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I M M U N I S A T I O N

Over the last 60 years a comprehensive
programme of vaccination has

developed1. Although there are some
variations in timing and not all countries
have the same policies for the use of a few
vaccines, there is broad agreement on most
of the core programme amongst
industrialised nations2. The programme is
a balance between immunising early to
gain protection against diseases such as
pertussis, which has its greatest mortality
in young infants3, whilst producing an
adequate immune response4. TABLE 1 sets
out the current UK schedule. 

The change from whole cell to acellular
pertussis and from oral live attenuated to
injected inactivated polio vaccines took
place in the autumn of 2004. Prior to that,
the most recent major change to the
programme was the introduction of the
conjugate meningococcal C vaccine in
1999. As a result, there has been a large
reduction in disease caused by this
organism from 983 cases in 1999 to 98 in
2003. The introduction of Hib vaccine in
1992 had an even greater effect on Hib
disease – in 1998 there were 37 laboratory
reports of Hib disease compared with 867
in 1990. This rose to 269 in 2002, but fell
to 122 in 2004 after a one-off booster was
given to all children under 4 years old. The
need for a routine booster is being
considered.

Adverse reactions
While most people accept the benefits of
vaccination, there is still a lot of confusion
about possible side effects and contra-
indications. Most vaccines may give rise to
mild to moderate local reactions as well as
systemic effects such as pyrexia and
malaise. Rarely (less than 1 in 100,000
doses), a vaccine may cause anaphylaxis.
Some vaccines have more specific side
effects, e.g. mild measles after MMR
vaccine and encephalitis after yellow fever

vaccine. In every instance the benefits of
the vaccine outweigh any potential adverse
reactions. Unfortunately scares about
vaccine safety can develop quickly and that
surrounding MMR is the most recent
example in the UK.

Contraindications
With increasing experience and research,
the number of contraindications has
declined considerably. In the UK all
vaccines are contraindicated where the
recipient has had an anaphylactic reaction
to a previous dose of vaccine or one of its
constituents. Vaccination should be
postponed if the recipient has an acute
illness, especially with a fever, or is
pregnant (TABLE 2).

Live vaccines (e.g. BCG and MMR) may
also be contraindicated where the recipient
has an abnormality of the immune system.
This will depend on the type of vaccine
and the nature of the abnormality and
there are exceptions, e.g. MMR may be
given to people who are HIV positive, but
asymptomatic5.

Measles, mumps and rubella
(MMR) vaccine
Although the combined MMR vaccine is
not given until the first birthday, parents
may ask neonatal practitioners for advice
about this vaccine as well as the others,
particularly since over the last seven years
there has been a lot of publicity around the
vaccine, much of it adverse and misleading.

The controversy centres on whether
the vaccine might cause autism or
inflammatory bowel disease (IBD). In
1998 a paper was published suggesting that
autism might be caused by bowel disease in
young children6. One of the authors
suggested MMR vaccine might be the
cause of the bowel disease in some
children. This caused a fall in the uptake of
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the vaccine of over 10%7. Since then, a
large number of studies have shown no
evidence of such a link and uptake rates are
beginning to recover8. One of the most
recent studies was a large case control
study looking at children diagnosed with
autism in a number of UK General
Practices. The researchers found that
autism was no commoner in children
receiving MMR vaccine than in those not
receiving the vaccine9. Honda and
colleagues found that the ascertained
incidence of autism in Japan continued to
rise in spite of the withdrawal of the
combined MMR vaccine10. There is no
evidence to support the use of the single
measles, mumps or rubella vaccines and
they are not licensed for use in UK.

Neonatal vaccination
In the UK, no vaccines are recommended
for all neonates, however hepatitis B and
BCG vaccines may be indicated for some.
Influenza and pneumococcal vaccines may
be indicated for some infants who have
had a stormy neonatal course or who have
chronic conditions.

Hepatitis B
In Europe the commonest source of
infection with hepatitis B virus in children
is by vertical transmission, i.e. from the
mother at or around the time of birth.
Babies infected in this way are highly likely
to become carriers and, while this is
unlikely to cause problems in childhood,
about 25% will have potentially fatal liver
disease as adults.

Selective screening of pregnant women

frequently failed to pick-up those women
carrying the virus11. From April 2000, all
pregnant women should have been offered
the opportunity to be tested for hepatitis B
infection12. If a woman is found to be a
carrier, a course of four doses of vaccine (at
birth, 1 month, 2 months and 12 months)
would be recommended for her baby.

The vaccine is produced from a
genetically modified yeast and the

contraindications to a killed vaccine apply;
it can be given at the same time, or at any
interval from, any other vaccine being
given. Depending on the results of the
mother’s tests for e antigen and e antibody
some neonates should also be given
hepatitis B immunoglobulin The only
circumstance in which immunoglobulin
should not be given is where e antibody is
present in the mother. Blood should be
taken at a year or more old, to check that
the child has not become infected.

If children receive the full course of
vaccine, there is only a very small failure
rate (5-10%). A much more common
reason for babies failing to become
protected is that they do not receive the full
course of vaccine. Many of the affected
pregnant women are among hard to reach
groups such as refugees, asylum seekers
and the homeless and they may not speak
English. They often move frequently in the
first year after giving birth and difficulty in
accessing routine services may result in
them not being followed up. It is very
important that there is a system in place to
ensure that this does not happen. Where
hepatitis B is relatively common, the
appointment of a health visitor or midwife
with special responsibility for the
programme has ensured that there is a
high uptake of the vaccine13. No booster

TABLE 1  UK childhood immunisation programme.

Age Vaccine(s)

Soon after birth Hepatitis B and BCG to those at risk*

4 weeks Hepatitis B for those at risk*

8 weeks Diphtheria/tetanus/acellular pertussis/inactivated polio/Hib
vaccine (DTaP/IPV/Hib) and meningococcal C (Men C)

8 weeks Hepatitis B for those at risk*

12 weeks DTaP/IPV/Hib and Men C

16 weeks DTaP/IPV/Hib and Men C

12 months Measles/mumps/rubella (MMR)

12 months Hepatitis B for those at risk*

3.5 years DTaP/IPV
2nd dose of MMR if not given earlier

School leavers Low dose diptheria/tetanus/IPV (dT/IPV)

* See text

TABLE 2  Possible contraindications to vaccination.

Joint Committee on
Possible contraindication Vaccination and Immunisation Guidance

19961 20041

Pregnancy + +

Acute infection with fever + +
and/or systemic upset

Previous severe local or ++ -
systemic reaction

Anaphylactic reaction to a ++ ++
previous dose of the vaccine
or a constituent

Static neurological disorder - -

Evolving neurological disorder Consider Consider
postponement postponement

Personal or family history - -
of convulsions

Immunosuppression ± ±

Prematurity - -

Key: ++ absolute contraindication
+ contraindication, unless risk of infection high
- not a contraindication
± may be a contraindication for some live vaccines, depending on the nature of the

immunosuppression5
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doses of vaccine are needed.
Apart from ensuring that the baby is

immunised it is also important that the
mother is followed up and all her sexual
partners and children are tested for
infection. Those uninfected should be
immunised, whereas those infected should
be referred to a specialist as in some cases
treatment may be appropriate.

Bacille Calmette-Guérin (BCG)
vaccine for tuberculosis
The incidence of TB had been declining in
England and Wales for at least 100 years.
However, in the late 1980s, reports of TB in
England and Wales (plus other European
countries and the USA) began to rise. This
rise has now slowed, but it continues,
particularly in urban areas such as London.
A recent report emphasises the increase in
children with TB in London14. In 2002, the

incidence of TB was highest in Black
Africans (280/100,000) with people
originating from the Indian subcontinent
having a rate of 127/100,000 and the white
population of 4/100,000. Recent studies
have shown that TB continues to be
strongly associated with poverty, and some
of the current increase in incidence has
been attributed to the expansion in the
homeless population15.

As part of a NICE guideline on
tuberculosis16 the efficacy of BCG vaccine
given to neonates was reviewed. There was
a wide variation in results, but protection
against pulmonary disease in the UK was
of the order of 74% and higher against
disseminated disease. 

Until September 2005, BCG vaccination
was routinely offered to all children at 12-
13 years of age and to neonates at high risk
of TB (e.g. those born to parents from
countries with a high prevalence of TB;

those likely to stay
in Africa, Asia,
Central or South
America for more
than one month;
and those with a
close, recent family
history of TB). The
universal schools’
programme has
now ceased and
more emphasis is
being put on the
neonatal
programme and
children at higher
risk17. It is
recommended that,
in areas where the
incidence of TB is
greater than, or
equal to, 40 cases
per 100,000

population, all neonates should be offered
the vaccine. Children over 12 months old,
should have a Mantoux test before
receiving the vaccine.

The vaccine is given intradermally – a
difficult procedure that should only be
carried out by those who have been
appropriately trained and who perform
reasonable numbers so as to maintain their
skills. The vaccination may be given before
the baby leaves hospital or up to several
weeks after discharge. In the latter case it is
important that the baby is followed up to
ensure vaccination is given. It is a common
experience that uptake is low18 and as with
the neonatal hepatitis B programme, it
may be appropriate for one person, a
health visitor or midwife, to take respon-
sibility for delivering the programme.

Influenza and pneumococcal
vaccines
Unlike in the USA, currently, neither of
these vaccines is given routinely to children
in the UK. They are indicated for high risk
groups, including those with chronic
respiratory, heart, liver or renal disease,
diabetes and immunosuppression. In
addition, pneumococcal vaccine is
indicated in those with splenic dysfunction,
chronic liver disease, individuals with
cochlear implants and potential or actual
CSF leaks, or children under five years old
who have previously had invasive
pneumococcal disease1. Pneumococcal
vaccine is given from two months and
inflenza vaccine from six months of age.

Prematurity
It has been observed that some premature
babies have low levels of antibodies prior
to immunisation and so it is very
important that immunisations are not
delayed19. The date of immunisation
should be calculated from the child’s actual
date of birth, not from the expected date of
delivery. Therefore some babies will be
immunised while they are still in special
care or neonatal units. Following
immunisation, most premature babies will
become immune to the diphtheria, tetanus,
pertussis and polio components of
vaccines4. However there is some evidence
that they do not always mount an adequate
response to the conjugate vaccines – Hib,
meningococcal C and pneumococcal
conjugate.

Hib antibodies following the vaccination
of premature infants are lower than those
in term infants and more preterm infants

TABLE 3  Hepatitis B schedule for high risk infants.

Age Maternal serology

Maternal e antibody Maternal e antibody
positive or unknown negative

Birth Hepatitis B vaccine Hepatitis B vaccine and
Hepatitis B immunoglobulin

4 weeks Hepatitis B vaccine Hepatitis B vaccine

8 weeks Hepatitis B vaccine Hepatitis B vaccine

1 year* Hepatitis B vaccine Hepatitis B vaccine

* Serology can be checked at this visit or two-three months later

FIGURE 1  A moment of pain may prevent a lifetime of suffering. 
Photo: Copyright: WHO/P.Virot.



I M M U N I S A T I O N

V O L U M E  1  I S S U E  5   2 0 0 5 147infant

fail to develop protective levels of
antibody20. The initial responses to
meningococcal C vaccine are not
significantly different from those in term
infants20, but there is some evidence that
they wane more quickly21. Similarly the
initial response to a heptavalent
pneumococcal conjugate vaccine was
adequate, but waned. The evidence with
respect to hepatitis B vaccine is conflicting.
A large study22 suggested that preterm
babies gained as much protection as term
babies, but there were few very small
babies included in the study. Another study
found that antibody levels were much
lower in some premature babies leaving
them unprotected23. In view of these
findings, it has been suggested that, for
babies born at 28 weeks’ gestation or
earlier, blood samples should be tested
after completing their immunisations to
check that they do have adequate
protection against meningococcal C, Hib,
pneumococcal and hepatitis B vaccines. On
the other hand, if boosters for the
conjugate vaccines become routine, this
may not be necessary.

On the whole premature babies do not
have an increase in adverse reactions to
vaccines, in fact, they tend to have fewer
reactions4. The exception to this
generalisation is where premature infants
have a history of apnoea, bradycardia or
desaturations24. Some of these infants may
have an increase in apnoea, bradycardia
and/or desaturations in the 48 hours after
the first injection of DTaP/IPVHib vaccine.

This was found to be commoner in infants
still having episodes of instability than in
those where they had ceased. Most of these
episodes were mild, but a few required
brief intervention. This evidence is
therefore not a reason to withhold
immunisation, but for re-introduction, or
continuation, of cardiorespiratory
monitoring in high risk infants.

Steroid treatment for chronic
lung disease
Some premature babies may be treated
with corticosteroids for chronic lung
disease. Although immunosuppression is
not a contraindication to any of the UK
primary course of vaccines as none are live
vaccines, steroids may reduce the
immunological response to some vaccines,
rendering them less effective. Reduced
immunogenecity to Hib, has been
reported, in such babies25. However a
fourth dose 6 weeks after the completion
of the course, provided no benefit26. The
same group of researchers, found that
responses to a primary course of DTP were
adequate27.

Prophylaxis of respiratory syncytial
virus (RSV) infection
RSV infection is an important cause of
readmission in premature babies and such
infection may result in long term
morbidity28. It is unlikely that a vaccine will
become available in the next five years29.
However a monoclonal antibody

preparation has been shown to provide
protection in high risk infants30. In the UK
it is recommended that its use should be
reserved for babies under 2 years of age
with severe chronic lung disease, on home
oxygen during the RSV season31.

Conclusion
There are many safe and effective vaccines
available for children. Some additional
vaccines are given to selected neonates.
However special attention is required to
ensure that those who would benefit from
these vaccines receive them. Often
vaccination is omitted, or delayed, from the
care of sick infants, yet it is they who need
it most. Midwives have an important role
to play and are well placed to ensure that
the obstacles to delivering some of these
vaccines are overcome. Parents should be
provided with the Department of Health
Immunisation leaflets. Where a parent
requires more information, factsheets can
be downloaded from the Department of
Health website32. If parents still require
more information, they can be referred to
the appropriate paediatrician. Any
immunisations given should be notified to
the GP and Health Visitor, and recorded in
the Personal Child Health Record.
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