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As the second wave of the global pandemic of 2009
H1N1 influenza (‘swine flu’) continues to escalate
during the coming months, countries throughout
the world are anticipating a surge of patients with
serious, often life-threatening influenza-related
complications being admitted to hospitals, many
requiring intensive care and advanced technologi-
cal cardiac and respiratory support. In countries in
the northern hemisphere, the simultaneous arrival
of the usual epidemics of seasonal influenza
(‘winter flu’) will further exacerbate the impact
of influenza on vulnerable populations. There is
good quality evidence which shows that pregnant
women are among those who may be at a
significantly increased risk of severe illness and
complications from influenza. If (or when) the
numbers of pregnant women requiring hospitalisa-
tion rise during the coming weeks and months,
midwifery and obstetric services will be tested and
stressed as never before.

In Member States of the European Union (EU) and
in many other countries throughout the world,
national and local influenza preparedness plans are
being incrementally deployed. Midwives and all
other health-care providers need to ensure that
they remain competent in responding appropriately
to these strategies and keep up to date with the
rapidly changing dynamics of the first global
pandemic of the 21st Century.

Influenza viruses

Influenza viruses have endangered human and
animal health for centuries, and recurrent patterns
of annual seasonal influenza epidemics and less
frequent influenza pandemics are familiar. Due to
their sudden emergence and their capacity for rapid
transnational spread, influenza pandemics are
among the most frightening and potentially cata-
clysmic threats to global public health which exist.

Two types of orthomyxoviruses cause human
influenza: influenza A and B viruses. The external
surface glycoproteins of these viruses are the
antigens that provoke an immune response, which
results in infected people producing specific anti-
bodies against the infecting strain of virus. There
are two types of external glycoproteins: haemag-
glutinin and neuraminidase. These are subject to a
continuous process of ‘antigenic drift’ in which
their structural characteristics slowly change,
thereby escaping immune detection and destruc-
tion when they next infect a previously exposed
person. This is the reason why the trivalent
seasonal influenza vaccine is adjusted each year
to ensure the immunogenic components of the
vaccine accurately reflect the newly ‘drifted’ viral
strains currently in circulation.

In addition to the gradual changes in the
glycoproteins of both viruses as a result of antigenic
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drift, type A viruses (but not type B viruses) are
able to undergo an abrupt and massive alteration in
the structural characteristics of their surface
glycoproteins. This ‘antigenic shift’ can result in
the sudden evolution of a new (novel) strain which
spreads rapidly and widely as populations will not
have acquired immunity to it as a result of previous
exposure or vaccination.

Type A viruses are further classified into subtypes
according to the variations in these glycoproteins.
Sixteen different haemagglutinin subtypes
(H1–H16) and nine different neuraminidase sub-
types (N1–N9) have been identified (Tortora et al.,
2007). Only H1, H2, H3, N1 and N2 influenza A viral
subtypes are known to infect humans or cause
serious outbreaks (Collier and Oxford, 2006).

Strains of both influenza A and B viruses are
involved in causing epidemics of seasonal influenza,
but only influenza A virus is capable of causing global
pandemics (Nguyen-Van-Tam and Sellwood, 2007).

20th Century pandemics

During the last century, there were three well
documented influenza pandemics which occurred in
1918–19 (Spanish flu), 1957–58 (Asian flu) and
1968–69 (Hong Kong flu). The infamous Spanish flu
pandemic, caused by a strain of A/H1N1, was the
most terrible of them all, scorching its way around
the world within months, infecting half the world’s
population and killing between 50 and 100 million
people (Johnson and Mueller, 2002). Later that
century, an estimated two million people died
during the Asian (A/H2N2) and Hong Kong (A/H3N2)
influenza pandemics (Potter, 2001). Mortality rates,
principally from pneumonia, were higher in preg-
nant women with influenza than in non-pregnant
populations during the first two of these pandemics
(Harris, 1919; Freeman and Barno, 1959).

Pandemic (H1N1) 2009 influenza

In April 2009, the Centers for Disease Control and
Prevention (CDC) in the USA reported two cases of
human influenza caused by a new strain of influenza
A (H1N1) virus in children in different counties in
southern California (CDC, 2009a). Within weeks,
further cases were then increasingly found through-
out the USA and Mexico (CDC, 2009b), and rapid
transnational spread occurred massively to all
continents (CDC, 2009c) by June 2009 when the
World Health Organization declared a global influ-
enza pandemic (WHO, 2009). The viral cause of

pandemic (H1N1) 2009 influenza was identified as a
novel swine-origin strain of influenza A virus that
had never been seen before. This new virus
consisted of a mixture (reassortment) of genetic
elements from different but familiar swine, bird
and human influenza viruses (Garten et al., 2009),
and became known as the ‘swine flu virus’. In
England, this strain is now referred to as ‘pandemic
(H1N1) 2009 influenza virus’.

Transmission

Droplet and contact transmission are the principal
means by which all influenza viruses spread from
person to person. Droplet transmission easily occurs
when an infected person generates and sprays
uninfected persons with large respiratory droplets
when talking, coughing or sneezing. However,
susceptible (i.e. non-infected) persons can only
become infected by close personal contact as these
droplets are too large to become buoyant and can
only travel short distances (not more than 1 m)
through the air.

Transmission can also occur from contact with
hands that have been contaminated, for example
shaking hands with an infected person who has used
their hands to cover their mouth and nose during
coughing, or touching surfaces contaminated by
infectious respiratory droplets. Influenza viruses
can survive for 24 hours on stainless steel counters,
table tops and washing up bowls (Weber and
Stilianakis, 2008) and, incidentally, on banknotes
for several days (Thomas et al., 2008). Infection
can occur when contaminated hands carry the virus
to the nose or mouth where the virus can come into
contact with and infect respiratory cells.

Although aerosol-generating procedures, such as
intubation, cardiopulmonary resuscitation and
bronchoscopy, can increase the risk of viral
transmission by producing small particle aerosols,
there is no reliable evidence that these are
significantly involved in influenza virus transmission
in any other circumstances (Brankston et al., 2007;
Lemieux et al., 2007). However, some caution is
needed here as other experts advise that small
particle aerosols may play a more significant role in
the transmission of influenza viruses than pre-
viously thought (Atkinson and Wein, 2008).

Clinical consequences in pregnant women

Experience to date indicates that like the majority
of the population, most pregnant women with
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pandemic (H1N1) 2009 influenza will only have mild
symptoms similar to seasonal influenza and will
recover within a week or so. However, data from
past influenza pandemics (Harris, 1919; Freeman
and Barno, 1959) and more recent epidemics of
seasonal influenza (Neuzil et al., 1998; Dodds et
al., 2007) indicate that pregnant women with
influenza are at an increased risk of serious
influenza-related respiratory illnesses and death.
This enhanced vulnerability is thought to be
associated with the multiple physiologic changes
that occur during pregnancy, including alterations
in the cardiovascular, respiratory and immune
systems (Jamieson et al., 2006). Pre-existing co-
morbidities, such as diabetes, pulmonary disease
(including asthma), heart disease, renal disease
and obesity, will further increase the risk of serious
complications in pregnant women with influenza.

Within weeks of the advent of the US (H1N1) 2009
influenza pandemic during April and May, reports
were received of pregnant women with pandemic
(H1N1) 2009 influenza virus infection with severe
complications (CDC, 2009d). A cross-sectional
descriptive study of 34 pregnant women with
confirmed or probable pandemic (H1N1) 2009
influenza in the USA concluded that they seemed
to be at a greater risk of influenza-associated
complications (Jamieson et al., 2009) than non-
pregnant women with influenza. They had an
increased rate of hospitalisation and six died
following the development of pneumonia and
subsequent acute respiratory distress syndrome
requiring mechanical ventilation.

As countries progress through the second wave of
the pandemic, more precise risk data will emerge
in relation to pregnancy and the associated
enhanced likelihood of increased influenza-related
morbidity and mortality, especially during the
second and third trimesters of pregnancy. In the
meantime, preparedness strategies assume that
adequate prevention and treatment resources need
to be in place to offer the necessary protection to
this vulnerable population.

Primary and secondary prevention

An effective strategy to minimise the risk to
pregnant women of pandemic (H1N1) 2009 influenza
include several elements: ordinary infection pre-
vention and hygiene measures, post-exposure anti-
viral chemoprophylaxis, immunisation and early
treatment. Midwives and other health-care provi-
ders need to ensure that all pregnant women they
have contact with are counselled about the early

signs and symptoms of influenza, and advised to seek
urgent medical assessment if they develop a fever or
any other suggestive indications of influenza.

Infection prevention and hygiene measures

Pregnant women and other members of the general
public can take basic infection prevention and
control measures to minimise the risk of infection
during pandemics, both to themselves and to
others. These include the following (Cabinet Office
and the Department of Health, 2007):

� Staying at home when ill.
� Covering the nose and mouth with a tissue when

coughing or sneezing.
� Disposing of dirty tissues promptly and carefully

(i.e. bagging and binning them).
� Washing hands frequently with soap and warm

water, or using alcoholic hand disinfectants to
reduce the spread of the virus from the hands to
the face, or to other people particularly after
blowing the nose or disposing of tissues.
� Cleaning frequently touched hard surfaces (e.g.

kitchen worktops, light switches, door handles)
regularly using normal cleaning products.
� Avoiding crowded gatherings where possible,

especially in enclosed spaces.
� If suffering with influenza symptoms, wearing a

disposable face mask to protect others should it
become absolutely essential to go out (e.g. to go
to the hospital).
� Making sure that children follow this advice.
� The general wearing of face masks in public places

by those who do not have influenza symptoms is
not recommended.

Post-exposure antiviral chemoprophylaxis

In certain circumstances, pregnant women, espe-
cially those with co-morbid conditions or who are
morbidly obese, may be offered antiviral chemo-
prophylaxis if they have been in contact with
someone with symptomatic influenza (Department
of Health, 2009; CDC, 2009e). This decision will be
taken on a case-by-case basis by their doctor and, if
appropriate, a 10-day course of prophylaxis with
either oseltamivir (Tamiflus) or zanamivir (Relen-
zas) will be prescribed.

Immunisation

In addition to routine vaccination against seasonal
influenza, all pregnant women should be immu-
nised with the pandemic (H1N1) 2009 influenza
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vaccine. This is the most effective measure avail-
able to prevent influenza, and every effort needs to
be used to persuade pregnant women to be
vaccinated. Preventing maternal infection also
provides secondary protection to the infant and
the transfer of vaccination-related maternal anti-
bodies by breast feeding further reduces the risk of
influenza to the infant.

Influenza vaccines are among the safest vaccines
in the world. Billions of doses of seasonal influenza
immunisations have been given over many years
and serious side-effects, including Guillain-Barré
syndrome, are rare. It is anticipated that the
pandemic (H1N1) 2009 influenza vaccine will have
a similar safety profile as seasonal vaccines (CDC,
2009f, 2009g).

A live attenuated influenza nasal spray vaccine
(FluMists) is used in some countries (e.g. the USA)
but is not approved for use in pregnant women.
Pandemrixs is the brand name of the principal
vaccine used in the UK produced by GlaxoSmithK-
line, and Celvapans is the brand name of the
vaccine produced by Baxter Healthcare Ltd—both
of these are inactivated vaccines and safe for use in
pregnancy.

Early treatment

Pregnant women who develop a fever should
urgently see their general practitioner or family
doctor for assessment. Early antiviral treatment
with either oseltamivir or zanamivir is important.
Current data suggest that neither of these drugs are
human teratogens but because of more data about
its safety in pregnancy, the use of oseltamivir may
be preferred over zanamivir during pregnancy
(Tanaka et al., 2009). Fever should be treated with
paracetamol (acetaminophen). Urgent hospitalisa-
tion is often necessary for managing complications,
including influenza-associated viral or bacterial

pneumonia. Many hospitalised pregnant women
will require intensive care for respiratory failure,
and some of these will need advanced cardio
pulmonary support with extracorporeal membrane
oxygenation; a scarce technological resource in
most countries.

Further resources

A wealth of authoritative guidance is available in
each country from government health agencies and
the World Health Organization. In the UK, current
guidance has been produced by the Department of
Health and the Royal College of Obstetricians and
Gynaecologists (2009), and the CDC also produce
constantly updated information for midwives and
other health-care practitioners (Box 1).

Conclusion

Every midwife needs to be a clinical expert in the
support and management of pregnant women who
are at risk of or affected by pandemic (H1N1) 2009
influenza. Although it is not possible at the
beginning of the second pandemic wave to ascer-
tain with any degree of precision how lethal this
particular pandemic will be, planning and prepara-
tion must proceed on the basis of the ‘worst case’
assumptions. Pandemics are transformational, they
change us and our clients, and the world is
different after they have come and gone.
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Box 1 Online resources

� Royal College of Obstetricians and Gynaecologists (UK)-Questions and Answers: Managing Pregnant
Women with Suspected Swine Flu—Advice for Healthcare Professionals. http://www.rcog.org.uk/
files/rcog-corp/Influenza%20QA%20-%20final_1.pdf
� Department of Health (England) and the Royal College of Obstetricians and Gynaecologists (UK) -

Pandemic H1N1 Influenza: Clinical Management Guidelines for Pregnancy (October 30, 2009).
http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/@ps/@sta/@perf/
documents/digitalasset/dh_107768.pdf
� Centers for Disease Control and Prevention (USA). H1N1 Flu (Swine Flu): Resources for Obstetric

Health Care Providers. http://www.cdc.gov/h1n1flu/clinician_pregnant.htm.
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