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Introduction
Invasive pneumococcal disease (IPD) is a serious 
and life-threatening condition. Introduction of the 
7-valent pneumococcal conjugate vaccine (PCV-
7) in young children in the USA and many other 
countries was associated with a reduction in  
IPD, especially on PCV-7-associated serotypes. 
Furthermore, a decrease in IPD by herd effect on 
other age groups was also seen [Centers for 
Disease Control and Prevention 2005; Pittet and 
Posfay-Barbe, 2012]. However, replacement by 
other pneumococcal serotypes appeared (e.g. 
19-A, 7F, 3, among others), and the use of a vac-
cine with a wider serotype coverage was needed 
[McIntosh and Reinert, 2011; Rozenbaum et al. 
2011]. Accordingly, the 13-valent pneumococcal 
conjugate vaccine (PCV-13) was soon imple-
mented in the USA, UK, and other developed and 
developing countries, with clear evidence of its 
effectiveness on IPD by most serotypes included 
in some countries where PCV-13 was introduced 
[Kaplan et al. 2013; van Hoek et al. 2014].

In Latin America, based on results from a multi-
national passive surveillance system known as the 
System Network Monitoring Responsible Agents 
of Bacterial Meningitis and Pneumonia (SIREVA 
II), serotype 19A has emerged as the second lead-
ing cause of IPD in children, especially in coun-
tries where PCV-7 was implemented [Pan 
American Health Organization, 2014].

In Mexico, PCV-7 was introduced in 2006 as part 
of the universal immunization program in chil-
dren, and the emergence of serotype 19A has 
been reported by SIREVA II in up to 41.8% of all 
pneumococcal isolates in children younger than 5 
years of age during 2012 [Pan American Health 
Organization, 2014].

The Tijuana, Baja-California, Mexico and San 
Diego, California is the world’s most transited fron-
tier, with up to 50,000 people daily crossing the 
border. We have previously published and presented 
the replacement of a pneumococcal serotype 
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following the introduction of PCV-7, especially by 
serotypes 19-A, 7F, 3, and 6A/C [Chacon-Cruz et 
al. 2012]. In May 2012, universal vaccination with 
PCV-13 was introduced for all children in the 
region, with coverage of 80%. This study analyzes 
the effectiveness of PCV-13 16 months after vac-
cine implementation in the Tijuana region.

Methods
Between October 2005 and September 2013 (8 
years), an active hospital-based surveillance was 
undertaken for all IPDs in children under 16 
years of age admitted to the Tijuana General 
Hospital (TGH). The TGH covers approximately 
40% of Tijuana’s population. The active surveil-
lance consisted of actively looking at all children 
admitted to the emergency room with suspected 
sepsis, suspected meningitis, pneumonia with 
effusion, suspected bacteremic pneumonia, and/
or mastoiditis. After a patient was detected clini-
cally, blood/cerebrospinal fluid (CSF)/ pleural or 
mastoid cultures were immediately taken and 
incubated at 37°C and 5% carbon dioxide. Only 
culture-confirmed cases were included.

Following pneumococcal identification, serotyp-
ing was performed using the Quellung  
reaction (Statens Serum Institute®, Copenhagen, 
Denmark). Once a culture was positive for Stre­
ptococcus pneumoniae the patient was followed dur-
ing his/her hospitalization. All cases were 
prospectively captured and followed, and further 
descriptive analysis (e.g. clinical, demographic, 
microbiological data) was performed using Excel®.

Results
A total of 48 cases of confirmed IPD were found. 
Clinical diagnosis was pleural empyema (48%), 
sepsis with/without other conditions (27%), men-
ingitis (25%), otomastoiditis (18.75%), and bac-
teremic pneumonia (4.15%).

Median age was 3 years (15 days to 15 years), 
with 58.34% older than 2 years of age; 58.3% 
were male, 41.6% female. Median hospitalization 
days was 14 (1–90), and overall lethality was five 
cases (10.42%), of which four (80% of all 
deceased patients) had meningitis.

As seen in Figure 1, following PCV-13 implemen-
tation in May 2012, with eight confirmed IPD 
cases during 2011–12, there were only two cases 
during 2012–13 (75% reduction in overall IPD 
cases). Accordingly, after the universal introduc-
tion of PCV-13, there was a 100% reduction of 
IPD cases secondary to serotype 19-A, as well as 
an initial absence of cases of all pneumococcal 
meningitis and fatalities during the 2012–13 
period. The two cases presented during the last 
year of surveillance were a pleural empyema 
caused by serotype 6A, and a bacteremic pneumo-
nia caused by serotype 7B. Both were children 
older than 2 years, with a 2 + 1 completed sched-
ule of PCV-7, but no PCV-13 immunization.

Conclusion
Surveillance in Mexico and Latin America of 
IPD is mostly based on passive surveillance 

Figure 1.  Reduction in overall IPD cases, and disappearance of pneumococcal meningitis and serotype 19-A 
following PCV-13 vaccination (n = 48). IPD, invasive pneumococcal disease; PCV-7, 7-valent pneumococcal 
conjugate vaccine PCV-13, 13-valent pneumococcal conjugate vaccine.
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(SIREVA II) [Pan American Health Organi
zation, 2014]. In Mexico, universal immuniza-
tion with PCV-7 started between 2005 and 
2006, and serotype 19A emerged as the most 
frequent invasive serotype [Chacon-Cruz et al. 
2012].

Previous studies carried out in our hospital 
showed that following PCV-7 introduction in 
Tijuana, the emergence of serotypes 19A, 7F, 3, 
and 6A/C occurred, with serotype 19A mostly 
associated with higher fatalities, meningitis, and 
hospitalization days, while serotype 3 was associ-
ated with pleural empyemas [Chacon-Cruz et al. 
2011, 2012].

There is another publication in Mexico, also 
based on active surveillance in hospitals from four 
states, in which serotype 19A was the leading 
cause of IPD in children younger than 5 years, 
closely followed by serotypes 35B, 6A, and 19F 
[Bautista-Márquez et al. 2013].

PCV-13 has also been proved to be effective both 
on IPD and community-acquired pneumonia in 
children in other Latin American countries (i.e. 
Uruguay and Nicaragua) [Becker-Dreps et al. 
2014; Pirez et al. 2014].

This is the first Mexican study based on active 
surveillance that shows early findings of the effec-
tiveness of PCV-13 on reduction of overall IPD, 
decrease in pneumococcal serotype 19-A, and 
early effects of pneumococcal meningitis and 
fatalities in children. We are aware that further 
follow up is needed to confirm these findings, 
and also that this information comes from just 
one hospital. However, as mentioned above, the 
TGH covers approximately 40% of Tijuana’s 
population, and our study is based on strict iden-
tification of patients with suspected IPD, with 
blood/CSF, pleural and/or mastoid cultures taken 
immediately after admission, strongly suggesting 
that the effectiveness of PCV-13 is real, and con-
sistent with data from other countries where 
PCV-13 has been implemented [Becker-Dreps  
et al. 2014; Kaplan et al. 2013; van Hoek et al. 
2014].

We should continue this surveillance in order to 
see changes in the epidemiology associated with 
IPD, including circulation of serotypes and age 
presentation, among other factors, and also to 
investigate whether our data are in agreement 
with further findings from SIREVA II.
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