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Prevention of Influenza

Carol E. Hayes, CNM, MN, MPH
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NTRODUCTION

ccording the Centers for Disease Control and Preven-
ion (CDC), 5% to 20% of the population acquires
nfluenza each year in the United States.1 Most recover in
 to 2 weeks. However, viral influenza infection is
ssociated with increased morbidity and mortality in the
oung, the elderly, persons with chronic medical condi-
ions, and pregnant women. Complications include bac-
erial infections of the inflamed mucous membranes
sinuses, ears, and bronchi) and pneumonia. More than
00,000 people are hospitalized annually from influenza
omplications, and about 36,000 people die from influ-
nza every year.2 The majority of persons suffering
evere complications are over 65 years of age.2

Pregnant women who acquire influenza have a three-
o four-fold higher risk for developing complications
han their non-pregnant counterparts.3 Pregnant women
re hospitalized more often than non-pregnant women
ho contract influenza.4,5 One study suggested a signif-

cant increase in overall complications of pregnancy
elated to influenza in pregnancy, although no single
omplication increased significantly.6 Although the virus
tself has not been recovered from newborns of infected
others, increased fetal risk is related primarily to the

ever and maternal and fetal inflammatory response that
ccurs during the course of the illness.6–8  Fetal and
ewborn conditions that have been associated with ma-
ernal influenza include congenital malformations, al-
ered brain development, miscarriage, and stillbirth.6,8

ecent epidemiologic studies have found an association
etween in utero exposure to influenza and an increased
isk of developing Parkinson’s disease and schizophrenia
ater in life.8 These epidemiologic data cannot demon-
trate causation, but should prompt clinicians to prioritize
he prevention of influenza in pregnant women. Preven-
ion of acquisition of the influenza virus is achieved in
wo ways: hygiene and vaccination.

RANSMISSION OF INFLUENZA

he virus that causes influenza is transmitted through
erosols, large droplets, or direct contact with secretions.
t can be acquired from being in any public place
requented by persons incubating or symptomatically
nfected with the virus.9 The drier the air, the longer the
iral particles live. This contributes to the virus being
ore prevalent in winter months when the air is colder
d
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nd drier, nasal passageways are drier, and the air in
eated buildings is dry as well. The contagious period
asts from 1 to 2 days before and to up to 5 days after
ymptoms begin. Children appear to incubate the virus
or longer periods than adults. Viral particles can live on
on-porous surfaces, such as doorknobs and telephones,
or up to 24 hours, and on paper surfaces, such as tissues,
loth, or paper, for up to 15 minutes.10 Strict hand
ashing during cold and influenza season is a very

ffective strategy to prevent of the spread of the virus.

NFLUENZA VACCINE: TIMING AND EFFICACY

he most effective way to prevent acquisition of influ-
nza is vaccination. Persons for whom annual vaccina-
ion is recommended include children 6 to 59 months of
ge; women who will be pregnant during the influenza
eason; persons over 50 years of age; those 18 to 49 years
ld with conditions such as pulmonary, cardiovascular,
etabolic, and immunodeficiency conditions; and all

ealth care workers (to prevent spreading influenza to
atients).2 The best time for vaccinating individuals is
efore the influenza season begins. The influenza season
sually lasts from November through May, generally
eaking in January; vaccination is best offered in Octo-
er and November. After the vaccine is administered, it
akes approximately 2 weeks for full immunity to de-
elop.
Vaccine efficacy depends on the age and immunocom-

etence of the person receiving the vaccine. The very
oung and the elderly are less protected. Because of their
nability to mount a complete immune response after
nly one vaccine administration, the CDC recommends
hat children 6 months to 8 years receive two doses of the
accine.2 If vaccine availability becomes limited, certain
ndividuals have priority for the available vaccine. Those
ost at risk for complications are the young, the elderly,

ersons with chronic medical conditions, and pregnant
omen. Current recommendations from the American
ollege of Obstetricians and Gynecologists are that all
regnant women be vaccinated.11

The vaccine developed each year targets the strains of
he influenza virus that the CDC determines will be most
revalent. Therefore, it is not effective against every
train of the influenza virus, which means some persons
ay develop influenza even if vaccinated. As noted

bove, it takes about 2 weeks for the immune system to
rocess the vaccine before full immunity is developed. If
omeone comes in contact with the influenza virus
mmediately before or after being vaccinated, they will

evelop influenza despite having been vaccinated. This
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ontributes to persons assuming that the vaccine caused
heir influenza.2

YPES OF INFLUENZA VACCINES

here are two types of vaccines available. One is
nactivated vaccine (with killed virus) given via injec-
ion; it is known as the trivalent inactivated influenza
accine (TIV). The other is a live attenuated influenza
accine (LAIV) FluMist (Medimmune, Gaithersburg,
D), which is a nasal spray containing live weakened

iral particles. The LAIV was recently approved by the
S Food and Drug Administration (FDA) for use in
ealthy children as young as ages 2 to 5 years old (24–59
os old) without a history of recurrent wheezing, as well

s for healthy persons 5 to 49 years of age who are not
regnant.12 This recent change lowers the age of safety
or the live vaccine in healthy individuals from 5 to 2
ears. The LAIV administered via intranasal spray pro-
uces a stronger immune response in young persons, but
ith mixed results in adults.2 The disadvantage of the
AIV is the potential to transmit live influenza viral
articles to others.13 Persons with serious or chronic
ealth conditions, immune system problems, pregnant
omen, or women planning pregnancy should not be
iven the LAIV. Instead, they should be vaccinated with
he injectable influenza vaccine.2 Pregnant women do not
eed to avoid contact with persons recently vaccinated
ith LAIV, according to the CDC; however, those who
ave received LAIV should avoid contact with immuno-
ompromised individuals.2

Breastfeeding does not adversely affect the immune
esponse and is not a contraindication for vaccination.
he CDC recommends the inactivated influenza vaccine
s safe for mothers who are breastfeeding and their
nfants. However, the CDC notes that “because excretion
f LAIV in human milk is unknown and because of the
ossibility of shedding vaccine virus given the close
roximity of a nursing mother and her infant, caution
hould be exercised if LAIV is administered to nursing
others.”1

ACCINATION IN PREGNANCY

here are few data on actual influenza vaccination rates
n pregnant women. A population-based survey com-
leted in 2005 estimates that only 15% of pregnant
omen receive the influenza vaccine during pregnancy.2

ispensing and administering vaccines historically has
ot been a service offered by women’s health care
roviders, despite the fact that the majority of pregnant

arol E. Hayes, CNM, MN, MPH, received her master’s in nursing and her
aster’s in public health at Emory University. She is a Clinical assistant

rofessor at Byrdine F. Lewis School of Nursing at Georgia State
L
niversity and represents the American College of Nurse-Midwives on the
on-profit board of the Immunization Action Coalition.

ournal of Midwifery & Women’s Health • www.jmwh.org
omen are accepting of being vaccinated during preg-
ancy.14–16 Studies have demonstrated the inactivated
nfluenza vaccine to be safe in pregnancy, with no
ncreased risk of maternal complications or adverse fetal
utcomes.16,17 There is also benefit to the newborn of a
oman who was vaccinated during pregnancy; the im-
unoglobulin G formed by the mother crosses the

lacenta.18,19 These newborns have higher antibodies to
he influenza virus, thus protecting them during the first
ear of life.20

HE THIMEROSAL CONTROVERSY

himerosal is a mercury preservative used since the
930s in multi-dose vaccines to prevent bacterial con-
amination. Its use has come under increased scrutiny in
ecent years because of a concern about potential adverse
ffects of mercury. Recent studies have found no rela-
ionship between thimerosal and developmental delays in
hildren.21–24 However, thimerosal has been removed or
educed in all vaccines recommended for children under
ge 6 years. Trace amounts of thimerosal are established
s 1 mcg or less of mercury per dose. The US Environ-
ental Protection Agency recommends that mercury

onsumption be limited to 2.05 mcg per day or 14.35
cg per week.25 The FDA considers the influenza

accine with or without thimerosal safe for pregnant
omen.26 The official FDA guidelines read as follows:

Because pregnant women are at increased risk for
nfluenza-related complications and because a substantial
afety margin has been incorporated into the health
uidance values for organic mercury exposure, the ben-
fits of thimerosal-reduced influenza vaccine or thimer-
sal preservative containing–influenza vaccine outweigh
he theoretical risk, if any, of thimerosal.”26 The multi-
ose vials of trivalent inactivated vaccine contain trace
mounts of thimerosal. Thimerosal-free influenza vac-
ine is available this year from two manufacturers: a
ingle dose trivalent inactivated vaccine, Fluzone (Sanofi
asteur, Lyon, France), and the LAIV Flumist.2

DMINISTRATION AND ADVERSE REACTIONS

he injectable vaccine is administered to adults in the
eltoid muscle, using a needle at least 1-inch long to
nsure penetrating the muscle. Most vaccinated persons
xperience mild local reactions and some experience
ystemic reactions after the vaccine is administered.
ocal reactions are typically limited to soreness at the
ite of injection, lasting a day or two. Systemic reactions
ccur more often in previously unvaccinated individuals
nd include fever, malaise, myalgia, and headache. Im-
ediate allergic reactions rarely occur and presumably

re related to vaccine components including egg protein.
ersons with a history of anaphylaxis related to eggs
hould not receive the injectable inactivated vaccine. The

AIV delivered via nasal spray has side effects in adults
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hat include runny nose, headache, sore throat, and
ough. Children may have those side effects, as well as
heezing, vomiting, myalgia, and fever.2 Health care
rofessionals providing influenza vaccines should follow
DC guidelines and report “all clinically significant
dverse events after influenza vaccination, even if the
ealth care professional is not certain that the vaccine
aused the event” to the Vaccine Adverse Event Report-
ng System.2

ONCLUSION

or those midwives interested in offering the vaccine
o clients, the vaccine can be ordered from a number of
ommercial suppliers. The CDC produces a publica-
ion entitled Vaccine Management: Recommendations
or Storage and Handling of Selected Biologicals with
etails for the provider.27 The non-profit Immuniza-
ion Action Coalition also offers material to assist
roviders in ordering, storing, and administering the
accine. They also publish Vaccinate Women, an
nnual publication for health professionals providing
ervices to women.28 Additional resources are listed in
ppendix A.
Regardless of whether clinicians choose to offer the

nfluenza vaccine, all women’s health care providers
hould educate their clients, especially pregnant women,
n the importance of preventing influenza through both
and hygiene and vaccination.
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Appendix A. Resources for Clinicians Providing Influenza Vaccination

Source Description

nfluenza Information
Centers for Disease Control and Prevention (CDC) Provides information for professionals and the general public.
www.cdc.gov/flu/

Centers for Disease Control and Prevention (CDC) Provides information about influenza and the vaccine.
www.cdc.gov/flu/keyfacts.htm

Immunization Action Coalition A private non-profit that provides vaccine resources to health professionals
and the general public.www.immunize.org/vw/

ources of Influenza Vaccine
Flu Vaccine Business Practices Initiative A voluntary group of flu vaccine distributors who work with the CDC to list

all sources of the influenza vaccine.www.flusupplynews.com/resources.cfm

Health Industry Distributors Association A medical products distributor working with CDC to list all sources of the
influenza vaccine.www.hida.org/document.asp?document_id�10082

anagement of Vaccination Services
CDC Vaccine Management: Recommendations for Storage and

Handling of Selected Biologicals 2007
A document that gives detailed information about storing and handling

vaccines.
www.cdc.gov/vaccines/pubs/downloads/bk_vac_mgt.pdf

eporting Adverse Events
US Health and Human Services Vaccine Adverse Event Reporting
System (VAERS)
http://vaers.hhs.gov/

Health care professionals can use this site to report an adverse event to a
vaccine. VAERS is a cooperative program between the CDC and the US
Food and Drug Administration. It is a post-marketing safety surveillance
program, collecting information about adverse events (possible side
effects) that occur after the administration of US-licensed vaccines.
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