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Outline:
• Pneumococcal vaccination:
- caracteristics of the vaccine
- effectiveness
- cost-effectiveness
• Influenza vaccination in asthma and allergy:
- safety
- effectiveness
- influence of corticosteroid therapy.
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Streptococcus pneumoniae
infections.
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o

Streptococcus pneumoniae is a
ubiquitous human bacterial
pathogen representing the
leading cause of pneumonia and
meningitis in all age groups.

o

This is particularly true in
infancy and old age, with
associated significant mortality.
Kim Mulholland, Pediatr Pulmonol. 2003; 36:469–474.

Control of pneumococcal
diseases by vaccination.
o

o

Vaccination with 23-valent
pneumococcal capsular polysaccaride
(CP) has been promoted for the past
90 years but its true value in providing
durable protection in individuals
requiring it most is in greatest doubt.
The introduction of the proteinconjugated pneumococcal
polysaccharide vaccine provides new
opportunity for prevention exist.
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General indications:
- Childhood & advanced
age.
- Immunodeficiencies
- Chronic renal diseases
- Chronic heart diseases
- Chronic lung diseases
- Chronic liver diseases
- Diabetes mellitus
- Severe splenic dysfunction.

Pneumococcal vaccination with capsular
polysaccaride vaccine (PPV) or proteinconjugated polysaccaride vaccine (CPV).
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A trial of 9-valent pneumococcal conjugate
vaccine in children with and those without
HIV infection.
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Klugman KP et al. N Engl J Med 2003;349:1341-8.

How many episodes of hospital care might
be prevented by widespread uptake of
pneumococcal conjugate vaccine?

o

o

In 1999 in U.K. in children 3 m to 5rs
old, 134 episodes of septicaemia, 245 of
meningitis, and 216 of pneumonia due to
pneumococci were reported.
Episodes of "unspecified" disease
(respectively 68, 36 and 2548) were
probably pneumococcal in origin.
78% cases of pneumococcal
septicaemia, 76% of meningitis, and
16% of pneumonia may be preventable
annually by means of pneumococcal
conjugate vaccination 22.
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The cost-effectiveness of pneumococcal
conjugate vaccination in Australia.
o

Results: For a birth cohort of 250,000, the
gross cost of vaccination is $ 78.6
million. Subtracting treatment cost
savings, the net cost (discounted) is
$ 61.7 million.

o

Vaccination prevents 13.7 deaths: the
discounted cost per death avoided is $ 5.0
million, giving a break-even vaccine price
of $ 15.40 per dose, instead of $ 90.00.

o

Conclusion: The importance of PCV7 to
cost-effectiveness in resource rich and
resource poor settings warrants further
studies.
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Butler JR et al. Vaccine. 2004; 22: 1138-49.

Intranasal vacination with recombinant
proteins and adjuvant against Haemophilus
influenzae in mice.
• Intranasal vaccination
with recombinant P6

Haemophilus influenzae recovery.

Haemophilus influenzae (H.i.)

protein and
adamantylamide dipeptide
(AdDP) as mucosal
adjuvant confers efficient
protection against otitis
media and lung infection
by H.i. in mice.
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Bertot GM et al. Journal Infect Dis 2004; 189:1304–12

Intranasal vaccination with rP6 protein and
AdDP induce efficient production IgA abs
against Haemophilus influenzae in mice.
Antigen-specific IgA

I.G.G.
I.G.G.

Bertot GM et al. Journal Infect Dis 2004; 189:1304–12

Influenza
o

Annual influenza vaccination is
recommended for children at high risk
of complications from influenza due
to underlying medical conditions, and
encouraged for all children aged 6 to
23 months when feasible.

o

In 2000 in U.S.A. approximately 5.2
to 10.0 million children aged 6 months
through 17 years (7.4%-14.2%) had
high-risk conditions indicated for
influenza vaccination.

o

Asthma accounted for the majority of
conditions.
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Erhart LM et al. J Pediatr. 2004; 144: 191-5.

The safety of inactivates influenza vaccine
in adults and children with asthma.
o

Methods. Trial in 2032 pts with asthma (3 to 64
yrs) to investigate the safety of the inactivated
trivalent split-virus influenza vaccine.

o

Results. In two week period the frequency of
exacerbations of asthma was similar after the
influenza vaccination and after placebo
injection (28.8 % and 27.7 %).

o

I.G.G.
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A. Rescue medications

B. PEFR

Conclusions. The inactivated influenza vaccine
is safe to administer to adults and children with
asthma, including those with severe asthma.
Given the morbidity of influenza, all those with
asthma should receive the vaccine annually.
NEJM 2001; 345: 1529-36.

o

Results. Influenza-related asthma
exacerbations were of similar severity
in both groups; however they lasted
3.1 days shorter in the vaccine group
(p = 0.06).
Conclusions. Influenza vaccination
did not result in a significant
reduction of the number, severity, or
duration of asthma exacerbations
caused by influenza.
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o

Study design. 796 children had
parenteral vaccination with
inactivated vaccine or placebo and
followed from November to April 1
of the next year.
N° of children

o

N° of children

Effectiveness of influenza vaccination in
children with asthma.
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Bueving HJ et al. AJRCCM 2004; 169: 488-93.

Effect of corticosteroid therapy on immune
response to influenza vaccination in
children and adults with asthma.
o

294 patients with asthma [group 1: high-medium-doses of ICS or oral
CS ; group 2: not receiving CS or low-dose ICS] were randomized to
receive placebo or inactivated trivalent split-virus influenza vaccine.

o

Serologic responses to each influenza vaccine antigen were
significantly higher in vaccine than in placebo recipients and were
similar among influenza vaccine groups 1 and 2.

o

Post hoc subgroup analyses demonstrated an attenuated response to
influenza B antigen in subjects receiving high-dose ICS compared
with subjects who were steroid-naive (P<.05).
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Hanania NA, et al. JACI 2004; 113: 717-24.

Egg allergy poses as a challenge in
influenza vaccination programs.
o

Influenza vaccines are derived from
the extra embryonic fluid of chicken
embryos inoculated with specific
types of influenza virus.

o

The vaccines typically contain
measurable quantities of egg protein
allergens, such as ovomucoidovalbumin.

o

Adverse allergic reactions have been
seen in patients (including children)
with egg allergy injected with
inactivated influenza vaccines.
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Zeiger RS. JACI 2002;110:834-40.

The Red Boock
o

Children with severe anaphylactic reactions to chicken or egg
protein (generalized urticaria, hypotension, or manifestations of
upper or lower airway obstruction) can experience, on rare
occasions, a similar type of reaction to killed influenza
vaccines.

o

Although influenza vaccine has been administered safely to
such children after skin testing and even desensitization, these
children generally should not receive influenza vaccine because
of their risk of reactions, the likely need for yearly vaccination,
and the availability of chemoprophylaxis against influenza
infection.
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Red Book: report of the Committee on Infectious Diseases. 25th ed. 2000.

Influenza vaccination in egg allergy:
a practical protocol.
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Zeiger RS. JACI 2002;110:834-40.
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Egg protein content in various
lots of influenza vaccines.
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Zeiger RS. JACI 2002;110:834-40.

Influenza vaccination coverage level
at a cystic fibrosis center: out of 335
pts, 256 received the vccine.
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Marshall BC et al. Pediatrics 2002; 109: 1-4

Pulmonary tuberculosis.
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Open questions in TB control.
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o

Indications for Mantoux test.

o

Role of BCG vaccination.

o

How to distinguish Mantoux
reactions caused by BCG from those
caused by natural mycobacterial
infections.

o

Positive Mantoux Test Cutoffs.

o

Boosted reactions to Mantoux.

BCG vaccination.
o

BCG is a suspension of live attenuated M. bovis and remains
the only vaccine available for TB.

o

The aim of BCG vaccination is not to prevent transmission of
MTB but rather to prevent progression of infection to disease.
Its main role is in preventing meningeal and disseminated
(miliary) TB in young children for whom its efficacy is
greater than 80%.

o

It is not recommended for routine vaccination of adults but
may have benefits over a Mantoux screening policy in health
workers expected to be exposed to multi-drug resistant TB.
I.G.G.
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Effect of BCG vaccination on
Mantoux testing.
o

Most people vaccinated with BCG will develop a
Mantoux reaction > 10 mm within 8-12 wks of
vaccination: this reaction does not correlate with
effectiveness of the vaccine.

o

The degree of persistence of this response is
influenced by the age at vaccination: if BCG is given
in the 1st yr of life, it is unlikely to cause Mantoux
reactions of > 10 mm after the age of 2 or 3 yrs.

o

Those vaccinated later in childhood are more likely
to have persistent responses but the majority of these
will be < 10 mm within 10 years of vaccination.
I.G.G.
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How to distinguish Mantoux reactions caused
by BCG from those caused by natural
infections?
o

The most important factor influencing the probability that a
tuberculin reaction represents true infection with MTB rather
than the effect of BCG is the prevalence of LTBI in the
population sub-group being tested.

o

Some authorities recommend that BCG vaccination status be
ignored when performing the Mantoux test if the patient is in a
high risk group for TB infection or if the vaccine was given in
infancy.

o

In these instances the likelihood of true infection with MTB
relative to a false-positive reaction is increased.
I.G.G.
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Risk factors for TB infection in children in
contact with infectious TB cases in the
Gambia, West Africa.
o

In a highly endemic country with high BCG vaccination
coverage, TB infection in children who were in contact with
individual with infectious TB was directly related to the intensity
of exposure to the individual with TB.

o

Nutritional status and presence of a BCG scar were not
independent risk factors for TST positivity in this population.

o

A positive TST in a child reflects most probably TB infection
rather than previous BCG vaccination.

I.G.G.
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Lienhardt C et al. Pediatrics 2003; 111:608-614.

Should France continue to use BCG?
o

In the context of the decrease of tuberculosis incidence, a re-assessment of
the French BCG vaccination policy has been undertaken.

o

Data from several countries having discontinued primovaccination confirm
the effectiveness of BCG vaccination on childhood tuberculosis, mainly on
extra-pulmonary cases.

o

Base on these data and on the estimation carried out by the National Institute
for Public Health Surveillance of the impact of the discontinuation in France
of BCG re-vaccination and primovaccination, it was decided to discontinue
the policy of re-vaccination and of routine tuberculin testing.

o

A multidisciplinary expertise aimed at studying the relevancy, the feasibility
and the acceptability of various options of reducing the target-population of
primovaccination is on-going.
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Levy-Bruhl D. Rev Prat. 2004; 54: 506-8.

Neonatal BCG vaccine and response to
tuberculin test in children in contact with
tuberculosis patients in Recife, Brazil.
o

This case-control study analyses the association between the tuberculin
response (TT) and the neonatal BCG vaccine in 330 children under 15 who
are home contacts of tuberculosis patients.

o

The multivariate analysis showed that being exposed to a patient with
pulmonary lesions with cavities (OR = 3.14; CI: 1.59-6.20; p = 0.000), a
positive sputum smear (OR = 3.65; CI: 1.52-8.78; p = 0.002) or a positive
culture (OR = 4.42; CI: 1.39-14.1; p = 0.005), being under five (OR = 0.47;
CI: 0.22-0.99; p = 0.045) are independently associated with a positive TT.

o

The fact that a prior BCG scar is not associated with a positive response to
the TT indicates the need to re-open discussion of the guidelines which exist
in many poor countries where tuberculosis is still a serious public health
problem.

I.G.G.
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Militao de Albuquerque Mde F et al. J Trop Pediatr. 2004; 50: 32-6.

BCG vaccination, atopy and asthma.
It has been proposed that
early age at BCG
vaccination may
stimulate a “Th1- type”
immune response, with
protection against the
development of allergy
and its clinical
manifestations.
I.G.G.
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Effect of BCG vaccination on cytokine
mRNA expression in atopic
children with asthma.
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Ozera A. et al. Immunology Letters 2003; 86: 29-35.

Age at BCG vaccination and risk
of atopy.
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Bager p et al. Clin Exp Allergy 2003; 33:1512–1517

Age at BCG vaccination and risk of
allergic rhinitis and asthma.
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Bager p et al. Clin Exp Allergy 2003; 33:1512–1517

Third generation, purified fusion protein (PFP-3)
vaccine to prevent severe respiratory syncytial
virus (RSV) infections.
o

o

o
o

I.G.G.
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A phase II, multi-center, adjuvant-controlled trial was performed in
RSV seropositive children with cystic fibrosis (CF); 151 received the
adjuvant-control and 143 received the vaccine.
At enrollment, RSV-specific, serum antibodies were comparable
between both groups. At post-vaccination and end-of-study, RSVspecific, neutralizing antibody (Nt Ab) and binding antibody (Bd Ab) to
the fusion (F) protein were significantly higher in PFP-3 vaccinees.
After 28 days post-vaccination, Nt Ab and Bd Ab to F protein titers
declined slowly at rates of 0.23 and 0.37 log2 per month, respectively.
The PFP-3 vaccine-induced a robust immune response that lasted
throughout the RSV season.
Piedra PA et al. Vaccine. 2003; 21: 2448-60.

Vaccination of cystic fibrosis patients against
Pseudomonas aeruginosa reduces the proportion of
patients infected and delays time to infection.
o

Background. Cystic fibrosis (CF) almost always leads to chronic airway
infection with Pseudomonas aeruginosa.

o

Methods: In 1989-1990, 30 young children with CF, mean age 7 years, with
no prior history of infection with P. aeruginosa, were vaccinated against P.
aeruginosa with a polyvalent conjugate vaccine.

o

Conclusions: Regular vaccination of young CF patients for a period of 10
years with a polyvalent conjugate vaccine reduced the frequency of chronic
infection with P. aeruginosa. This was associated with better preservation of
lung function. Vaccinated patients gained more weight during the study
period, a possible indication of an improved overall health status.

I.G.G.
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Lang AB et al. Pediatr Infect Dis J. 2004; 23: 504-10.

The cost-effectiveness of pneumococcal
conjugate vaccination in Australia.
o

Background: Pneumococcal conjugate vaccine, 7 valent (PCV7) is the most
costly vaccine considered for publicly funded programs. In mid 2001,
Australia funded PCV7 for high-risk groups only (indigenous children and
children with certain underlying medical conditions).

o

Methods: The incidence of invasive pneumococcal disease (IPD), nonbacteraemic pneumonia and otitis media was estimated.

o

Results: For a birth cohort of 250,000, the gross cost of vaccination is $ 78.6
million. Subtracting treatment cost savings, the net cost (discounted) is $
61.7 million. Vaccination prevents 13.7 deaths. The discounted cost per
death avoided is $ 5.0 million, per life-year saved $ 230,130, giving a breakeven vaccine price of $ 15.40 per dose instead of $ 90.00.

o

Conclusion: The impact of PCV7 against non-bacteraemic pneumonia is
poorly defined, but its importance to cost-effectiveness in resource rich and
resource poor settings warrants further studies.
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Butler JR et al. Vaccine. 2004; 22: 1138-49.

Prevalence of high-risk medical
conditions in children aged 6 months to
17 years, United States, 2000.
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Erhart LM et al. J Pediatr. 2004; 144: 191-5.

Daily Mean PEFR (A) and % patients who used
rescue medication to control asthma (B) during the
2 wks after vaccine and placebo injections.
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NEJM 2001; 345: 1529-36.

Clinical and immunological effects of
inactivated influenza vaccine in children
with asthma.
o

Although annual influenza vaccinations are recommended by many
authorities, some doctors may be reluctant to vaccinate asthmatic children
because of the risk of inducing bronchial reactivity and exacerbating the
asthma.

o

In asthmatic children with stable asthma, influenza vaccine did not induce
significant changes in PC20, FEV1, PEF variability, symptom scores and
the Th1/Th2 ratio between day 1 pre-vaccination and day 14 postvaccination.

o

Similar results of PEF variability and asthma symptom score were
obtained when the analysis was restricted to the day 1 pre-vaccination and
day 3 post-vaccination.

I.G.G.
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Chiu WJ et al. Pediatr Allergy Immunol. 2003; 14: 429-36.

Pneumococcal vaccine for asthma:
Cochrane Database.
o

Aim. To review trials to determine the efficacy of pneumococcal
vaccine in reducing mortality or morbidity from pneumococcal
disease in asthmatics. Of the 3 papers retrieved, only 1 satisfied
the inclusion criteria but its methodological quality was low.

o

Result. Comparisons in a sub-set of 30 asthmatic children,
showed that pneumococcal vaccination decreased the incidence of
acute asthma exacerbations from 10 to 7 (per child per year).

o

Conclusion. This review found very limited evidence to support
the routine use of pneumococcal vaccine in people with asthma.
A randomised trial of vaccine efficacy in children and adults with
asthma is needed.
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Sheikh A et al. Cochrane Database Syst Rev. 2002:CD002165.

Effectiveness of influenza vaccination in
children with asthma.
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Bueving HJ et al. AJRCCM 2004; 169: 488-93.

