
I know that as Otolaryngologists, many of you do very complex and hi-tech 
surgeries and I always feel a little bit nervous just presenting about something as 
simple as vaccines, but I hope that I can engage your professional interest, perhaps 
your interest as health-care providers in general who care for children, as well as 
perhaps your interest as parents. 
So I would like to address the question what is new in respiratory vaccines among 
children. And in asking this question, I came up with three answers:

• The first is that for some vaccines, there are new data available that help us 
better understand what the impact of those vaccines might be.

• The second is that there are new vaccine recommendations in the United 
States and I would like to share with you the recommendations for influenza 
vaccination among young children. 

• And the third answer to the question of what is new, relates to the 
development of new vaccines, and the one that I would like to highlight is 
pertussis vaccination for adolescents.

Since 2000, when pneumococcal conjugate vaccine was first licensed in the 
United States, substantial data have been collected on the impacts of pneumococcal 
conjugate vaccine. There are data showing that the efficacy and the effectiveness 
in routine use of this vaccine are over 90 percent. We have seen a significant 
decrease in antibiotic-resistant infections as well as both direct protection of the 
children who are vaccinated, as well as herd immunity, with decreased spread 
of pneumococcal infections in the community, protecting those who have not 
received vaccine. We have also seen, in a number of different studies, a decrease 
in lobar pneumonia of about 20%. Studies before license showed a decrease of 
6 to 8% in acute otitis media and antimicrobial use was shown to be decreased 
by about 15% in a randomized trial and in a daycare study that was conducted 
in Israel. Important recent information on pneumococcal conjugate vaccine 
impacts comes from a randomized control trial, of a 9- valent vaccine in Gambia, 
published in March, 2005. Vaccine or placebo was administered to over 8 
thousand Gambian infants at 2, 4 and 6 months of age. Children were followed up 
for pneumonia, clinically, with chest X-ray and by culture. In addition, hospital 
admissions and deaths were counted in the two study groups. The results showed 
a vaccine efficacy of 77% for culture-proven invasive disease. In addition, the 
investigators found that 37% of chest X-ray positive pneumonias were prevented 
in the vaccination group. And that the number of admissions from all causes 
was decreased by 15% and mortality was decreased by 16%. This last number 
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is remarkable, because this is the first vaccine study in several decades that has 
actually shown a significant impact on mortality, and this number suggests that 
if pneumococcal conjugate vaccine were used on infants worldwide, more than 1 
million childhood deaths might be prevented. 
The relevance of these results to Brazil is that in contrast to the 7-valent vaccine 
that is currently licensed in the United States, this 9-valent vaccine, which 
includes serotypes 1 and 5, is much more appropriate for the distribution of strains 
that are circulating here. Among 2326 Pneumococcal isolates from Brazilian 
children between 1977 and 1990 in São Paulo, 73% of those were serotypes that 
were included in the 9-valent vaccine, compared with only 58% in the 7-valent 
vaccine. When one adds the cross-reacting serotypes for which vaccine is likely 
effective, that adds another 7% to the serotype coverage. So clearly this would be 
the vaccine, that would be optimal for Brazilian children. 
Pre-licensure studies suggested that the pneumococcal conjugate vaccine would 
have a greater impact on recurrent acute otitis media, then on all individual 
episodes of acute otitis media. But a trial from Finland showed only a 4% decrease 
in tympanostomy tubes placement during the 24-month trial period, and this 
surprised us. The investigators did long-term follow-up on 756 children through 6 
to 8 years of age. During this follow-up period, the investigators showed that the 
vaccine group had 39% less tympanostomy tubes placement compared with the 
control group that received hepatitis B vaccine. The investigators hypothesized that 
this greater protective effect may be that during the study period when children 
were followed more closely, tympanostomy tubes placement occurred more often 
than it should have, whereas during this follow-up period it represented regular 
clinical practice, suggesting that indeed this vaccine may have a substantial 
impact on the need for tympanostomy tubes. 
Studies also have confirmed decreases of acute otitis media caused by serotypes 
included in the vaccine, but this has largely been off-set by increases caused by 
non-vaccine pneumococcal types as well as increases caused by non-typeable 
Haemophilus influenzae, with a number of treatment failures been caused by 
beta-lactamase-producing strains. Therefore, in an editorial, Dr. Steve Pelton 
from Boston suggests the use of high-dose amoxicillin/clavulanate in patients 
with treatment failure. In addition, a study from the Netherlands of children with 
recurrent otitis media who received pneumococcal conjugate vaccine between 1 
and 7 years of age, actually showed an increase in the rate of acute otitis media 
during follow-up, and this was related to more Staphylococcus aureus infections 
in the study group. The authors hypothesized that this may be related to damage 
to the middle-ear caused by previous episodes and suggests the vaccination during 
the infancy, rather than later, may be important.
The last pneumococcal issue I would like to mention is new recommendations 
for pneumococcal conjugate vaccine in children with cochlear implants. This 
recommendation was made after documenting an increase risk of pneumococcal 
meningitis among these children. A study conducted by CDC showed that children 
who have cochlear implants have a rate of pneumococcal meningitis 30-fold 
greater than children without implants, and the increased risk was associated 
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with radiological evidence of a malformation of the inner ear and the CSF leak. 
Therefore, US recommendations have been made for pneumococcal conjugate 
immunization of all children receiving a cochlear implant with their immunization 
being completed at least 2 weeks before surgery.
I would like to go on then to my second topic which is new recommendations and 
to highlight influenza vaccine. In 2003, US influenza vaccine recommendations 
were focused on persons at high risk for severe diseases and their contacts. 
This included those who were older than 50 years, persons with chronic illness, 
pregnant women, healthcare providers and family members of those at highest 
risk. However, new data have suggested that the rate of disease among young 
infants is very similar to the rate of disease among the elderly, for whom vaccine 
is recommended. Data also suggest that in the youngest children, the rate of 
hospitalization for influenza in is very high, with perhaps almost 3% of all infants 
being hospitalized for influenza during any year. By contrast, with older people 
who mostly have respiratory disease, young children frequently will be admitted 
and have a diagnosis of fever or sepsis, or have a febrile seizure. This is reflected in 
the types of procedures that these children undergo; for example, among children 
who are less than 6 months of age, about 2/3 have a sepsis workup including 
cultures of blood, urine and cerebrospinal fluid, and very few of them actually 
require supplemental oxygen. By contrast, older children more often have typical 
respiratory disease associated with influenza and often do need supplemental 
oxygen. Therefore, in 2004, the advisory committee on immunization practices 
in the US added children 6 to 23 months of age as a group for routine influenza 
vaccination. Currently in Brazil, influenza vaccine production is been established, 
so that hopefully in the near future you will have domestically-produced influenza 
vaccine, and I would suggest considering the vaccination of children.
The final issue that I would like to present is adolescent pertussis vaccine. By 
contrast with all other vaccine-preventable diseases, we have actually seen an 
increased number of cases and deaths from pertussis in infants, in part because 
partial vaccination is not protective, and because infected adolescents and adults 
transmit the disease to infants. In addition, we have documented high rates of 
adolescent disease. Therefore, vaccination among the adolescents would be 
important to protect them from illness and to prevent transmission to others, such 
as young infants. 
In Massachusetts the increasing rates of pertussis has been documented since 
1980 among all age groups. Peaks in the rates of disease occur in infancy and 
then later in adolescence, as immunity wanes. Those adolescents who developed 
pertussis disease have a variety of symptoms that may cause severe morbidity but 
usually not hospitalization and virtually never, death. Among infants, by contrast, 
2/3 are hospitalized when they develop pertussis, and half a percent die. 
With respect to pertussis deaths in the United States we had an increase in the 
past 5 or so years, with 90% of the deaths occurring among infants. A CDC 
study looked at the source of infant pertussis disease, and while about 57% had 
no source documented, most commonly the sources were within the household, 
including mothers, siblings and fathers. 
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And so this leads to the recommendation for adolescent vaccination. Two vaccines, 
one produced by Glaxo-Smith-Kline and another by Sanofi-Pasteur, were licensed 
by FDA in 2005 and now have been recommended for routine use in adolescents at 
12 years of age instead of a dT booster. So in conclusion, with respect to respiratory 
vaccines and pediatrics we see new data, new recommendations and new vaccines. 
Pneumococcal conjugate vaccines may be particularly important in the ENT for 
children who are receiving cochlear implants and for prevention of recurrent otitis 
media and tympanostomy tubes, and routine use of all three of these vaccines, can 
have significant impacts on illness hospitalization, as well as death. 
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