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Introduction
Vital signs, Vital issues has three objectives:
■ to assist early recognition of meningitis and septicaemia;
■ to inform about meningitis vaccines and the diseases they prevent;
■ to help practitioners reassure parents about vaccine safety.
It was developed in response to requests from community
practitioners for help in recognising meningitis and septicaemia, and
help with talking to parents about vaccination. Practitioners said that
they were regularly faced with misplaced anxiety and suspicion about
vaccines, and need information to deal with this. The booklet
addresses these concerns.
Scope
This booklet deals with severe bacterial infections that are
important causes of meningitis and
septicaemia. It does not attempt
to deal with viral meningitis, which
is generally a less serious disease.
Before MMR vaccine was
introduced, mumps was the main
cause of viral meningitis. MMR
vaccine is outside the scope of this
booklet, although some of the
topics in the Q & A section
(pages 22-29) often arise in
relation to MMR. For
comprehensive coverage of
MMR vaccination and the
issues surrounding it, go to
www.immunisation.nhs.uk/
Vaccines/MMR.
Increasingly, parents need reassurance about vaccine safety, and
Vital signs, Vital issues aims to help you deal with their concerns.
Please use this booklet to discuss the facts with parents.
1

Early recognition of meningitis and septicaemia

■
■
■
■

■

■
■

■

1

Temperature
Heart rate
Respiratory rate
Capillary refill time: press for 5 seconds
on the nail of the big toe or finger, the
forehead or the sternum until it blanches,
and count the seconds it takes for colour
to return.
➧ >2 seconds on forehead or sternum is
abnormal, and
➧ ≥4 seconds on peripheries, especially
if heart rate/resps increased, suggests
shock.
Conscious level AVPU – Assess the best
response patient can make:
Alert? Remember, even an alert child
may be very ill with septicaemia.
Responds to Voice? Should be seen by
doctor urgently
Responds to Pain? Medical emergency
Unresponsive? Medical emergency
Check all over for rash
Blood pressure: check this if other signs
outside normal (in children, only if
paediatric cuff available)
Oxygen saturation (where pulse
oximeter available)

NORMAL VALUES OF VITAL SIGNS
Age (years)

Heart rate/
min

Respiratory
rate/min

Systolic
Blood
Pressure

<1

110-160

30-40

70-90

1-2

100-150

25-35

80-95

2-5

95-140

25-30

80-100

5-12

80-120

20-25

90-110

12+

60-100

15-20

100-120

Oxygen Saturation: normal value is >95% in air.
Watch out for red or brown pin-prick marks,
purple blotches, bruises or blood blisters.

Scanty petechial rash of septicaemia

*Courtesy Dr A Riordan

Observations

Non-blanching rash – typical of septicaemia
If a non-blanching rash is pressed firmly with a
glass tumbler, the marks will not fade. You will
be able to see the marks through the glass.

Classic petechial/purpuric rash*

The Tumbler Test
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From Advanced Paediatric Life Support manual

Meningitis and septicaemia can kill in hours and take hundreds of lives in the UK each year.
Meningococcal disease is a leading infectious cause of death in children, and fatality rates are even
higher for other, less common types of bacterial meningitis. The two main clinical presentations,
septicaemia and meningitis, can occur on their own but often appear together.
Septicaemia without signs of meningitis is more life-threatening.
Early recognition depends on knowing what to look for:

Rash is the most common classic feature of
meningococcal disease, but it may not appear
early: in a recent study2, 60% of children with
the disease had a rash when seen in primary
care. Rash may be scanty or absent in pure
meningitis, and is rarely seen in other types of
septicaemia. A rapidly evolving rash indicates
very severe disease.

Findings
A recent study2 found that the first symptoms
reported by parents of children with meningococcal
disease were common to many self-limiting viral
illnesses. In children under five, fever was
noticed first. In older children and adolescents,
headache was noticed first. Vomiting and
nausea were also reported. This period of nonspecific symptoms lasted up to 4 hours in
children but as long as 8 hours in adolescents,
followed by the more specific and severe
symptoms of meningitis and septicaemia.

SEPTICAEMIA
Septicaemia causes shock which can lead to
multi-organ failure.
Look for
■ Limb or joint pain – may be severe. Isolated

■
■
■
■
■
■

Red Flag Symptoms
In all age groups, signs of septicaemia and
circulatory shut-down were next to develop.
These include limb pain, pale or mottled skin,
and cold extremities. Younger children became
drowsy and had rapid or laboured breathing and
sometimes diarrhoea, older children became
thirsty. The Red Flag symptoms appeared 5 or
more hours earlier than the classic symptoms of
rash, neck stiffness and photophobia. Rash was
the first classic symptom to appear. Neck
stiffness and photophobia were not reliable signs
in babies and young children.

limb pain is a well established symptom of
septicaemia2
Pallor, mottled skin
Cold hands and feet
Tachycardia
Tachypnoea
Rigors
Conscious level
➧ early in shock, children often alert & able
to speak

Child lucid despite advanced septicaemia

➧ as shock advances, babies – limp &
floppy, older children & adults – unable
to stand
Late signs
■ Impaired consciousness – more likely to be
late in children
■ Hypotension
■ Cyanosis

Up to 30% of cases start with a blanching macular rash.

MENINGITIS
Meningitis causes raised intracranial pressure,
which can lead to coning (brain stem herniation)
and brain death.
Look for
■ Neck stiffness, headache, photophobia in

Early, blanching maculopapular rash with scanty petechiae*

■

The rash can be more difficult to see on dark skin, but may
be visible in paler areas, especially the soles of the feet,
palms of the hands, abdomen, conjunctivae or palate.

■
■
■

■

older children & adults
➧ Neck stiffness, photophobia uncommon in
young children – their absence should not be
reassuring
All children – poorly responsive, staring,
difficult to wake. Parents may report poor eye
contact
Babies – irritable with a high pitched cry,
particularly when handled
Babies – stiff body, jerky movements,
abnormal tone
Teenagers & adults may be combative,
confused or aggressive – you may suspect
drug or alcohol use
Seizures

Late signs
■ Raised Intracranial Pressure:

Purpuric rash on dark skin

➧ Raised BP, slow pulse rate
➧ Impaired consciousness
➧ Dilated, unequal, or poorly reacting pupils
■ In babies, tense/bulging fontanelle
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Action
Suspected meningitis or septicaemia, with or without a rash
■ In surgery or health centre: call doctor. Patient should be transferred to hospital

by quickest means of transport, usually emergency ambulance. In suspected
meningococcal disease, especially with a rash, antibiotics should be given whilst
arranging the transfer of the patient to hospital1,3. Urgent transfer to hospital is the
key priority.
■ In the patient’s home, summon urgent medical help, usually emergency

ambulance, and stay with patient until help arrives.
Ambulance control and hospital staff need to know that meningitis/septicaemia is
suspected, whether the patient has a non-blanching rash, and whether there are
serious signs such as rapidly evolving rash, shock or impaired conscious level.
Patients with meningococcal septicaemia are likely to become very ill within the first
24 hours of symptoms starting, leaving a very narrow window of opportunity to
obtain life-saving treatment. A patient seen early in the course of meningitis or
septicaemia may be very difficult to distinguish from someone with a milder selflimiting illness. In this situation, the patient may be sent home with information about
symptoms of serious illness (see back page for contact details to order free patient
information). When this happens, the patient or parent should be positively
encouraged to seek medical help again if the patient gets worse, even if this is
shortly after the patient was seen1.
BENZYLPENICILLIN
In suspected meningococcal disease, pre-hospital benzylpenicillin can be given by
GPs or ambulance paramedics4.

Dosage (BNF):
Adult and child aged 10 or older: 1200mg
Child 1-9 years: 600 mg
Infant: 300mg

Route:
IV if possible or IM into a part of the limb that is warm and well-perfused.
Recommended unless there is a history of immediate allergic reaction after previous
penicillin administration5.

4

Preventing transmission: role of public health
■ Meningitis causes widespread alarm
in communities even though the disease
is relatively uncommon and the chance of
a second case occurring in the same
surroundings is small; 97% of
meningococcal cases are isolated6.
■ Doctor immediately notifies any suspected
case of meningitis or meningococcal
septicaemia by phone to the Consultant
in Communicable Disease Control (CCDC),
Consultant in Public Health Medicine
(CPHM) in Scotland, or on-call Public Health
Specialist. This is the legal duty of the
doctor who makes or suspects the diagnosis
– usually the hospital doctor, but
surgeries/health centres may wish to check
that it has been done.
■ After a single case, only close contacts living
in the same household as the case in the
seven days before disease onset, or kissing
contacts need antibiotic prophylaxis5,7. This is
only required when meningococcal or (in
some cases) Hib disease is the most likely
diagnosis – it is not necessary in suspected
viral cases being treated “just in case”.
Prophylaxis is not necessary in viral
meningitis or after a single case of
pneumococcal meningitis or other invasive
pneumococcal disease.
■ When two or more confirmed or probable
cases of meningococcal, Hib, or invasive
pneumococcal disease occur in the same
setting within a short period of time, health
protection teams make careful and rapid
assessment to determine whether the
cases are linked. Public health action,
including offering wider prophylaxis, may
be required depending on the cause of
disease, institutional setting, and the
interval between the cases5,7,8.
■ Healthcare staff only require prophylaxis if
their mouth or nose has been splattered
(clearly felt) with large particle
droplets/secretions from the respiratory
tract of a patient with meningococcal

disease, or if conjunctivitis develops within
10 days of exposure9. This is unlikely to
occur except when using suction during
airway management, inserting an
oro/nasopharyngeal airway, intubating, or if
the patient coughs in your face.
■ Public Health, usually the CCDC/CPHM
arranges for prophylactic antibiotics to be
prescribed to contacts as necessary. For
meningococcal prophylaxis, rifampicin,
ciprofloxacin (not in children under 2 or in
pregnancy) or ceftriaxone are all
recommended. Rifampicin or ceftriaxone
can be given to pregnant contacts.
Rifampicin interferes with the oral
contraceptive pill and stains body fluids –
including urine and saliva – orange, and
permanently stains soft contact lenses.
Some individuals may experience rash or
stomach upset. For Hib prophylaxis
rifampicin is recommended. For
pneumococcal prophylaxis, amoxicillin is
the drug of choice, with azithromycin and
rifampicin as second-line alternatives.
■ Antibiotic prophylaxis should eliminate
carriage10, but if the contact is already
incubating the bacteria, he or she can still
get the disease. Close contacts of a case
(or their parents or carers) should be
advised that they are at increased risk of
meningitis and septicaemia, alerted to the
symptoms, and given a leaflet on meningitis
and septicaemia (see back page).
■ The CCDC/CPHM will:
➧ arrange for the next of kin to be interviewed

to establish other close contacts and will
arrange prophylaxis for them, and for later
immunisation of all close contacts if
indicated;
➧ ensure information is disseminated to

appropriate local schools, work places and
general practitioners;
➧ be responsible for early detection of

clusters and outbreaks of disease.
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Preventing meningitis and septicaemia
Immunisation saves more lives than any other action that can be taken in primary care.
Along with clean water, it is the public health intervention that has the most positive
impact on the world’s health11.
Vaccines are a tremendous success story: for example, before the MenC vaccine was
introduced Group C meningococcal disease killed 150 people in the UK each year and
left many more permanently disabled. Now it has virtually disappeared in this country.

Graph 1: Impact of MenC vaccine on Group C meningococcal
disease in England and Wales
150

Men C Introduced

140
Laboratory confirmed Serogroup B

130

Laboratory confirmed Serogroup B
Laboratory confirmed Serogroup C
Laboratory confirmed
Serogroup C
Laboratory confirmed Total

120

Laboratory confirmed Total

110

No of Cases

100
90
80
70
60
50
40
30
20
10
0
1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

Reproduced with kind permission from HPA Northwest, Manchester Laboratory.

What are meningitis and septicaemia?
Bacterial meningitis and septicaemia occur when bacteria enter the bloodstream by
breaking through the protective lining of the nose and throat (or in neonatal meningitis,
through vertical transmission from mother to baby). Once in the bloodstream, bacteria
multiply rapidly, and begin to produce toxins. In some people, the bacteria cross the
blood-brain barrier, causing meningitis. In others, overwhelming septicaemia happens
so quickly that there is no time for meningitis to develop.

Meningitis vaccines in the routine infant immunisation
schedule and the diseases they prevent
Every injection in the routine infant immunisation schedule protects against some form of
meningitis and septicaemia, so the single most important thing that can be done to
protect children from meningitis is to make sure that they are up to date with their
routine immunisations.
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Table 1: Routine Infant Immunisation Schedule
2 months

3 months

DTaP/IPV/Hib

DTaP/IPV/Hib

Pneumococcal
conjugate

4 months

12 months*

DTaP/IPV/Hib
Pneumococcal
conjugate

MenC

13 months* (15 months
in Northern Ireland)

Pneumococcal
conjugate

MenC
Hib/MenC Booster
MMR

* Can be given together. See Importance of Boosters below
Further details of the schedule can be found at www.immunisation.nhs.uk.

Ensuring all children are immunised
Seeing a patient for any reason provides a chance to check their vaccine status and
bring them up-to-date with immunisations. Children under age 10 can be started on the
routine schedule at any time, even if they are older than the recommended age. There is
no limit to the number of vaccines that can be given at a time12, and this enables some
flexibility in immunising patients where there are obstacles to attending scheduled visits.
Children with unknown or incomplete immunisation status
If immunisation history is unknown, it is not safe to assume that a child is fully protected
against any infection, and a full course of immunisation should be offered. The Health
Protection Agency (HPA) algorithm, Vaccination of Individuals with Uncertain or Incomplete
Immunisation Status13, is useful for planning catch up schedules in cases like this.
Children coming to the UK who have completed vaccinations in their country of origin may
not have been immunised against all of the infections the UK schedule is designed to
prevent. Country-specific immunisation information can be obtained from the World Health
Organization (WHO) http://tinyurl.com/globalvaccines but this is not always up to date. In
the absence of a written record, it may be best to start again, or at least seek advice.
More detailed information on all aspects of immunisation in the UK can be found in
the ‘Green Book’ Immunisation Against Infectious Disease. Chapters are available on
the web, along with updates since 2006: http://snipurl.com/c6v0.
Meningitis vaccines
The vaccines against bacterial meningitis used in the routine infant immunisation schedule
are conjugate vaccines (see Box 1 overleaf). Research has shown that conjugate vaccines
provide longer lasting protection if a dose is given in the second year of life14. The current
schedule ensures that protection provided by all conjugate vaccines is boosted after the
child reaches 1 year of age.
Importance of boosters: Uptake of the 12 and 13 month boosters tends to be lower
than for primary doses. It is very important for parents to understand that without
boosters, their children aren’t protected. Evidence considered by the Joint Committee on
Vaccines and Immunisations (who advise government on vaccine policy) in June 2009 has
7

shown that MMR, PCV and Hib/Men C vaccines can be given at the same time. Although
the routine childhood schedule remains unchanged, practitioners can now deliver all three
vaccines at 12 months, or at 13 months, or keep to the schedule15, providing flexibility.
See Box 4 on page 15 on three injections in one visit.
Box 1: Conjugate vaccines
Conjugate vaccines are made by linking a tiny fragment from the bacteria’s sugar coat,
(which an infant’s immune system cannot respond to), to a protein (which an infant can
respond to). In this way, the immune system is able to recognise the bacteria that
cause serious diseases like meningitis. These conjugate vaccines are effective in babies
as young as two months of age and trigger a long-lasting immune response.

Meningococcal disease
Meningococcal disease can kill in hours. Most often it strikes without warning at
healthy children.
■ The meningococcus (Neisseria meningitidis), is the most common cause of bacterial
meningitis in the UK. Meningococcal infection usually presents either as meningitis or
septicaemia, or a combination of both.
■ Of the 13 meningococcal serogroups, A,B,C,W135 and Y cause most disease.
■ B & C cause most cases in industrialised countries, Central / South America
■ A causes epidemics in sub-Saharan Africa and sometimes Asia
■ W135 causes worldwide outbreaks in the early 2000’s associated with Hajj; important

in Middle East
■ Y currently causes one-third of cases in the US, one-fifth of cases in Canada.
■ About 1,500 lab-confirmed cases are recorded in the UK every year; although the true

numbers are probably higher16. Approximately 85% are due to serogroup B, which is
not yet preventable.
■ On average one in ten of us carries meningococcal bacteria in our nasopharynx and

for most of us this is harmless17. Carriage is unusual in young children, but the
proportion of carriers increases with age, peaking in adolescents and young adults,
about a quarter of whom carry the bacteria17,18. The bacteria are passed from person
to person by droplets or respiratory secretions (e.g. coughing, sneezing, kissing)
generally during prolonged close contact.
■ The disease can affect anyone of any age, but mainly affects babies, small children

and adolescents. Risk factors include season (with more cases occurring in the
winter months – see graph 1), exposure to smoke19 or smokers20, recent influenza A
infection21, and living in ‘closed’ communities, such as university halls of residence
and military barracks22.
■ Whilst fewer than 5%23 of people affected die of meningococcal meningitis, the case

fatality rate for meningococcal septicaemia is nearer 20% and can rise to 50% if the
patient is already in shock when they reach medical help24.
■ People who recover may be left with disabilities that dramatically alter their lives,

including brain damage, deafness, seizures, amputations, and severe skin scars.
A quarter of survivors report a reduced quality of life due to the disease25.
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MenC vaccine
MenC conjugate vaccine was introduced in the UK in 1999/2000.
■ It provides excellent protection against meningitis and septicaemia caused by Group C

meningococcal bacteria, and has reduced cases by over 95%26.
■ Before it was introduced, clinical trials involving over 25,000 people demonstrated its

safety. Since 1999, over 36 million doses of MenC vaccine have been given in the UK
alone27. As with all licensed drugs, safety is continuously monitored.
■ MenC vaccine is offered to those most at risk at a crucial time: before the age of peak

incidence for meningococcal disease.
■ Originally, MenC was offered to babies at 2, 3 and 4 months of age, but this was

changed in 2006 after research showed that two doses given before 12 months of age
protect as well as three doses28 and that in babies immunised at less than 12 months
of age, immunity to MenC disease begins to decline one year after immunisation14.
■ MenC is now given at 3 and 4 months of age with a combined Hib/MenC booster (see

Box 3 overleaf) at 12 months.
■ The success of the MenC vaccine has been largely due to its impact on carriage29 and

transmission, leading to herd immunity30 (see Box 2 below). For these reasons, the risk
of MenC disease for babies under 3 months of age now remains very low even though
the first dose of MenC has been moved to 3 months31.
Box 2: Herd Immunity
MenC and other conjugate vaccines directly protect those who are vaccinated.
However, because these vaccines also reduce the number of people who are carrying
and potentially transmitting the bacteria, people who are not vaccinated also benefit
from indirect protection. This is called herd immunity.
MenC protection beyond the routine schedule
■ Anyone under 25 is eligible for MenC vaccination if they have not already had it.

University students not previously immunised, regardless of their age, should get MenC
before they enrol at university or as soon as possible afterwards. This is particularly
relevant for overseas students coming from countries that do not vaccinate against MenC.
■ At-risk conditions: MenC vaccine should also be offered to people with particular

health conditions like asplenia and splenic dysfunction that increase their risk of
infection. See pages 17-18 for more information about ‘at risk’ individuals.
■ Anyone who gets meningococcal C infection despite being fully vaccinated should be

offered MenC vaccine after a sample of convalescent serum has been taken for testing5.
■ Contacts of cases of meningococcal C infection prescribed antibiotic prophylaxis by

public health (see page 5) should also be offered MenC vaccine if not vaccinated
against MenC within the previous year.
MenC vaccine has been enormously successful. However, it is important to remember
that it cannot prevent all forms of meningitis and septicaemia. For decades, Group
B has been the most common kind of meningococcal disease in the UK. As yet there is
no available vaccine that would protect against the majority of strains circulating in the
UK, but a great deal of research is underway to develop MenB vaccines.
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Hib (Haemophilus influenzae b) meningitis
Hib causes a range of potentially fatal illnesses32

Hib disease
epiglottitis (lifethreatening blockage
of airway) 15%

meningitis
60%

septicaemia
10%

septic arthritis/bone
infection, cellulitis,
pneumonia, pericarditis 15%

■ Those most at risk are children under age 4, especially babies 6 to 12 months of age33.
■ Hib is transmitted by coughing and sneezing, aerosols, droplets or close contact with

a carrier or infected person.
■ Before Hib vaccine was introduced around 10% of children under 5 carried the

bacteria in their nose and throat34, but after the vaccine was introduced Hib carriage
fell below the level of detection35. This herd immunity effect protects the whole
population (see Box 2 on page 9). More recently, school-aged children have been
shown to be a significant reservoir for Hib bacteria, with a carriage rate of 4%36.
■ Five percent of people who get Hib meningitis die37, and 26% of survivors will have

long-term neurological damage, including deafness, intellectual impairment, seizures,
and blindness according to a meta-analysis of studies from industrialised countries38.
■ Hib disease is a global problem; it is more common in developing countries, where

Hib vaccine is less commonly used, and fatality rates from Hib meningitis can be as
high as 30%39.
Box 3: Hib/MenC Booster
Research shows that protection from conjugate vaccines wanes during infancy14,40. To
provide longer-lasting protection from disease, babies are offered a booster containing
Hib and MenC vaccine at 12 months of age. This combination vaccine was licensed
in the UK in 2005 but its ingredients are not new; they are used in other vaccines41. Its
routine use since 2006 has further established its safety record. Trials of this vaccine
have shown that it is as safe as other vaccines that are currently in use and provides a
level of immunity to MenC and Hib diseases that is similar to other MenC and Hib
vaccines currently in use42,43.
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Hib vaccine
Before introduction of the conjugate Hib vaccine, Hib was the most common cause of
bacterial meningitis in children, causing about 800 cases each year44. Hib meningitis killed
30 people every year, and left at least 80 with long-term neurological damage45.
■ When Hib conjugate vaccine was introduced in 1992, confirmed cases in children under

5 fell by 98%46 (see graph 2).
■ After 1998, there was a small, but significant resurgence of Hib disease, although cases

were still much lower than before Hib vaccine was introduced. As an interim measure to
boost immunity in children and reverse this trend, there was a catch-up campaign in
2003, in which all children between 6 months and 4 years of age were offered an extra
Hib vaccine.
■ As a long-term solution to Hib disease, Hib conjugate vaccine is now given to babies at

2, 3 and 4 months of age as part of the 5-in-1 DTaP/IPV/Hib vaccine and immunity is
boosted at 12 months with the combined Hib/MenC vaccine (see Box 3).
■ A Hib pre-school catch-up campaign ran from Sept 2007 to March 2009 to ensure that

children who were too young to have had a booster during the 2003 Hib catch-up
campaign, and too old to have had the routine Hib/MenC booster after it was
introduced in 2006, were adequately protected against Hib disease.

Graph 2. Impact of Hib vaccine on invasive Hib disease
in England and Wales, 1990-2008
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Reproduced with kind permission of HPA Haemophilus Reference Unit.
11

■

Millions of doses of Hib vaccines given to children worldwide over nearly two decades
have established an excellent safety record.

■

DTaP/IPV/Hib vaccine, which has been used in the UK for primary prevention of Hib since
2004, also protects against diphtheria, tetanus, whooping cough and polio. Trials of the
DTaP/IPV/Hib vaccine in the UK and elsewhere prior to introduction showed it to be safe47.
In addition, over 10 million doses of a very similar DTaP/Hib/IPV vaccine have been given
in Canada, where it has been used since 1997. Further evidence of DTaP/IPV/Hib vaccine
safety has accumulated through its routine use in this country for several years.

■

The acellular pertussis component of the DTaP/IPV/Hib vaccine causes fewer of the
common, troublesome but minor reactions such as fever and soreness at the injection site
than the previously used whole-cell pertussis vaccine formulation47,48.

■

Beyond the routine infant immunisation programme, Hib/MenC should be offered to
people without a spleen or splenic dysfunction (see page 18).

■

Any child under 10 who gets Hib infection should complete their course of immunisations,
or if fully vaccinated, should be offered a Hib-containing vaccine when they recover, and
antibody levels tested before and after re-vaccination7.

■

Close contacts of cases of Hib infection aged <10 who are prescribed antibiotic prophylaxis
by public health (see page 5) should also be given a Hib-containing vaccine if not previously
vaccinated, or if they previously received only three doses of Hib vaccine in infancy7.

Pneumococcal disease
Pneumococcal disease describes a wide range of illnesses from life-threatening, invasive
disease to common, non-invasive illness.

Spectrum of pneumococcal infection
Sinusitis

Otitis media
Meningitis

Bronchitis
Severe Pneumonia (hospitalised)
Mild Pneumonia
Septicaemia

Empyema of the lung
Peritonitis

Soft tissue infection

Arthritis

Adapted with permission from an illustration by Prof David Goldblatt
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Pneumococcal infection is more common in young children and elderly people. Young
children are at more risk from all types of pneumococcal infection, including meningitis,
while in older adults, bacteraemia and pneumonia predominate. People with
immunodeficiency or certain other health conditions are also at higher risk of contracting
pneumococcal disease.
■

Following the success of the Hib and MenC vaccines, pneumococcal infection
became the second most frequent cause of acute bacterial meningitis in children in
the UK.

■

There are about 90 different serotypes of pneumococcal bacteria (Streptococcus
pneumoniae), but most serious pneumococcal disease in the UK is caused by only a
few types49.

■

Many people, especially children under 5 years of age, carry pneumococcal bacteria
in their nasopharynx8. The bacteria are transmitted from person to person in droplets
by coughing and sneezing.

■

It is the most life-threatening major form of meningitis, 15-20% of those affected will
die50,38. Before routine vaccination, serious pneumococcal infections killed
approximately 50 children under 2 years of age each year, about two-thirds of them
from meningitis51.

■

Survivors have a higher rate of after effects, including deafness, intellectual
impairment, speech and language problems, paralysis, cerebral palsy, epilepsy and
blindness, than from other types of meningitis – half are left with some level of
permanent disability52. Even those who appear to recover well from pneumococcal
meningitis have substantial risk of neuropsychological problems53.

■

Globally, invasive pneumococcal disease kills around 1.6 million people each year54,
including up to one million young children and infants.

Pneumococcal conjugate vaccine
Approximately 6,000 cases of invasive pneumococcal disease were reported every year in
the UK before childhood pneumococcal vaccine was introduced, including around 300 cases
of meningitis. One-third of cases of pneumococcal meningitis were in children under 2.
Pneumococcal conjugate vaccine (PCV) was added to the routine infant immunisation
schedule in September 2006 as a 7-valent vaccine, PCV7 (Prevenar®). PCV7 was replaced
with PCV13 (Prevenar13®) during the spring of 2010. This vaccine:
■

is now routinely offered to all babies at 2, 4 and 13 months of age (15 months of age in
Northern Ireland), although practitioners can also deliver all of the vaccines scheduled for
12 and 13 month in a single visit.

■

is based on the same conjugate vaccine technology used for the successful Hib and
MenC vaccines (see box 1 on page 8)

■

protects against the 13 major types of pneumococcal bacteria that in 2007/8 accounted
for 74% of severe pneumococcal disease in children under age 5 in the UK55.

■

is also recommended for children under 5 with health conditions that put them at higher
risk from pneumococcal disease (see page 16).
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At first PCV was only offered to children with ‘at-risk’ health conditions. However, many
children affected by pneumococcal disease had none of these risk factors, and even
children who did were often not given the vaccine.
The widespread use of PCV7 in over 100 countries, with over 300 million doses
39
distributed worldwide , established a solid safety record. Clinical trial data from studies
involving more than 7000 children show that PCV13 has a similar safety profile to PCV7.
Impact of pneumococcal vaccine (PCV) on invasive pneumococcal disease
In the first two and a half years after the introduction of PCV7, it has been estimated that
959 cases of serious illness and 53 deaths due to invasive pneumococcal disease were
prevented57. This is because PCV7 has been very successful at preventing the seven
strains of pneumococcal infection it covers. By 2007/858 there had been a 90% reduction
in vaccine-type IPD in under 2’s and a 67% decrease in 2-4 year olds. Meanwhile, as
disease caused by the seven strains covered by Prevenar decreased, cases caused by
other strains of pneumococcal bacteria had been increasing (see graph below).

Graph 3: Invasive pneumococcal disease in the under 5s
caused by strains in pneumococcal conjugate vaccine
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Before PCV7 was introduced, cases of pneumococcal disease caused by vaccine and
non-vaccine types were on the rise, and after the introduction of PCV7, non-vaccine types
continued to rise. The 13-valent replacement vaccine (PCV13) was therefore introduced
to give broader protection to children.
Data from the US, the first country to introduce PCV7 in 2000, provided strong evidence
of its efficacy and effect on herd immunity59,60 (see Box 2, page 9). By 2005, there was a
73% decline in vaccine-type pneumococcal meningitis in the entire population60. As of
2003, the vaccine had prevented more than twice as many cases of IPD indirectly in
un-vaccinated older people through herd immunity as it did directly in vaccinated children59.
So far the UK has not seen the same herd immunity effect as the US – the reduction in
pneumococcal disease in unvaccinated age groups has been partly counter-balanced by
non-vaccine type pneumococcal disease.
Cases of non-vaccine type IPD have risen in many countries, both with and without
PCV762,63 including some serotypes not covered by PCV13. This highlights the necessity
for protection against additional serotypes and for detailed surveillance to evaluate the
impact of improved vaccines.
There are limits to the potential coverage conjugate pneumococcal vaccines can provide.
They are an important defence against a devastating disease, but with more than 90
known strains, over many more years, the solution they provide may prove to be
temporary. Further research is needed into pneumococcal vaccine components that
could provide universal protection, and there are a number of significant efforts towards
this goal taking place around the world.
Box 4: Three injections in one visit?
Since the introduction of pneumococcal conjugate vaccine, babies receive three
separate injections at 4 months of age (see schedule on page 7) and this has proven
to be acceptable to parents and to immunisers. Giving all three injections at the same
visit is the safest way to protect - postponing an injection prolongs a child’s exposure
to life threatening illnesses. Three simultaneous injections do not cause any more
adverse effects than they would if given on separate visits64.
Previously, three injections were also given during the same visit to pre-school children
in the MenC catch-up campaign in 2000 (MenC, DT booster and a second dose of
MMR). The situation was similar during the Hib booster campaign in 2003. The
routine infant schedule in the USA includes up to four injections at one visit65.
At the 4-month visit, all three injections are given into the thigh: two of the three
injections into the same thigh. Babies are too small for intramuscular vaccines to be
administered safely into their arms, and injecting into the buttock is less safe because
of the risk of sciatic nerve damage. Injections should be given at least 2.5cm apart66
and the site at which each vaccine is given recorded. In the USA it has been routine
practice for many years to deliver two vaccinations into the same thigh.
Guidance on giving three injections at once, and in-depth information about all
aspects of administering the schedule is available in the Green Book and the HPA
website: http://tinyurl.com/immunisationtraining.
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Prevention of meningitis outside the routine childhood
schedule
Pneumococcal polysaccharide vaccine (PPV)
Polysaccharide pneumococcal vaccine has been available since the 1980s. It:
■

provides a level of protection in most adults, against invasive disease caused by the
top 23 types of pneumococcal bacteria, which in 2005/6 accounted for 91% of cases
http://tinyurl.com/mcdhzp

■

is not effective in children under age 2, and is less effective in people with
immunodeficiencies and children under age 5

■

is routinely offered to all those over 65 years of age

■

has been recommended since 1992 for people over 2 years of age with ‘at-risk’
conditions

Immunisation for people with ‘at risk’ health conditions
Immunisation is important for people with certain medical conditions that put them at
higher risk from bacterial infection. Community nurses need to be aware of the
recommendations listed in Table 2 below, which were updated in July 2006. These
individuals may require additional vaccines, or extra doses of vaccine. Not all patients in
these categories will be under the care of a paediatrician or other specialist.

Table 2: Clinical Risk Factors for Pneumococcal Vaccination
Asplenia or splenic dysfunction including, e.g. sickle cell disorder, coeliac disease
Immunodeficiency / Immunosuppression due to disease or treatment
Some immunocompromised patients may have a sub-optimal response to
vaccination
Chronic respiratory disease, also neuromuscular disease (e.g. cerebral palsy)
with risk of aspiration in children.
Chronic heart disease
Chronic kidney disease
Chronic liver disease
Diabetes mellitus that is not diet controlled
Cochlear implantation
Immunisation must never delay implantation
Cerebrospinal fluid leak, e.g. after injury or surgery

For detailed recommendations on clinical risk factors, see Table 25.2 in the Green Book
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People who fall into one of the categories in Table 2 should be offered pneumococcal
vaccination with PCV, PPV or both depending on their age.
■

At-risk children under 12 months should be immunised according to the routine schedule.
Those who are late should be offered the routine immunisations, with doses of PCV two
months apart and a further dose at 13 months of age.

■

At-risk children over 12 months and under 5 years of age who have not completed their
immunisations should be offered a single dose of PCV. If immunocompromised (including
those with asplenia or splenic dysfunction) they should be offered a second dose at least
two months later.

■

Children under 5 who develop immunosuppression (including splenic
dysfunction/asplenia) more than one year after completing their routine immunisations
should be offered an additional dose of PCV.

■

At-risk children aged 2 or more years of age should be offered a single dose of PPV at
least two months after their final dose of PCV.

■

At-risk children aged older than 5 and adults should be offered a single dose of PPV, but
PCV is not currently recommended, although this may change as more broadly protective
pneumococcal conjugate vaccines become available67.

■

The JCVI has recently recommended that PCV rather than PPV should be offered to
people with HIV, people who receive bone marrow transplants and people who have
chronic renal disease. HIV positive and those receiving bone marrow transplants should
receive two doses of PCV with an interval of two months between doses (in line with the
current advice for children aged 12 months to 5 years who are immunosuppressed).
People who have chronic renal disease should receive two doses of PCV followed by a
booster dose every five years67.

■

Re-immunisation with PPV every five years is recommended for people with asplenia and
splenic dysfunction, because antibody levels decline rapidly in these individuals.

All children under 5 years of age who have had invasive pneumococcal disease should be
offered conjugate pneumococcal vaccine regardless of vaccination history. They should be
investigated for immunological risk factors to seek a possible treatable predisposing
condition68. If they fall into one of the risk groups in Table 2, they should be offered
pneumococcal polysaccharide vaccine after age 2 (but note exception in point 6 above).
Patients about to have splenectomy, radiotherapy or chemotherapy should be vaccinated
beforehand if possible: ideally four to six weeks, but at least two weeks before surgery or
treatment69. However, splenectomy or cancer therapy should never be delayed if immunising
beforehand is not possible. Immunisation or re-immunisation of immunosuppressed patients
(with pneumococcal, Hib/MenC and certain other vaccines) may be required after
immunosuppressive treatment (see following page).
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Protecting asplenic/immunosuppressed people from meningitis
Ideally, the vaccination course should begin four to six weeks but at least two weeks before
surgery or immunosuppressive treatment. If not possible, vaccination can begin at least two
weeks after splenectomy by which time antibody responses improve. For timing of vaccines
after other immunosuppressive treatment see chapters 7 and 25 in the Green Book.
Hyposplenic or asplenic individuals, are at an increased lifelong risk of infection
from pneumococcal, meningococcal and Hib bacteria, which the spleen would
normally help fight70,71.
The incidence of disease in this group is up to 10-50 times higher than that within the
normal population72. Such individuals should therefore be offered the Hib/MenC
combination vaccine as well as pneumococcal vaccine.
Asplenia, splenic
dysfunction or
immunosuppression
acquired at < age 2 years

Follow routine
immunisation
schedule.

Asplenia, splenic dysfunction or
immunosuppression acquired at age 2
to <5 years

Asplenia, splenic dysfunction
or immunosuppression
acquired at age 5 or older

Fully immunised including boosting?

Fully immunised including
boosting?

yes

Extra dose of
Hib/MenC
vaccine and PCV.

no

Two doses of PCV and at least two
doses of Hib and MenC containing
vaccine two months apart.*

One dose of PPV
after second
birthday and at
least two months
after last PCV**
One dose PPV two months later.**

yes

Extra dose
of
Hib/MenC
vaccine.
One dose
PPV.

no

Two doses of
Hib/MenC
vaccine two
months
apart.* One
dose PPV.

One dose PPV two months later.**

Adapted from Table 7.1 of the Green Book
*As children <10 should complete primary immunisations32,13 more doses of Hib may be given as DTaP/IPV/Hib.
** But see exception (page 17) for people with HIV, bone marrow transplant and chronic renal disease.

Close contacts of immunosuppressed individuals should also be fully immunised
according to the routine schedule to minimise the risk of infection.

Travel and pilgrimage: Protection against other serogroups of
meningococcal disease
■
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Globally, meningococcal disease affects up to 1.2 million people each year, with
135,000 deaths73. The highest burden of disease is in the “Meningitis Belt” of

sub-Saharan Africa, where epidemics, primarily due to serogroup A, can strike up to a
quarter of a million people in a single year, with tens of thousands of deaths. Pandemics
have also occurred in Asia.
■

After a serogroup A outbreak that affected more than 1,800 Hajj pilgrims to Mecca in 1987,
vaccination with AC polysaccharide vaccine became routine for Hajj pilgrims74.

■

In 2000, there were outbreaks of serogroup W135 meningococcal disease among Hajj
pilgrims, and world-wide after pilgrims returned to their own countries75. The particular
strain involved originated in sub-Saharan Africa76, and went on to cause epidemics in the
African meningitis belt. After further Hajj-associated outbreaks in 2001, quadrivalent ACWY
vaccine became compulsory for pilgrims going to Mecca on Hajj.

Meningococcal ACWY quadrivalent vaccine
Vaccination with quadrivalent meningococcal vaccine is now an entry requirement into Saudi
Arabia for pilgrims on Hajj or Umrah and for seasonal workers in Hajj areas.
■

This protects against four meningococcal strains: A, C, W135 and Y.

■

A conjugate meningococcal ACWY vaccine, Menveo®, was licensed in Europe in 2010 for
people aged 11 and older. Both the older polysaccharide ACWY (ACWY Vax) and
conjugate ACWY (Menveo®) vaccines are now available. The Green Book now
recommends that Menveo® should be used off-label in children under age 5 rather than
ACWY Vax because it has been shown to be safe and the immune response is better. In
children aged over five years and adults, Menveo® should be used in preference to ACWY
Vax to provide better and longer lasting protection.

■

Babies aged less than 1 year require 2 doses of Menveo® 1 month apart. For people older
than 1 year, 1 dose is sufficient. Children over one year of age who were vaccinated with
Menveo® as infants should be offered an additional dose before travelling to an area that
puts them at risk from meningococcal infection.

■

On arrival in Saudi Arabia, Hajj pilgrims must present a certificate of vaccination issued at
least 10 days, but not more than 3 years before they get there.

Quadrivalent meningococcal vaccine is also recommended for travel to high-risk countries in
sub-Saharan Africa, particularly for travellers living or working with local people or visiting
during the dry season, or during an outbreak. Occasionally outbreaks of meningococcal
disease occur in other parts of the world, particularly in Asia, and vaccination may be
recommended for travellers to countries affected. An up-to-date list of countries with potential
risk from meningococcal disease can be obtained from The National Travel Health Network
and Centre http://www.nathnac.org/pro/clinical_updates/meningitis_update.htm
Contacts of cases of probable or confirmed meningococcal A,W135 or Y infection prescribed
antibiotic prophylaxis by public health (see page 5) are also offered Menveo® if over 2 months
of age. If under 1 year old, they will require a second dose 1 month later.
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TB meningitis
There has been a steady rise in TB worldwide in recent years. TB is now the second most
commonly notified kind of meningitis in England and Wales, with 320 notifications in 200779.
■

Tuberculosis is caused by infection with mycobacteria. The infection usually begins
elsewhere in the body (frequently the lungs), but in a small number of cases the bacteria
spread to the meninges to cause TB meningitis. TB is spread by prolonged and close
contact; usually with someone with sputum smear positive pulmonary TB.

■

In contrast to acute bacterial meningitis, TB meningitis usually develops slowly; with vague
non-specific symptoms lasting for several weeks before symptoms typical of meningitis
occur. This makes diagnosis difficult and illness is often advanced before treatment begins.

■

Since the 1980s, the epidemiology of TB in the UK changed from a disease of the general
population to one predominantly affecting high risk groups with 40% of cases occuring in London80.

■

Although 70-85% of people with TB meningitis survive, one quarter may have long-term
disability, partly because it is so difficult to recognise the disease in its early stages.

TB vaccination: BCG
Immunisation with BCG vaccine provides 70-80% protection against TB meningitis in
children81 and until recently children were routinely vaccinated at school. BCG immunisation
recommendations were altered in 2005 to target specific risk groups in line with changes in
epidemiology80.
The vaccine is currently offered to the following risk groups81:
■
■

All infants living in areas where the incidence of TB is high (40 per 100,000 or greater).
Infants and previously unvaccinated children whose parents or grandparents were born in a
country with a TB incidence of 40 per 100,000 or higher.

■
■

Previously unvaccinated new immigrants under age 16 from high prevalence countries for TB.
People with jobs where there is high risk of contact with infected patients, animals or
clinical materials e.g. health care workers, care home staff.

■

People under age 16, not previously vaccinated, who are going to visit, live or work for
more than three months in a country with high rates of TB.

An up-to-date list of countries with potential risk from TB can be obtained from The
National Travel Health Network and Centre http://www.nathnac.org.
For full recommendations on the prevention of TB please see the Chapter 32 of the
Green Book http://tinyurl.com/p3qmf8 and the NICE Clinical Guidelines:
http://www.nice.org.uk/nicemedia/pdf/word/CG033NICEguidelineword.doc.
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After effects – what community nurses need
to know
Most survivors of meningitis and septicaemia make a full recovery without permanent after
effects, but some are left with disabilities or problems that require long term medical follow
up, and educational and social support. An estimated 25% of survivors are left with problems
ranging from serious disabling after effects to more subtle cognitive and coordination
problems, that have a significant impact on their quality of life82.
Potential sequelae include:
■
■

Hearing loss and other sensory disabilities
Neurological damage including learning, motor and neuro-developmental problems
and epilepsy

■

Orthopaedic damage including amputation, growth plate damage and arthritis

■

Post necrotic tissue/skin loss requiring reconstructive surgery

■

Permanent damage to major organs (e.g. kidney, lungs)

■

Psychiatric and behavioural problems, including post-traumatic stress disorder.

Careful and early follow up of patients discharged from hospital after meningitis and
septicaemia is important, and may involve primary care as part of a co-ordinated care plan.
Hearing should be tested as soon as possible, within four weeks of being well enough to be
tested83 as further damage to the inner ear can limit the chances of successful cochlear
implantation if there is profound hearing loss84. Hearing tests may need to be repeated and
may require referral from primary care. This is especially important in young children who are
learning language skills.
Psychological follow up is important and children may have difficulty readjusting after
discharge. Early referral to Child and Adolescent Mental Health Services may be necessary.
Parents as well as children may be prone to post-traumatic stress disorder85.
In some cases, sequelae do not become evident until years after the illness, long after routine
follow up has ceased:
■

learning impairment and coordination difficulties are sometimes only noticed when children
reach school age

■

distorted bone growth due to growth plate damage may take years to become apparent86

In such cases, children need referral from primary care for assessment and follow up care.
Meningitis Research Foundation offers in-depth information, befriending and support to
families and individuals affected, see back page for details.
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Vaccine safety
The safety of meningitis vaccines is carefully established in clinical trials before they are
introduced. However, some adverse reactions are so rare that they cannot be identified
during clinical trials and only become apparent after introduction. Therefore it is vital that the
safety of every vaccine continues to be monitored as long as it is used. A comprehensive
monitoring system builds up further evidence of safety as millions of doses are given over the
years. This is called pharmacovigilance, and it is coordinated in the UK by the Medicines and
Healthcare Products Regulatory Agency http://tinyurl.com/n8swhv.
Almost all meningitis vaccines now in use in the UK are also used in other countries, which
further contributes to the enormous bank of safety data.
As with nearly all drugs, vaccines can cause side-effects – mostly local injection-site
reactions, low-grade fevers, and irritability. Very rarely, serious reactions are reported. It is
never possible to be certain that a child will not react seriously to any medicine or vaccine,
but the risk of anaphylactic reaction to childhood vaccines is tiny – about one per million
immunisations87. Having children vaccinated is far safer than not having them
vaccinated.
Contraindications to vaccination
The routine childhood vaccines against bacterial meningitis are inactivated vaccines. A
confirmed anaphylactic reaction to a vaccine or any component of a vaccine or to its
packaging (latex in the syringe or vial of some vaccines) is the only contraindication to any
inactivated vaccine88. Asthma, eczema, breast-feeding, premature birth and family history of
reaction to vaccination are often mistakenly thought to be contraindications to routine
immunisation. For a list of other common false contraindications to vaccination refer to
Chapter 6 of the Green Book http://snipurl.com/c6v0.
Vaccination should be postponed88 in cases of
■ Acute illness – not because it isn’t safe, but to avoid falsely associating a pre-existing
illness with the vaccine.
■

Unstable/unexplained seizures or neurological disease to avoid confusion about what is or
is not a side-effect of vaccination.

Reassuring parents about vaccine safety
In recent years speculative media stories have raised parental anxiety about vaccination.
Nurses are now increasingly faced with parents who are concerned that vaccination is in
some way more hazardous than the diseases themselves. This is not correct. This section of
the booklet aims to deal with these concerns and some of the myths that have developed.
Q: Do multiple vaccines, either combinations or separate vaccines given at the
same time weaken or overload a baby’s immune system?
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No – every day of their life, babies are naturally exposed to far more immune challenges
from the environment around them than from all of the vaccines contained in the routine
immunisation schedule added together. They are able to deal with these immune
challenges just as they are able to deal with the vaccinations we give them.
■

From the moment a baby emerges from the nearly sterile environment of the
womb – through the cervix and birth canal – he or she enters a world teeming
with bacteria and other microbes.

■

Within hours of birth, a baby’s gastro-intestinal and respiratory tracts are heavily
colonised with bacteria89.

■

A baby’s contact with other people exposes him or her to multiple immune
challenges – on average there are90:
➧

1,000 bacteria on each cm2 of your skin

➧

1,000,000 bacteria on each cm2 of your scalp

➧

100,000,000 bacteria per gram of saliva

➧

10,000,000 bacteria per gram of nasal mucus

In fact the bacteria in your body outnumber your own cells: the human body is
composed of 10 trillion cells, and contains 100 trillion bacteria.
■

Our immune systems respond to antigens – these can be proteins found on the
surface of bacteria and other microbes, or may be contained in vaccines. Bacteria
that babies are commonly exposed to have many more antigens than all the vaccines
in the routine schedule:
➧

Streptococcus – 1,838 protein antigens

➧

Staphylococcus – 2,467 protein antigens

■

When a baby gets a cold, its immune system has to respond to 4-10 antigens.
When its intestines are colonised by just one bacterial strain, its immune system
must respond to 15-50 antigens91.

■

A baby's immune system has an enormous capacity to fight the thousands of bacteria,
viruses and other pathogens that it is bombarded with every day – a baby could, in
theory, respond to around 10,000 vaccines at any one time92.

■

Even babies who are unwell can produce protective immune responses to vaccines93.

■

If multiple vaccines overloaded the immune system we would expect vaccinated
children to be less able to fight off bacterial and viral infections. However, research
has shown no increase in hospitalisation due to bacterial or viral infections following
immunisation with multiple vaccines or concurrent immunisation with routine childhood
vaccines94,95,96. In some studies recent vaccination was associated with lower risk of
such infection.
A: It is a misconception that the immune system can be overloaded. Far from
overwhelming the immune system, by providing protection against potentially
fatal infections, vaccines help stimulate and strengthen the immune system.
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Q: There seem to be so many new vaccines. Shouldn’t I wait until they’ve been in
use for a few years and my child is older before getting her immunised?
Hib, meningococcal and pneumococcal polysaccharide vaccines have been around for
decades (see box below). What is fairly new is our ability to take these older vaccines,
link them to proteins (which themselves have been around for many years) and make
conjugate vaccines. By doing this we can protect the younger age groups that are so
vulnerable to these diseases.
When babies are exposed to meningococcal, pneumococcal or Hib bacteria, they are
much more likely to develop disease than older children and adults. Each of these
bacteria is covered in a sugar (polysaccharide) coat, and although the infant immune
system responds very well to protein antigens, it cannot respond very well to sugar
antigens. This is partly why babies are particularly susceptible to Hib, meningococcal
and pneumococcal infections.
The vaccines we now have for children against meningococcal C, Hib and
pneumococcal infections are conjugate vaccines. Conjugate vaccines are made by
linking a tiny fragment from the bacterial sugar coat (which the infant’s immune system
cannot respond to) to a protein (which the infant’s immune system can respond to). In
this way the immune system is able to recognise meningitis bacteria. Thus, conjugate
vaccines are effective in babies as young as 2 months of age and trigger a long-lasting
immune response.
A: Many of the vaccines in the UK programme are not actually new but are
improved formulations. Rigorous clinical trials have ensured these are safe to
give to babies. Babies need protection early – their greatest risk of getting
meningitis and septicaemia is in the first 12 months of life. To delay vaccination
is to put them at risk.

Meningitis vaccines - year of first licence
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1970s

Haemophilus influenzae type b (Hib) polysaccharide

1972

Meningococcal polysaccharide

1977

Pneumococcal polysaccharide

1984

23-type Pneumococcal polysaccharide

1987

Haemophilus influenzae type b (Hib) conjugate

1999

Group C Meningococcal conjugate

2000

7-type Pneumococcal conjugate

2005

Hib/MenC conjugate combination

Q: Isn’t it better for babies to develop natural immunity to serious childhood
diseases? Isn’t this a safer alternative to vaccination?
No. For diseases that can kill or cause serious disability this is a very risky way to develop
immunity. It is far safer to be vaccinated.
There are two kinds of immunity: active and passive.
■

Active immunity is when your immune system has been stimulated to make its
own antibodies.

■

Passive immunity is when you are given someone else’s antibodies either in the form
of immunoglobulin or naturally, as from mother to baby.

Babies naturally get passive immunity when:
■

Maternal antibodies cross the placenta – mainly during the 3rd trimester of pregnancy.
➧ This

provides some protection against infections to which mother is already immune,
but this immunity quickly wanes.

➧ Since

antibodies are mostly passed to the baby late in pregnancy, premature babies
receive less protection than full-term babies. These infants need the protection of
vaccinations even more – waiting until they are bigger is not the right thing to do.

■

They are breast-fed. Breast milk and colostrum mainly provide a class of antibody called
IgA92, which guards mucosal surfaces – important because it helps protect against
gastrointestinal and respiratory97 bugs. This provides limited protection against invasive
infections like meningococcal, pneumococcal98 and Hib99 disease. Therefore whilst
breast-feeding has a great many health benefits, it is not a replacement for immunisation.

Compared to active immunity, passive immunity is short-lived.
Active immunity is acquired through:
■

natural exposure to infections

■

vaccination, which mimics the process of acquiring active immunity by natural infection.

When a child is naturally exposed to meningococcal, pneumococcal or Hib bacteria, the
child may:
■

carry the bacteria harmlessly in the back of their throat for a few weeks or months, or

■

develop meningitis, septicaemia, or one of the less life-threatening diseases these
infections can cause.

Both outcomes, carriage and disease, stimulate the production of antibodies against that
particular strain of bacteria. If the child survives the infection, the antibodies they have
produced should protect them against further infection with that strain. The immune
system should ‘remember’ that infection, and produce specific immune memory cells,
so that the immune system can respond very quickly, producing protective antibodies,
if ever the child meets that particular strain of the infection again.
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BUT the child may not survive the infection, or may be permanently affected by
deafness, blindness, cerebral palsy, paralysis, amputations, scarring or one of the many
other after effects these diseases can cause.
Natural infection is less reliable than vaccination for providing protective immunity
against meningitis. Children who have had pneumococcal meningitis and septicaemia
still need pneumococcal vaccination – any immunity they have acquired from the
infection will be specific to the strain they had, and there are 90 different strains of
pneumococcal bacteria. Children who recover from Hib32 and all who recover from
meningococcal C5 disease also need to be vaccinated.
A: For serious, life-threatening childhood illnesses, acquiring active immunity
through vaccination is a much safer way to protect babies and children than
risking exposure to the diseases.
Q: My baby was born prematurely. Surely he is too young to be vaccinated,
as his immune system is not fully developed?
Babies who are born early are at greater risk from infections than full-term babies. This is
because their immune systems are less mature, and also they do not have as much
antibody passed on to them from their mothers during pregnancy. Therefore premature
babies need protection from immunisation even more than most babies100, and it is
important that they have their vaccines at the correct time as part of the routine schedule
– there is no reason to delay.
Except for very premature babies (gestational age under 30 weeks or birthweight less
than 1500g), protection from immunisation is the same as for full-term babies100.
Additional doses of vaccine may need to be considered for very premature infants101 and
booster doses are especially important to maintain long-term protection102. Babies born
very early may still be in hospital when they are 8 weeks old and can start their
immunisations before they go home.
Very premature babies may be born before their lungs have matured sufficiently to
breathe properly. In these cases immunisations can be started in hospital where
respiratory monitoring should be undertaken for 48-72 hours after administering the first
immunisation. If the child has apnoea, bradycardia or desaturations after the first
immunisation, the second immunisation should also be given in hospital where
respiration can be monitored32.
A: The very young are most at risk from infections like meningitis and their need
for vaccinations is greatest.
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Q. We use homeopathic remedies. Can’t we use a homeopathic medicine instead
of vaccines?
Many people do use homeopathic and other alternative remedies, however there is no
evidence that they prevent the diseases against which we immunise. The Faculty of
Homeopathy, which represents medical and allied healthcare professionals and
veterinary surgeons who integrate homeopathy into their practice, recommends that
immunisation should be carried out in the normal way using the conventional and
approved vaccines unless there is a genuine medical contraindication103,104. Where there is
a medical contraindication to conventional vaccines (in practice there are very few), or
where a patient may otherwise remain unprotected, they suggest it may be appropriate
to consider use of a homeopathic prophylactic (preventative medicine) specific to the
disease. The Society of Homeopaths which represents professional homeopaths,
“acknowledges that the evidence to support the use of homeopathic prophylactics is
largely anecdotal and therefore the use of this method is currently speculative”105.
Some homeopaths advise against the use of the MMR vaccine, but their professional
organisations do not back them up on this as there is no evidence that homeopathy
prevents the disease for which there are vaccinations106. The Society advises patients to
discuss immunisation with their GP and homeopath107.

A: There is no evidence that homeopathic remedies can protect against the
diseases that vaccines are designed to prevent. There is very little support from
professional organisations that represent homeopaths for substituting vaccines
with homeopathic remedies.

Q: What about all the things added to vaccines. Aren’t these dangerous?
Additives are materials added to vaccines by the manufacturer for a specific purpose – to
make them work better or to ensure safety. They might include:
■

Adjuvants: these enhance and direct the immune response. The only adjuvants in UK
vaccines are aluminium salts.
➧ Aluminium

is one of the most common elements on earth and is present in air, food
and water, so all infants are exposed to it in the environment.

➧ It

is present in many foods: breast milk contains about 40 µg/l108.
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■

Stabilisers: materials that help protect the vaccine from adverse conditions such as the
freeze-drying process or heat; or stop the vaccine from sticking to the sides of the vial.
➧ Can

be sugars (e.g. lactose), amino acids, proteins or buffers.

➧ Some

parents worry about lactose-containing vaccines in lactose-intolerant children,
but lactose is only a problem for these children when it is ingested. Vaccines are
given intramuscularly, and this does not bring on symptoms of lactose intolerance.

■

Preservatives: prevent growth of bacteria & fungi.
➧ Until

recently, the mercury-based preservative, thiomersal was used in DTP
combination vaccines. It was there to prevent contamination when we used to use
multi-dose vials which were repeatedly punctured when drawing up doses. The
safety of thiomersal in vaccines has been firmly established through its use for over
70 years, and by several large studies in the UK and US109. However, as part of a
global goal to reduce the exposure of children to mercury from any avoidable source,
there has been an international effort to eliminate thiomersal from vaccines where
possible. None of the vaccines in the routine childhood immunisation programme44,
nor any meningitis vaccine used in the UK110, now contains thiomersal.

■

Residuals: traces of substances used to make or inactivate vaccine components may
remain in the final product.
➧ Antibiotics:

neomycin, polymyxin B, and streptomycin are used to prevent bacterial
contamination during manufacturing and may be found in trace amounts in some
childhood vaccines108. Allergic reactions to these are very rare, but a previous
confirmed anaphylactic reaction to one of these antibiotics is one of the very few
contra-indications to receiving DTaP/Hib/IPV vaccine111. It is important to remember
that reported allergy to penicillin, for example, or to ‘antibiotics’ in general, is not a
contra-indication to vaccination.

➧ Formaldehyde

is used to inactivate viruses or toxins used in the manufacture of
some vaccines. It is also naturally present in the human body – our bodies need it to
make amino acids and DNA. The barely detectable quantities of formaldehyde that
may remain in some vaccines are less than one-tenth of the levels that circulate
naturally in the bloodstream of a 2-month old baby108.

➧ Materials

derived from cattle, such as agar, casein and casamino acids, are used
during the early stages of manufacture of Men C vaccines and pneumococcal
conjugate vaccine, but are not detectable in the finished product. All manufacturers
source these products from countries certified BSE-free – not the UK112.

A: In the light of recent vaccine scare stories, it is not surprising that there may
be public concern about vaccine additives. However, additives are only used
when they are necessary and they are not dangerous. To vaccinate against the
serious diseases of childhood is much safer than not to vaccinate.
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Q: There are so many children with allergies and asthma. Could this be due to all
the vaccinations?
Asthma and allergies are on the rise in children in industrialised countries. The ‘hygiene
hypothesis’, suggesting that improved hygiene and reduced exposure to infections
promote allergic illness, has been proposed to explain this increase. The theory is that
dealing with early infections occupies a baby’s immune system and directs it along an
infection-fighting pathway. Conversely, in a ‘clean world’ where babies are less exposed
to infections, the immune system shifts to a different pathway – instead of fighting
infections, the immune system over-reacts to allergens in the environment. Although
epidemiological evidence supports the hygiene hypothesis, evidence for the scientific
basis of the hypothesis is contradictory113.
The theory has led people to ask whether, by preventing infections in babies,
immunisation could increase the risk of allergies and asthma. This is implausible because
even fully vaccinated babies and toddlers frequently get coughs and colds and tummy
bugs that we do not vaccinate against. In fact vaccines work by stimulating the immune
system in much the same way that infection does, but in a more controlled manner
without the complications of a serious infection. Many studies, in very large populations,
have looked for evidence that immunisations might cause allergies. The overwhelming
evidence is against any such link114,115,116,117,118.
A: Well-controlled studies in large populations have found no link between
allergies or asthma and vaccination. Asthma, eczema, hay fever and atopy are
not contraindications to immunisation.
This booklet aims to enrich nurses’ knowledge about preventing meningitis
and septicaemia through immunisation. Research has found that parents are
more likely to choose immunisation for their child if they can discuss
concerns with a practitioner they trust who is knowledgeable and able to
discuss vaccine issues119,120.
Myths about vaccination continually appear in the media and it would be all
too easy for media coverage to cloud our professional judgement about the
safety of vaccines. We owe it to the families and children that we care for to
correct these myths and misunderstandings and to confidently deliver positive
messages about immunisation.
Prevention through vaccination is the only way to defeat
meningitis and septicaemia.
Vaccination is the safer alternative to these devastating diseases.
Please use this booklet to discuss the facts with parents.
Always remember that we do not yet have vaccines to protect us against every
cause of meningitis and septicaemia, so recognition and early treatment are crucial.

29

References:
1. National Institute for Health and Clinical Excellence. Feverish illness: assessment and initial management in children younger than 5 years.
London. NICE. 2007.
2. Thompson, M. J., Ninis, N., Perera, R., Mayon-White, R., Phillips, C., Bailey, L., Harnden, A., Mant, D. & Levin, M. Clinical recognition of
meningococcal disease in children and adolescents. Lancet. 2006; 367: 397-403.
3. Scottish Intercollegiate Guidelines Network. Management of invasive meningococcal disease in children and young people. Edinburgh. SIGN. 2008.
4. Medicines Commission summary minutes 14 September 2000.
http://mhra.gov.uk/home/groups/es-cb/documents/committeedocument/con003190.pdf (accessed August 2009).
5. Health Protection Agency Meningococcus Forum. Guidelines for public health management of meningococcal disease in the UK. 2006.
http://www.hpa.org.uk/servlet/ContentServer?c=HPAweb_C&cid=1194947389261&pagename=HPAwebFile (accessed August 2009).
6. Hastings, L., Stuart, J., Andrews, N. & Begg, N. A retrospective survey of clusters of meningococcal disease in England and Wales, 1993 to 1995:
estimated risks of further cases in household and educational settings. Communicable disease report. CDR review. 1997; 7: R195-200.
7. Ladhani, S., Neely, F., Heath, P. T., Nazareth, B., Roberts, R., Slack, M. P. E., McVernon, J. & Ramsay, M.E. Recommendations for the prevention of
secondary Haemophilus influenzae type b (Hib) disease. The Journal of infection. 2009; 58: 3-14.
8. Interim UK guidelines for the public health management of clusters of serious pneumococcal disease in closed settings. 2008.
http://www.hpa.org.uk/web/HPAwebFile/HPAweb_C/1226652138810 (accessed August 2009).
9. Stuart, J. M., Gilmore, A. B., Ross, A., Patterson, W., Kroll, J. S., Kaczmarski, E. B., MacQueen, S., Keady, P., Monk, P. Preventing secondary
meningococcal disease in health care workers: recommendations of a working group of the PHLS meningococcus forum. Communicable disease
and public health / PHLS. 2001; 4: 102-5.
10. Broome, C. V. The carrier state: Neisseria meningitidis. The Journal of antimicrobial chemotherapy. 1986; 18 Suppl A: 25-34.
11. Health Protection Agency website. Vaccination and Immunisation.
http://www.hpa.org.uk/webw/HPAweb&Page&HPAwebAutoListName/Page/1204012992543?p=1204012992543 (accessed August 2009).
12. Health Protection Agency. Core Curriculum for Immunisation Training. Module 12. London. 2005.
http://www.hpa.org.uk/servlet/ContentServer?c=HPAweb_C&cid=1204100468732&pagename=HPAwebFile (accessed August 2009).
13. Health Protection Agency.Vaccination of Individuals with Uncertain or Incomplete Immunisation Status. 2009.
http://www.hpa.org.uk/web/HPAwebFile/HPAweb_C/1194947406156 (accessed August 2009).
14. Trotter, C. L., Andrews, N. J., Kaczmarski, E. B., Miller, E. & Ramsay, M.E. Effectiveness of meningococcal serogroup C conjugate vaccine 4 years
after introduction. Lancet. 2004; 364: 365-7.
15. Department of Health. Vaccine Update. http://www.immunisation.nhs.uk/publications/VU_160_Jun09.pdf. The Immunisation Team Newsletter.
June/July 2009.
16. Hart, C. A. & Thomson, A.P.J. Meningococcal disease and its management in children. BMJ (Clinical research ed.). 2006; 333: 685-90.
17. Cartwright, K. A., Stuart, J. M., Jones, D. M. & Noah, N.D. The Stonehouse survey: nasopharyngeal carriage of meningococci and Neisseria
lactamica. Epidemiology and infection. 1987; 99: 591-601.
18. Trotter, C. L. & Maiden, M.C.J. Meningococcal vaccines and herd immunity: lessons learned from serogroup C conjugate vaccination programs.
Expert review of vaccines. 2009; 8: 851-61.
19. Arcavi, L. & Benowitz, N.L. Cigarette smoking and infection. Archives of internal medicine. 2004; 164: 2206-16.
20. Coen, P. G., Tully, J., Stuart, J. M., Ashby, D., Viner, R. M. & Booy, R. Is it exposure to cigarette smoke or to smokers which increases the risk of
meningococcal disease in teenagers? International journal of epidemiology. 2006; 35: 330-6.
21. Cartwright, K. A., Jones, D. M., Smith, A. J., Stuart, J. M., Kaczmarski, E. B. & Palmer, S.R. Influenza A and meningococcal disease. Lancet. 1991; 338: 554-7.
22. Fraser, P. K., Bailey, G. K., Abbott, J. D., Gill, J. B. & Walker, D.J. The meningococcal carrier-rate. Lancet. 1973; 1: 1235-7.
23. Shigematsu, M., Davison, K. L., Charlett, A. & Crowcroft, N.S. National enhanced surveillance of meningococcal disease in England, Wales and
Northern Ireland, January 1999-June 2001. Epidemiology and infection. 2002; 129: 459-70.
24. Davison, K. L., Crowcroft, N. S., Ramsay, M. E., Begg, N. T., Kaczmarski, E. B., Stuart, J. M., White, J. M., Orr, H. Enhanced surveillance scheme
for suspected meningococcal disease in five regional health authorities in England: 1998. Communicable disease and public health / PHLS.
2002; 5: 205-12.
25. Erickson, L. & De Wals, P. Complications and sequelae of meningococcal disease in Quebec, Canada, 1990-1994. Clinical infectious diseases:
an official publication of the Infectious Diseases Society of America. 1998; 26: 1159-64.
26. Ramsay, M. E., Andrews, N., Kaczmarski, E. B. & Miller, E. Efficacy of meningococcal serogroup C conjugate vaccine in teenagers and toddlers in
England. Lancet. 2001; 357: 195-6.
27. Report of the Director of Immunisation April 2008. Department of Health. http://www.immunisation.nhs.uk/files/Imm_Report_2008.pdf
(accessed July 2009).
28. Southern, J., Crowley-Luke, A., Borrow, R., Andrews, N. & Miller, E. Immunogenicity of one, two or three doses of a meningococcal C conjugate
vaccine conjugated to tetanus toxoid, given as a three-dose primary vaccination course in UK infants at 2, 3 and 4 months of age with acellular
pertussis-containing DTP/Hib vaccine. Vaccine. 2006; 24: 215-9.
29. Maiden, M. C. & Stuart, J. M. Carriage of serogroup C meningococci 1 year after meningococcal C conjugate polysaccharide vaccination. Lancet.
2002; 359: 1829-31.
30. Maiden, M. C. J., Ibarz-Pavón, A. B., Urwin, R., Gray, S. J., Andrews, N. J., Clarke, S. C., Walker, A. M., Evans, M. R., Kroll, J. S., Neal, K. R.,
Ala'aldeen, D. A. A., Crook, D. W., Cann, K., Harrison, S., Cunningham, R., Baxter, D., Kaczmarski, E., Maclennan, J., Cameron, J. C. & Stuart, J.M.
Impact of meningococcal serogroup C conjugate vaccines on carriage and herd immunity. The Journal of infectious diseases. 2008; 197: 737-43.

30

31. Health Protection Agency. Laboratory confirmed cases of serogroup C disease only by age and epidemiological year.
http://www.hpa.org.uk/webw/HPAweb&HPAwebStandard/HPAweb_C/1234859709051?p=1201094595391 (accessed August 2009).
32. Department of Health. Immunisation against infectious diseases. Chapter 16: Haemophilus influenzae type B (Hib). 2009 updated chapter.
http://www.dh.gov.uk/assetRoot/04/13/43/32/04134332.pdf (accessed August 2009).
33. Davies, E.G., Elliman, D.A.C., Hart, A.C., Nicoll, A., Rudd, P.T. (2001). Manual of Childhood Infections. WB Saunders.London.
34. Barbour, M. L., Mayon-White, R. T., Coles, C., Crook, D. W. & Moxon, E.R. The impact of conjugate vaccine on carriage of Haemophilus influenzae
type b. The Journal of infectious diseases. 1995; 171: 93-8.
35. McVernon, J., Howard, A. J., Slack, M. P. E. & Ramsay, M.E. Long-term impact of vaccination on Haemophilus influenzae type b (Hib) carriage in
the United Kingdom. Epidemiology and infection. 2004; 132: 765-7.
36. Oh, S. Y., Griffiths, D., John, T., Lee, Y. C., Yu, L. M., McCarthy, N., Heath, P. T., Crook, D., Ramsay, M., Moxon, E. R. & Pollard, A.J. School-aged
children: a reservoir for continued circulation of Haemophilus influenzae type b in the United Kingdom. The Journal of infectious diseases. 2008;
197: 1275-81.
37. Clements, D. A., Booy, R., Dagan, R., Gilbert, G. L., Moxon, E. R., Slack, M. P., Takala, A., Zimmermann, H. P., Zuber, P. L. & Eskola, J. Comparison
of the epidemiology and cost of Haemophilus influenzae type b disease in five western countries. The Pediatric infectious disease journal. 1993;
12: 362-7.
38. Baraff, L. J., Lee, S. I. & Schriger, D.L. Outcomes of bacterial meningitis in children: a meta-analysis. The Pediatric infectious disease journal. 1993; 12: 389-94.
39. Peltola, H. Worldwide Haemophilus influenzae type b disease at the beginning of the 21st century: global analysis of the disease burden 25
years after the use of the polysaccharide vaccine and a decade after the advent of conjugates. Clinical microbiology reviews. 2000; 13: 302-17.
40. Ramsay, M. E., McVernon, J., Andrews, N. J., Heath, P. T. & Slack, M.P. Estimating Haemophilus influenzae type b vaccine effectiveness in
England and Wales by use of the screening method. The Journal of infectious diseases. 2003; 188: 481-5.
41. Electronic Medicines Compendium. Summary of product characteristics: Menitorix. December 2005.
http://emc.medicines.org.uk/emc/assets/c/html/displaydoc.asp?documentid=17189 (accessed July 2009).
42. Pace, D., Snape, M., Westcar, S., Oluwalana, C., Yu, L., Begg, N., Wysocki, J., Czajka, H., Maechler, G., Boutriau, D. & Pollard, A.J. A novel combined
Hib-MenC-TT glycoconjugate vaccine as a booster dose for toddlers: a phase 3 open randomised controlled trial. Archives of disease in childhood.
2008; 93: 963-70.
43. Schmitt, H., Maechler, G., Habermehl, P., Knuf, M., Saenger, R., Begg, N. & Boutriau, D. Immunogenicity, reactogenicity, and immune memory
after primary vaccination with a novel Haemophilus influenzae-Neisseria meningitidis serogroup C conjugate vaccine. Clinical and vaccine
immunology: CVI. 2007; 14: 426-34.
44. NHS Immunisation Information Leaflet. A guide to childhood immunisations for babies up to 13 months of age.
http://www.immunisation.nhs.uk/publications/284537_upto13months_4ap.pdf (accessed July 2009).
45. Nazareth, B., Slack, M. P., Howard, A. J., Waight, P. A. & Begg, N.T. A survey of invasive Haemophilus influenzae infections. Communicable
disease report. CDR review. 1992; 2: R13-6.
46. NHS Immunisation Information Factsheet. Haemophilus influenzae type b (Hib) and meningococcal serogroup C (MenC) vaccines for children
factsheet. http://www.immunisation.nhs.uk/publications/275879_HibMenCfactsheet.pdf (accessed July 2009).
47. Kitchin, N., Southern, J., Morris, R., Hemme, F., Cartwright, K., Watson, M. & Miller, E. A randomised controlled study of the reactogenicity of an
acellular pertussis-containing pentavalent infant vaccine compared to a quadrivalent whole cell pertussis-containing vaccine and oral
poliomyelitis vaccine, when given concurrently with meningococcal group C conjugate vaccine to healthy UK infants at 2, 3 and 4 months of
age. Vaccine. 2006; 24: 3964-70.
48. Bedford, H. & Elliman, D. Misconceptions about the new combination vaccine. BMJ (Clinical research ed.). 2004; 329: 411-2.
49. Shackley, F., Knox, K., Morris, J. B., Crook, D., Griffiths, D., Mayon-White, R., George, R., Willocks, L. & Moxon, E. Outcome of invasive
pneumococcal disease: a UK based study. Oxford Pneumococcal Surveillance Group. Archives of disease in childhood. 2000; 83: 231-3.
50. Laurichesse, H., Grimaud, O., Waight, P., Johnson, A. P., George, R. C. & Miller, E. Pneumococcal bacteraemia and meningitis in England and
Wales, 1993 to 1995. Communicable disease and public health / PHLS. 1998; 1: 22-7.
51. Ispahani, P., Slack, R. C. B., Donald, F. E., Weston, V. C. & Rutter, N. Twenty year surveillance of invasive pneumococcal disease in Nottingham:
serogroups responsible and implications for immunisation. Archives of disease in childhood. 2004; 89: 757-62.
52. Bedford, H., de Louvois, J., Halket, S., Peckham, C., Hurley, R. & Harvey, D. Meningitis in infancy in England and Wales: follow up at age 5 years.
BMJ (Clinical research ed.). 2001; 323: 533-6.
53. van de Beek, D., Schmand, B., de Gans, J., Weisfelt, M., Vaessen, H., Dankert, J. & Vermeulen, M. Cognitive impairment in adults with good
recovery after bacterial meningitis. The Journal of infectious diseases. 2002; 186: 1047-52.
54. World Health Organization. Pneumococcal Vaccines. Weekly Epidemiological Record. 2003; 78(14): 110-119.
55. Kaye, P., Malkani, R., Martin, S., Slack, M., Trotter, C., Jit, M., George, R. & Miller, E. Invasive Pneumococcal Disease (IPD) in England & Wales
after 7-valent conjugate vaccine (PCV7) & potential impact of 10 and 13-valent vaccines.
http://www.hpa.org.uk/web/HPAwebFile/HPAweb_C/1245581527892. Presented at ESPID, 2009.
56. World Health Organization. Worldwide progress in introducing pneumococcal conjugate vaccine, 2000-2008. Weekly Epidemiological Record.
2008; 43: 388-392.
57. Report of the Director of Immunisation April 2009. Department of Health.
http://www.immunisation.nhs.uk/files/11678_ImmunisationReport_acc.pdf (accessed August 2009).
58. Joint Committee on Vaccination and Immunisation. Biennial Report. 2007-08.
http://www.advisorybodies.doh.gov.uk/jcvi/JCVI_biennialreport_2007-8.pdf (accessed August 2009).

31

59. Center, K. J. Prevenar vaccination: review of the global data, 2006. Vaccine. 2007; 25: 3085-9.
60. Hsu, H. E., Shutt, K. A., Moore, M. R., Beall, B. W., Bennett, N. M., Craig, A. S., Farley, M. M., Jorgensen, J. H., Lexau, C. A., Petit, S., Reingold,
A., Schaffner, W., Thomas, A., Whitney, C. G. & Harrison, L.H. Effect of pneumococcal conjugate vaccine on pneumococcal meningitis.
The New England journal of medicine. 2009; 360: 244-56.
61. Centers for Disease Control and Prevention Invasive pneumococcal disease in children 5 years after conjugate vaccine introduction-eight states,
1998-2005. MMWR. Morbidity and mortality weekly report. 2008; 57: 144-8.
62. Choi, E. H., Kim, S. H., Eun, B. W., Kim, S. J., Kim, N. H., Lee, J. & Lee, H.J. Streptococcus pneumoniae serotype 19A in children, South Korea.
Emerging infectious diseases. 2008; 14: 275-81.
63. Kirkham, L. S., Jefferies, J. M. C., Kerr, A. R., Jing, Y., Clarke, S. C., Smith, A. & Mitchell, T.J. Identification of invasive serotype 1 pneumococcal
isolates that express nonhemolytic pneumolysin. Journal of clinical microbiology. 2006; 44: 151-9.
64. Q&A for launch of the new childhood immunisation programme. NHS Immunisation Information. September 2006.
http://www.immunisation.nhs.uk/files/QandAnewprogrammeFINAL260706.pdf (accessed July 2009).
65. Centers for Disease Control and Prevention. Recommended childhood and adolescent immunisation schedule United States 2007.
http://www.cdc.gov/vaccines/recs/schedules/downloads/child/2007/child-schedule-color-print.pdf (accessed July 2009).
66. Health Protection Agency. Core Curriculum for Immunisation Training. Module 9. London. 2005.
http://www.hpa.org.uk/servlet/ContentServer?c=HPAweb_C&cid=1204100468732&pagename=HPAwebFile (accessed August 2009).
67. Joint Committee on Vaccination and Immunisation. Minutes of the meeting held on 18 February 2009. http://www.dh.gov.uk/ab/JCVI/DH_095044
(accessed August 2009).
68. Health Protection Agency. Protocol for the clinical management of cases of invasive pneumococcal disease (IPD) in children targeted for routine
or catch-up vaccination with pneumococcal conjugate vaccine (Prevenar) October 2008.
http://www.hpa.org.uk/web/HPAwebFile/HPAweb_C/1194947366060 (accessed July 2009).
69. Department of Health. Immunisation against infectious diseases. Chapter 25: Pneumococcal. 2006.
http://www.dh.gov.uk/en/Publichealth/Healthprotection/Immunisation/Greenbook/DH_4097254 (accessed July 2009).
70. Working Party of the British Committee for Standards in Haematology Clinical Haematology Task Force. Guidelines for the prevention and
treatment of infection in patients with an absent or dysfuntional spleen. British Medical Journal. 1996; 312 (7028): 430-434 and 2001 update
http://www.bmj.com/cgi/eletters/312/7028/430
71. RCPCH best practice statement. Immunisation of the immunocompromised child. February 2002. www.rcpch.ac.uk/doc.aspx?id_Resource=1768
(accessed July 2009).
72. Castagnola, E. & Fioredda, F. Prevention of life-threatening infections due to encapsulated bacteria in children with hyposplenia or asplenia: a
brief review of current recommendations for practical purposes. European journal of haematology. 2003; 71: 319-26.
73. World Health Organization. Epidemics of meningococcal disease, African meningitis belt. Weekly Epidemiological Record. 2001; 37: 281-288.
74. Wilder-Smith, A. & Memish, Z. Meningococcal disease and travel. International journal of antimicrobial agents. 2003; 21: 102-6.
75. Lingappa, J. R., Al-Rabeah, A. M., Hajjeh, R., Mustafa, T., Fatani, A., Al-Bassam, T., Badukhan, A., Turkistani, A., Makki, S., Al-Hamdan, N., Al-Jeffri,
M., Al Mazrou, Y., Perkins, B. A., Popovic, T., Mayer, L. W. & Rosenstein, N.E. Serogroup W-135 meningococcal disease during the Hajj, 2000.
Emerging infectious diseases. 2003; 9: 665-71.
76. Kwara, A., Adegbola, R. A., Corrah, P. T., Weber, M., Achtman, M., Morelli, G., Caugant, D. A. & Greenwood, B.M. Meningitis caused by a serogroup
W135 clone of the ET-37 complex of Neisseria meningitidis in West Africa. Tropical medicine & international health : TM & IH. 1998; 3: 742-6.
77. GSK UK, ACWY Vax Vaccine Summaries of Product Characteristics, August 2008.
http://emc.medicines.org.uk/emc/assets/c/html/displayDocPrinterFriendly.asp?documentid=4204 (accessed July 2009).
78. Department of Health. Immunisation against infectious diseases. Chapter 22: Meningococcal. 2009 updated chapter.
http://www.dh.gov.uk/en/Publichealth/Healthprotection/Immunisation/Greenbook/DH_4097254 (accessed July 2009).
79. Health Protection Agency. NOIDs Final Midi Report for 2007. England and Wales.
http://www.hpa.org.uk/web/HPAwebFile/HPAweb_C/1223622641711 (accessed July 2009).
80. Department of Health. Changes to the BCG Vaccination Programme. Letter from the Chief Medical Officer. July 2005.
http://www.dh.gov.uk/en/Publicationsandstatistics/Lettersandcirculars/Professionalletters/Chiefmedicalofficerletters/DH_4114993 (accessed July 2009).
81. Department of Health. Immunisation against infectious diseases. Chapter 32: Tuberculosis. 2009 updated chapter.
http://www.dh.gov.uk/en/Publichealth/Healthprotection/Immunisation/Greenbook/DH_4097254 (accessed July 2009).
82. Grimwood, K., Anderson, V. A., Bond, L., Catroppa, C., Hore, R. L., Keir, E. H., Nolan, T. & Roberton, D.M. Adverse outcomes of bacterial meningitis
in school-age survivors. Pediatrics. 1995; 95: 646-56.
83. National Deaf Chidlren's Society. Quality Standard in Paediatric Audiology, Vol IV: Guidelines for the Early Identification and the Audiological
Management of children with Hearing Loss. London. 2000.
84. Dodds, A., Tyszkiewicz, E. & Ramsden, R. Cochlear implantation after bacterial meningitis: the dangers of delay. Archives of disease in childhood.
1997; 76: 139-40.
85. Shears, D., Nadel, S., Gledhill, J., Gordon, F. & Garralda, M.E. Psychiatric adjustment in the year after meningococcal disease in childhood.
Journal of the American Academy of Child and Adolescent Psychiatry. 2007; 46: 76-82.
86. Bache, C. E. & Torode, I.P. Orthopaedic sequelae of meningococcal septicemia. Journal of pediatric orthopedics. 2006; 26: 135-9.
87. Department of Health. Immunisation against infectious diseases. Chapter 8: Vaccine safety and the management of adverse events following
immunisation. 2009 updated chapter. http://www.dh.gov.uk/en/Publichealth/Healthprotection/Immunisation/Greenbook/DH_4097254
(accessed August 2009).

32

88. Department of Health. Immunisation against infectious diseases. Chapter 6: Contraindications and special considerations. 2009 updated
chapter.. http://www.dh.gov.uk/en/Publichealth/Healthprotection/Immunisation/Greenbook/DH_4097254 (accessed August 2009).
89. Mackie, R. I., Sghir, A. & Gaskins, H.R. Developmental microbial ecology of the neonatal gastrointestinal tract. The American journal of clinical
nutrition. 1999; 69: 1035S-1045S.
90. Schoolscience website. http://resources.schoolscience.co.uk/ABPI/immune/immune3.html (accessed August 2009).
91. Halsey, N. A. Combination vaccines: defining and addressing current safety concerns. Clinical infectious diseases: an official publication of the
Infectious Diseases Society of America. 2001; 33 Suppl 4: S312-8.
92. Offit, P. A., Quarles, J., Gerber, M. A., Hackett, C. J., Marcuse, E. K., Kollman, T. R., Gellin, B. G. & Landry, S. Addressing parents' concerns: do
multiple vaccines overwhelm or weaken the infant's immune system?. Pediatrics. 2002; 109: 124-9.
93. Atkinson, W. L., Pickering, L. K., Schwartz, B., Weniger, B. G., Iskander, J. K., Watson, J. C. General recommendations on immunization.
Recommendations of the Advisory Committee on Immunization Practices (ACIP) and the American Academy of Family Physicians (AAFP). MMWR.
Recommendations and reports : Morbidity and mortality weekly report. Recommendations and reports / Centers for Disease Control. 2002; 51: 1-35.
94. Hviid, A., Wohlfahrt, J., Stellfeld, M. & Melbye, M. Childhood vaccination and nontargeted infectious disease hospitalization. JAMA : The journal of
the American Medical Association. 2005; 294: 699-705.
95. Miller, E., Andrews, N., Waight, P. & Taylor, B. Bacterial infections, immune overload, and MMR vaccine. Measles, mumps, and rubella. Archives of
disease in childhood. 2003; 88: 222-3.
96. Stowe, J., Andrews, N., Taylor, B. & Miller, E. No evidence of an increase of bacterial and viral infections following Measles, Mumps and Rubella
vaccine. Vaccine. 2009; 27: 1422-5.
97. Oddy, W. H., Sly, P. D., de Klerk, N. H., Landau, L. I., Kendall, G. E., Holt, P. G. & Stanley, F.J. Breast feeding and respiratory morbidity in infancy: a
birth cohort study. Archives of disease in childhood. 2003; 88: 224-8.
98. Levine, O. S., Farley, M., Harrison, L. H., Lefkowitz, L., McGeer, A. & Schwartz, B. Risk factors for invasive pneumococcal disease in children: a
population-based case-control study in North America. Pediatrics. 1999; 103: E28.
99. Silfverdal, S. A., Bodin, L., Hugosson, S., Garpenholt, O., Werner, B., Esbjörner, E., Lindquist, B. & Olcén, P. Protective effect of breastfeeding on invasive
Haemophilus influenzae infection: a case-control study in Swedish preschool children. International journal of epidemiology. 1997; 26: 443-50.
100. Heath, P. T., Booy, R., McVernon, J., Bowen-Morris, J., Griffiths, H., Slack, M. P. E., Moloney, A. C., Ramsay, M. E. & Moxon, E.R. Hib vaccination
in infants born prematurely. Archives of disease in childhood. 2003; 88: 206-10.
101. Department of Health. Immunisation against infectious diseases. Chapter 7: Immunisation of individuals with underlying medical conditions. 2009
updated chapter. http://www.dh.gov.uk/en/Publichealth/Healthprotection/Immunisation/Greenbook/DH_4097254 (accessed August 2009).
102. Ruggeberg, J. U., Collins, C., Clarke, P., Johnson, N., Sinha, R., Everest, N., Chang, J., Stanford, E., Balmer, P., Borrow, R., Martin, S., Robinson,
M. J., Moxon, E. R., Pollard, A. J. & Heath, P.T. Immunogenicity and induction of immunological memory of the heptavalent pneumococcal
conjugate vaccine in preterm UK infants. Vaccine. 2007; 25: 264-71.
103. Faculty of Homeopathy. http://www.facultyofhomeopathy.org/ (accessed August 2009).
104. English, J. M. Enough nonsense on immunization. British Homeopathic Journal. 1990; 79: 198-200.
105. The Society of Homeopaths. http://www.homeopathy-soh.org/ (accessed August 2009).
106. Rapid response to: Schmidt, K., Ernst, E. & Andrews, D. Aspects of MMR. Survey shows that some homoeopaths and chiropractors advise
against MMR. BMJ (Clinical research ed.). 2002; 325(7364): 597.
107. Crump, S. C. & Oxley, M. Society of Homeopaths does not advise against vaccination. BMJ (Clinical research ed.). 2003; 326: 164.
108. Offit, P. A. & Jew, R.K. Addressing parents' concerns: do vaccines contain harmful preservatives, adjuvants, additives, or residuals? Pediatrics.
2003; 112: 1394-7.
109. NHS Immunisation Information Factsheet. 2003. http://www.immunisation.nhs.uk/publications/thiomersalfsht2.pdf (accessed August 2009).
110. Electronic Medicines Compendium. http://emc.medicines.org.uk/medicine/4204/SPC/ACWY+Vax+Vaccine/ (accessed August 2009).
111. Electronic Medicines Compendium. http://emc.medicines.org.uk/emc/assets/c/html/displaydoc.asp?documentid=15257 (accessed August 2009).
112. European Agency for Evaluation of Medicinal products (EMEA). http://www.emea.europa.eu/pdfs/human/bwp/081901en.pdf (accessed August 2009).
113. Schaub, B., Lauener, R. & von Mutius, E. The many faces of the hygiene hypothesis. The journal of allergy and clinical immunology. 2006; 117: 969-77.
114. Offit, P. A. & Hackett, C.J. Addressing parents' concerns: do vaccines cause allergic or autoimmune diseases? Pediatrics. 2003; 111: 653-9.
115. Hviid, A. & Melbye, M. Measles-mumps-rubella vaccination and asthma-like disease in early childhood. American journal of epidemiology.
2008; 168: 1277-83.
116. Balicer, R. D., Grotto, I., Mimouni, M. & Mimouni, D. Is childhood vaccination associated with asthma? A meta-analysis of observational studies.
Pediatrics. 2007; 120: e1269-77.
117. Grüber, C. Childhood immunisations and the development of atopic disease. Archives of disease in childhood. 2005; 90: 553-5.
118. Spycher, B. D., Silverman, M., Egger, M., Zwahlen, M. & Kuehni, C.E. Routine vaccination against pertussis and the risk of childhood asthma: a
population-based cohort study. Pediatrics. 2009; 123: 944-50.
119. Benin, A. L., Wisler-Scher, D. J., Colson, E., Shapiro, E. D. & Holmboe, E.S. Qualitative analysis of mothers' decision-making about vaccines for
infants: the importance of trust. Pediatrics. 2006; 117: 1532-41.
120. Bedford, H. & Lansley, M. Information on childhood immunisation: parents' views. Community practitioner : the journal of the Community
Practitioners' & Health Visitors' Association. 2006; 79: 252-5.

33

Meningitis Research Foundation fights meningitis and septicaemia
by funding vital scientific research, promoting education and
awareness, and supporting people affected.
We provide a range of resources for health professionals, symptoms leaflets for parents,
a DVD for health promotion activities, and written and audio information in 22 languages
that highlights the importance of immunisation. All our materials are provided free of
charge and can be obtained by emailing info@meningitis.org, by calling your local office
or visiting

www.meningitis.org
Freefone 24 hour helpline 080 8800 3344
Meningitis Research Foundation's Helpline responds to people who want to know more
about meningitis and septicaemia and vaccines to prevent them, or who are worried
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