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Introduction
 According to the World Health Organization (WHO), pneumococcal disease 

is the most preventable of the immune diseases that account for so much morbidity 
and death in the world.  It is estimated that some 1.6 million individuals per year 
die due to pneumococcal disease. Polysaccharide vaccines are not protective of 
children under two years of age. In order to improve immunogenicity in children 
in that age-range, it is necessary to conjugate the vaccine with a protein, which 
allows sensitization of T- lymphocytes and immunological memory.  The first 
conjugated pneumococcal vaccine that had an impact on public health was the 
seven-valent conjugated pneumococcal vaccine (PCV7), composed of seven 
serotypes conjugated with the non-toxic mutant protein of diphtheria toxoid (CRM 
197) with the most frequent serotypes in the United States. Mass vaccination with 
PCV7 in the United States has reduced invasive and non-invasive pneumococcal 
diseases (PD) in vaccinated children and has also decreased PDs in non-vaccinated 
groups, an event called “indirect or herd protection.” 

The PCV7 vaccine has shown efficacy and effectiveness in reducing acute 
otitis media.  Decrease in the number of cases was more evident in assessment 
following use of the vaccine, i.e. in real life, where effectiveness was superior to 
that found in clinical studies. There was also a large decrease in pneumococcal 
pneumonia and pneumonia from all causes, due to the routine use of PCV7. Some 
39,000 hospitalizations of children with pneumonia are estimated to have been 
avoided in children under two years of age.

Following implementation of the vaccine, not withstanding the important 
slump in pneumococcal disease, emergence of new serotypes occurred in several 
countries, in particular the 19A serotype. The emergence of new serotypes, most 
frequent in pneumococcal diseases, and the different frequency of serotypes 
in developing countries compared to those in the United States is what made 
development of new conjugated pneumococcal vaccines important, e.g. the 
13-valent conjugated pneumococcal vaccine (PCV13).
Vaccines and Acute Otitis Media

Acute otitis media (AOM) is the most frequent bacterial disease encountered 
during childhood. Longitudinal studies have shown that 83% of children develop 
at least one episode of AOM before they are three years of age. S. pneumoniae is 
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the most frequently isolated etiological agent in AOMs and the most severe agent 
that causes AOM. Only 20% of otitis caused by pneumococci is estimated to show 
spontaneous resolution, compared to 60% of AOMs caused by non-typifiable 
Haemophilus influenzae and 80% of AOMs caused by Moraxella catarrhalis. 
Otitis caused by pneumococci is the one with the largest likelihood of progressing 
to complications such as spontaneous rupture of the tympanic membrane, 
requirement for insertion of ventilation tubes, serious complications (meningitis, 
brain abscess, mastoiditis) and hearing loss. That is why it is the etiological agent 
for otitis for which prevention is most required. 

In order to assess the efficacy of vaccines for AOM, knowledge of the most 
prevalent serotypes of S. pneumoniae in AOM is necessary.  In studies conducted 
in Latin America, S. pneumoniae accounted for 40% to 60% of all cases of AOM.  
We found 3, 6A, 6B, 9V, 14, 19F and 23F to be among the most frequently isolated 
serotypes.  In Brazil and Argentina, the 19A serotype is an important cause of 
AOM. 

The only study in Brazil using tympanocentesis was conducted by Sih. In 
that study the most frequent serotypes were 6B, 19F and 19A. Studies conducted 
in Argentina revealed the predominance of serotypes 14, 6B and 19A.

According to the assessments in these studies, the PCV13 vaccine would 
cover approximately 80% of all serotypes that cause AOM in Latin America. With 
regard to colonization of the nasopharynx, protection should cover approximately 
78%.

PCV13 Vaccine
The PCV13 vaccine uses the same protein carrier as the PCV7 vaccine. 

Serotypes covered by the PCV13 vaccine include the seven serotypes of  PCV7 
(4, 6B, 9V, 14, 18C, 19F, 23F) plus serotypes 1, 3, 5, 6A, 7F and 19 A.

The WHO has published guidelines for the clinical assessment and approval 
of PCVs, proposing that assessment of new formulations be based on non- 
inferiority in direct comparison with the PCV7 vaccine. Such non-inferiority is 
based on the proportion of individuals capable of reaching an antibody threshold 
above 0.35 mcg/mL. Such a level, deemed protective, is based on various studies 
of PCV7 showing a decrease of infection in the group of patients who reached that 
level of antibodies. Additional criteria for the assessment of new PCVs include 
measurement of functional antibodies by the opsonocytophagic method.  

The PCV13 vaccine was licensed by the FDA in the United States following 
studies of immunogenicity and safety.  Safety of the vaccine was assessed in 13 
controlled studies involving 4,700 healthy children aged six weeks to 15 months 
who received PCV13 and 2700 nursing children who received PCV7 as controls. 
The PCV13 was simultaneously applied with other vaccines recommended in 
childhood. The rates of local reactions did not differ between the two groups 
assessed. 

Results on immunogenicity based on the percentage of children who reached 
levels of IgG-class antibodies equal to or above 0.35 mcg/mL in patients who 
received the PCV13 were similar to the percentage of children who reached a 0.35 
mcg/mL level of antibodies following the third dose of PCV7 in various Phase III 
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clinical studies, except for the 6B serotype in a study conducted in Germany and 
for the 6B and 9V serotypes in a study performed in the USA, in both studies by 
a narrow margin. With regard to the six additional serotypes, non-inferiority was 
reached except for serotype 3 in the American study, in which 63.5% reached 0.35 
mcg/mL. However, in the German study the percentage of vaccinated children 
who reached the level of 0.35 mcg/mL for serotype 3 was 98.2%.  Functional 
response (opsonocytophagic activity) was reached for all 13 serotypes. Following 
the fourth dose of PCV13 there was an increase in the concentrations of antibodies 
for all 13 serotypes.

Safety was also assessed in 354 patients aged seven months up to 71 months 
who had not previously been vaccinated but who received at least one dose of 
PCV13. The vaccine was well tolerated in such groups, causing the vaccine to be 
licensed for use in children up to five years of age.  The PCV13 vaccine is being 
studied in populations over five years of age, particularly in high-risk patients.

Recommendations
The PCV13 vaccine is recommended for all children aged two to 59 months 

and for children aged between 60 and 71 months who have underlying medical 
conditions that increase the risk of pneumococcal disease or its complications.
●	 PCV13	 is	 recommended	 for	 four	 doses,	 applied	 at	 ages	 two,	 four,	 and	 six	
months and at 12 to 15 months of age.
●	For	children	aged	two	to	six	months	who	received	one	or	more	doses	of	PCV7,	
the series should be completed using PCV13.  Prior doses of PCV7 should be 
considered as applied vaccines, and the schedule should be completed with 
PCV13.

Children previously vaccinated with a complete series of PCV7 should 
be vaccinated using a supplementary dose of PCV13, due to the importance of 
protection against the six additional serotypes.

Based on experience with PCV7, we believe that PCV13 will be effective 
in preventing pneumococcal disease in high-risk patients and in children aged 
six years or older. Thus, the American Pediatrics Academy has begun suggesting 
one dose of PCV13 for children aged six to 18 years who are at high risk for 
pneumococcal disease.

Conclusions
The PCV13 vaccine will highly increase the coverage of serotypes and the 

protection of AOMs in the pediatric population, because it is the pneumococcal 
vaccine with the largest protection spectrum. Additionally, there is a perspective 
that in the future such vaccine may be available for the adult population.
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