However, if clinical judgment
indicates the presence of nasal congestion that might impede
delivery of vaccine to the nasopharyngeal mucosa, deferral of
administration should be considered until resolution of the
illness.

Whether concurrent administration of LAIV with other
vaccines affects the safety or efficacy of either LAIV or the
simultaneously administered vaccine is unknown. In the
absence of specific data indicating interference, adherence to
ACIP’s general recommendations for vaccination is prudent
(95). Inactivated vaccines do not interfere with the immune
response to other inactivated vaccines or to live vaccines. An
inactivated vaccine can be administered either simultaneously
or at any time before or after LAIV. Whenever possible, two
live vaccines not administered on the same day should be
administered >4 weeks apart.

Recommended Vaccines for HCP
Who Have Close Contact with Severely
Immunosuppressed Persons

Inactivated influenza vaccine is the preferred vaccine for use
among HCP who have close contact with severely immuno-
suppressed persons (e.g., patients with hematopoietic stem cell
transplants) during those periods in which the immunosup-
pressed person requires care in a protective environment. The
rationale for not using LAIV among HCP caring for such
patients is the theoretic risk that a live, attenuated vaccine
virus could be transmitted to the severely immunosuppressed
person. HCP who receive LAIV should refrain from contact
with severely immunosuppressed patients for 7 days after vac-
cine receipt. In addition, visitors who have received LAIV
should refrain from contact with severely immunosuppressed
persons for 7 days after vaccination; however, such persons
need not be excluded from visitation of patients who are not† These persons should receive inactivated influenza vaccine.
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severely immunosuppressed. Either inactivated influenza vac-
cine or LAIV can be used to vaccinate HCP who have close
contact with persons with lesser degrees of immunosuppres-
sion (e.g., persons with diabetes, persons with asthma taking
corticosteroids, or persons infected with human immunode-
ficiency virus) or who are in close contact with all other per-
sons at high risk.

Personnel Who May Administer LAIV

The risk of acquiring vaccine viruses from the environment
is unknown but likely small. Nevertheless, severely immuno-
suppressed persons should not administer LAIV because
introduction of low levels of vaccine virus into the environ-
ment probably cannot be avoided when administering LAIV.
However, other persons with conditions placing them at high
risk for influenza complications (e.g., pregnant women, per-
sons with asthma, and persons aged >50 years) may adminis-
ter LAIV.

LAIV and Use of Influenza Antiviral
Medications

How LAIV coadministration with influenza antiviral medi-
cations affects safety and efficacy has not been studied. How-
ever, because influenza antivirals reduce replication of influenza
viruses, LAIV should not be administered until 48 hours after
cessation of influenza antiviral therapy, and influenza antivi-
ral medications should not be administered for 2 weeks after
receipt of LAIV.

LAIV Storage

LAIV must be stored at -59° F (-15° C) or colder. LAIV may
be stored in frost-free freezers without using a freezer-box. LAIV
can be thawed in a refrigerator and stored at 35.6° F–46.4° F
(2º C–8º C) for <60 hours before use. It should not be refrozen
after thawing. Additional information regarding LAIV storage
is available at http://www.FluMist.com.

Vaccination of Specific HCP Populations

Pregnant Women

Pregnant women are at increased risk for influenza-related
complications (96–103) and hospitalizations (104). There-
fore, all HCP who are pregnant during the influenza season
should be vaccinated against influenza. However, pregnant
women should receive only inactivated influenza vaccine; LAIV
is not recommended for use during pregnancy. Inactivated
influenza vaccine may be administered in any trimester. One
study of influenza vaccination of approximately 2,000 preg-
nant women demonstrated no adverse fetal effects associated
with receipt of inactivated influenza vaccine (105).

Breastfeeding Mothers

Influenza vaccine does not affect the safety of mothers who
are breastfeeding or their infants. Breastfeeding does not
adversely affect the immune response and is not a contraindi-
cation for vaccination.

Persons Infected with HIV

Detailed information on the use of influenza vaccine among
persons infected with HIV has been published previously (18).
Because influenza can result in serious illness and influenza
vaccination can result in the production of protective anti-
body titers, vaccination with inactivated vaccine will benefit
HIV-infected persons, including those that are pregnant.

Timing of Annual Influenza Vaccination
of HCP

Timing of Organized Vaccination Campaigns

Planning for influenza campaigns should begin as early as
February or March (106). The optimal time to vaccinate HCP
is during October–November. Beginning in October each year,
health-care facilities should offer influenza vaccinations to all
full- and part-time staff. Particular emphasis should be placed
on vaccinating HCP who care for persons at high risk. Vacci-
nation programs should educate HCP regarding the benefits
of vaccination and the potential health consequences of influ-
enza illness for themselves and their patients. As part of
employee health programs, all HCP should be provided con-
venient access to free influenza vaccine at the work site (107).

Vaccination in December and Later

To improve vaccine coverage among HCP, influenza vac-
cine should continue to be offered in December and through-
out the influenza season as long as vaccine supplies are
available, even after influenza activity has been documented
in the community. In the United States, seasonal influenza
activity can increase as early as October or November, but
influenza activity has not reached peak levels in the majority
of recent seasons until late December–early March. There-
fore, although the timing of influenza activity can vary by
region, vaccine administered after November is likely to be
beneficial in the majority of influenza seasons. Adults achieve
peak antibody protection against influenza infection 2 weeks
after vaccination (108,109).

http://www.FluMist.com
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Recommendations for Prioritization
of Influenza Vaccination During
the 2005–06 Influenza Season

As a result of influenza vaccine distribution delays or
supply shortages in the United States during recent influenza
seasons (110,111), in September 2005, CDC issued recom-
mendations for prioritizing the use of inactivated vaccine dur-
ing the 2005–06 influenza season to ensure that early vaccine
is available for those at the highest risk for complications from
influenza (112). On the basis of uncertainties in doses and
distribution, CDC recommended that the following groups
receive priority for inactivated influenza vaccine until
October 24, 2005:

• persons aged >65 years with and without comorbid
conditions,

• residents of long-term–care facilities,
• persons aged 2–64 years with comorbid conditions,
• children aged 6–23 months,
• pregnant women,
• HCP who provide direct patient care, and
• household contacts and out-of-home caregivers of chil-

dren aged <6 months (112).
These groups correspond to tiers 1A–1C in the table of

inactivated influenza vaccine priority groups in the event of
vaccination supply disruption that was published previously
(113). After October 24, 2005, all persons were eligible for
vaccination.

Tiered use of prioritization was not recommended for LAIV
administration. LAIV may be administered at any time for
vaccination of nonpregnant healthy persons aged 5–49 years,
including the majority of HCP, other persons in close contact
with persons at high risk for influenza-related complications,
and others desiring protection against influenza (18).

Side Effects and Adverse Reactions
Associated with Vaccination

Inactivated Influenza Vaccine
When educating HCP regarding potential side effects, pro-

viders should emphasize that 1) inactivated influenza vaccine
contains noninfectious killed viruses and cannot cause influ-
enza; and 2) coincidental respiratory disease unrelated to
influenza vaccination can occur after vaccination. The occur-
rence of vaccine-related side effects has had limited to no
impact on rates of absenteeism among HCP (16,17).

Local Reactions
The most frequent side effect of vaccination (affecting 10%–

64% of patients) is soreness at the vaccination site, typically
lasting <2 days (21,114–116). Local reactions typically are
mild and rarely interfere with a person’s ability to conduct
everyday activities. In a controlled trial, only body aches
(25.1%) were reported more frequently after inactivated
influenza vaccine than placebo-injection (20.8%) (117).

Systemic Reactions
Fever, malaise, myalgia, and other systemic symptoms can

occur after vaccination with inactivated vaccine and most
often affect persons (e.g., infants) with no previous exposure to
the influenza virus antigens in the vaccine (118,119). Such reac-
tions typically begin 6–12 hours after vaccination and can persist
for 1–2 days. Recent placebo-controlled trials demonstrate that
among older persons and healthy young adults, administration
of split-virus (i.e., detergent-disrupted virion) influenza vac-
cine is not associated with higher rates of systemic symptoms
(e.g., fever, malaise, myalgia, and headache) compared with pla-
cebo injections (21,114–116). No increase in asthma exacerba-
tions has been documented in association with receipt of influenza
vaccine (117).

Severe Adverse Events
Immediate and presumably allergic reactions (e.g., hives,

angioedema, allergic asthma, and systemic anaphylaxis) rarely
occur after influenza vaccination (120). These reactions prob-
ably result from hypersensitivity to certain vaccine compo-
nents; the majority of reactions probably are caused by residual
egg protein. Although current influenza vaccines contain only
a limited quantity of egg protein, this protein can induce
immediate hypersensitivity reactions among persons who have
severe egg allergy. Persons who have had hives or swelling of
the lips or tongue, or who have experienced acute respiratory
distress or collapse after eating eggs should consult a physi-
cian for appropriate evaluation to help determine if vaccine
should be administered. Persons who have documented
immunoglobulin E (IgE)-mediated hypersensitivity to eggs,
including those who have had occupational asthma or other
allergic responses to egg protein, might also be at increased
risk for allergic reactions to influenza vaccine, and consulta-
tion with a physician should be considered. Protocols have
been published for administering influenza vaccine safely to
persons with egg allergies (121–123).

Hypersensitivity reactions to any vaccine component can
occur. Although exposure to vaccines containing thimerosal can
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lead to induction of hypersensitivity, the majority of patients do
not have reactions to thimerosal when it is administered as a
component of vaccines, even when patch or intradermal tests
for thimerosal allergy indicate hypersensitivity (124,125). When
reported, hypersensitivity to thimerosal typically has consisted
of local, delayed hypersensitivity reactions (124).

GBS
Investigations to date indicate no substantial increase in GBS

associated with influenza vaccines (other than the 1976 swine
influenza vaccine) (126–130). If current influenza vaccines
pose a risk for GBS, the estimated risk is approximately one
additional case per million persons vaccinated, with the total
combined number of GBS cases peaking 2 weeks after vacci-
nation (131). This estimated risk for GBS is substantially less
than the risk for severe influenza, which can be prevented by
vaccination among all age groups, especially persons aged >65
years and those who have medical indications for influenza
vaccination. The potential benefits of influenza vaccination
in preventing serious illness, hospitalization, and death sub-
stantially outweigh the possible risks for experiencing vaccine-
associated GBS. The average case-fatality ratio for GBS is 6%
and increases with age (132,133). No evidence indicates that
the case-fatality ratio for GBS differs among vaccinated per-
sons and those not vaccinated.

Incidence of GBS among the general population is low, but
persons with a history of GBS have a substantially greater like-
lihood of subsequently experiencing GBS than persons with-
out such a history (128,134). Whether influenza vaccination
might increase the risk for recurrence of GBS is unknown; for
this reason, persons who are not at high risk for severe influ-
enza complications and who are known to have experienced
GBS within 6 weeks after a previous influenza vaccination
should not receive vaccine. Chemoprophylaxis using influ-
enza antivirals might be an alternative for such persons.
Although data are limited, for the majority of persons who
have a history of GBS and who are at high risk for severe
complications from influenza, the established benefits of
influenza vaccination justify yearly vaccination. Health-care
professionals should promptly report all clinically significant
adverse events after influenza vaccination to the Vaccine
Adverse Event Reporting System (VAERS), even if evidence
is lacking that the vaccine caused the event.

LAIV
Until additional data are available, persons at high risk for

experiencing complications from influenza infection (e.g.,

immunocompromised patients; patients with asthma, cystic
fibrosis, or chronic obstructive pulmonary disease; or persons
aged >65 years) should not be vaccinated with LAIV. Protec-
tion from influenza among these groups should be accom-
plished by using inactivated influenza vaccine.

Among adults, runny nose or nasal congestion (28%–78%),
headache (16%–44%), and sore throat (15%–27%) have been
reported more often among vaccine recipients than placebo
recipients (37,135,136). In one clinical trial among a subset
of healthy adults aged 18–49 years, signs and symptoms
reported more frequently among LAIV recipients (n = 2,548)
than placebo recipients (n = 1,290) within 7 days after each
dose included cough (13.9% and 10.8%, respectively); runny
nose (44.5% and 27.1%, respectively); sore throat (27.8%
and 17.1%, respectively); chills (8.6% and 6.0%, respectively);
and tiredness or weakness (25.7% and 21.6%, respectively)
(37). Pneumonia, bronchitis, bronchiolitis, or central nervous
system events have not been observed more frequently among
LAIV than among placebo recipients.

Severe Adverse Events

Serious adverse events associated with receipt of LAIV among
healthy adults aged 18–49 years occur at a rate of <1% (137).
However, surveillance should continue for adverse events that
might not have been detected in previous studies. Health-care
professionals should promptly report to VAERS all clinically
significant adverse events after LAIV administration, even if
evidence is lacking that the vaccine caused the event.

Additional Information Regarding
Influenza Infection Control

in Health-Care Settings
Additional information on controlling and preventing

influenza in health-care settings is available in the following
publications:

• CDC. Prevention and control of influenza: recommen-
dations of the Advisory Committee on Immunization
Practices (ACIP). MMWR 2005;54(No. RR-8):1–40.

• Garner JS, Hospital Infection Control Practices Advisory
Committee. Guideline for isolation precautions in hospi-
tals. Infect Control Hosp Epidemiol 1996;17:53–80.

• CDC. Guidelines for preventing health-care–associated
pneumonia, 2003: recommendations of CDC and the
Healthcare Infection Control Practices Advisory Com-
mittee. MMWR 2003;53(No. RR-3):1–36.

• CDC. Respiratory hygiene/cough etiquette in health-care
settings. Atlanta, GA: US Department of Health and
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Human Services, CDC; 2003. Available at http://www.cdc.
gov/flu/professionals/infectioncontrol/resphygiene.htm.

• Bradley SF. The Long-Term–Care Committee of the
Society for Healthcare Epidemiology of America. Preven-
tion of influenza in long-term care facilities. Infect Con-
trol Hosp Epidemiol 1999;20:629–37.

• Sneller V-P, Izurieta H, Bridges C, et al. Prevention and
control of vaccine-preventable diseases in long-term care
facilities. Journal of the American Medical Directors
Association 2000;1(Suppl):S2–37.

• Bridges CB, Kuehnert MJ, Hall CB. Transmission of
influenza: implications for control in healthcare settings.
Clin Infect Dis 2003;37:1094–101.

• CDC. Detection and control of influenza outbreaks in
acute care facilities. Atlanta, GA: US Department of
Health and Human Services, CDC; 2001. Available at
http://www.cdc.gov/ncidod/hip/INFECTFluBook
2001.pdf.

• Talbot TR, Bradley SE, Cosgrove SE, Ruef C, Siegel JD,
Weber DJ. Influenza vaccination of healthcare workers
and vaccine allocation for healthcare workers during
vaccine shortages. Infect Control Hosp Epidemiol 2005;
26:882–90.
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