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ABSTRACT Objective.  To measure the effectiveness of pneumococcal conjugated vaccine (PCV13) 
against Community Acquired Pneumonia (CAP) and invasive pneumococcal disease, 2 years 
after the vaccine (2+1) was included into the National Immunization Program of Argentina, 
and to describe variables associated with bacterial pneumonia and hospitalization.
Methods.  This was a prospective, population-based surveillance study of CAP incidence 
(ambulatory and hospitalized) among children less than 5 years of age in the Department of 
Concordia (Entre Rios, Argentina) from April 2014 – March 2016. The diagnosis of probable 
bacterial pneumonia (PBP) was determined following the standardized WHO protocol. 
Incidence during the post-vaccine introduction period was compared with the results from a 
previous study that used similar methodology for the pre-PCV13 introduction period from 
2002 – 2005.
Results.  During the study period, 330 patients had a clinical diagnosis of CAP, of which 
92 were PBP (6 with pleural effusion). S. pneumoniae was not isolated from any sample. No 
factors associated with PBP were found in multivariable analysis. The decrease in PBP and 
pleural effusion was significant in relation to the previous study: 63% (P < 0.0001) and 
80.9% (P < 0.003), respectively. PCV13 uptake was 97.3% for the 1st dose and 84.8% for 
the booster dose. 
Conclusions.  PCV13 was effective to reduce incidence of consolidated pneumonia and 
pleural effusion, among children less than 5 years of age in Concordia, Argentina. Vaccination 
is a very effective public health strategy for reducing vaccine preventable diseases, with impact 
on burden of disease and hospitalization.

Keywords Pneumonia, pneumococcal; Streptococcus pneumoniae; pneumococcal vaccines; immu-
nization programs, Argentina.
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Community-Acquired Pneumonia 
(CAP) is a highly prevalent cause of mor-
bidity and mortality worldwide, with its 
greatest impact being among low-
income population groups (1, 2). In 2000, 
1.8  million deaths were reported in chil-
dren less than 5 years of age (30% CAP), 
most in developing countries (3). A more 
recent publication reported that CAP 
caused significant morbidity and mortal-
ity, greater than 2 million deaths annually 
worldwide in children less than 5 years of 
age (4). In 2010, Nahir and colleagues pub-
lished a systematic review estimating 11.9 
million (95% Confidence Interval [95%CI]: 
10.3–13.9 million) episodes of severe and 
3.0 million (95%CI: 2.1–4.2 million) epi-
sodes of very severe, acute, lower respira-
tory infections causing hospital admissions 
in young children worldwide (5). 

In Latin America and the Caribbean 
(LAC), high mortality per CAP in children 
was estimated, with Streptococcus pneumo-
niae representing the vast majority of the 
bacterial etiology of those cases (6, 7). Due 
to limited microbiological isolation, the 
World Health Organization (WHO) pro-
posed a protocol (8) that considers a con-
solidation in the chest X-ray as probable 
bacterial pneumonia (PBP). Ferrero and 
colleagues (9) conducted a study on CAP 
in Argentina, Brazil, and the Dominican 
Republic that validated WHO protocol. 
In 283 cases with S. pneumoniae isolation, 
75.2% were chest X-ray consolidations 
(Odds Ratio [OR] = 1.7; 95%CI: 1.2 – 2.6).

In LAC countries, the Pan American 
Health Organization (PAHO) sponsored 
several population-based surveillance 
studies to determine CAP incidence 
among children less than 5 years of age. 
CAP represents a very important public 
health issue in the region, with high inci-
dence rates of 1 928 / 100 000 in Chile 
(10); 3 428 in Goiana, Brazil (11); and, in 
Uruguay, 1 692 – 1 838 among those less 
than 12 months of age and 1 757 – 2 017 
among those 12 – 23 months of age (12). 

In Argentina, similar studies have 
been carried out. In Pilar City, Buenos 
Aires, the incidence rate was 750 /100 000 
among those less than 5 years of age, and 
1 922 among those less than 1 year (13). 
Concordia and Paraná Departments in 
Entre Rios province showed similar rates 
of 1 100 among those less than 5 years, 
and 2 000 for those less than 2  years 
(13,  14). Finally, a study of Córdoba 
City  also reported high incidence rates: 
around 2  422 among those less than 
2 years of age (15). 

Pneumococcal conjugated vaccines 
(PCV) have demonstrated high efficacy 
in preventing CAP when used on vari-
ous schedules (16 – 18). In January 2012, 
PCV13 was incorporated into Argenti-
na’s National Immunization Program 
(NIP) with a 2+1 schedule: two vaccina-
tions within 2 – 4 months of age and a 
booster at 12 months (19).

The objectives of the present study 
were to measure PCV13 effectiveness, 
2  years after universal vaccination, by 
determining incidence of PBP and in-
vasive pneumococcal infections among 
children less than 5 years of age, and 
comparing it to a previous study in 
2002 – 2005 (14). The clinical and epi-
demiologic traits of children with CAP 
diagnosis were characterized and cor-
related with vaccination status and 
variables associated with PBP requiring 
hospitalization.

MATERIALS AND METHODS

This was an observational, prospective, 
population-based surveillance study of 
incidence of PBP and pneumococcal in-
fections incidence in the Department of 
Concordia, Entre Ríos Province, Argen-
tina, during the period 1 April 2014 – 30 
March 2016.

Study setting

Concordia has a total population of 
170 000 inhabitants, with 15 493 less than 
5 years of age and 6 500 less than 2 years. 
The Delicia Concepción Masvernat 
General Hospital (250 beds, 50 pediatric, 
and  4 ICU) is the reference institution 
for hospitalization of all Concordia resi-
dents. More than 95% of hospitalized 
patients are served by this hospital. Am-
bulatory care is covered by the Ramón 
Carrillo and Las Heras hospitals (both 
with radiology equipment) and 17 
Health Care Centers (1 with radiology 
service). Data were collected from all 
centers that had radiology equipment.

Study population

All children under 5 years of age with 
clinical diagnosis of CAP, who under-
went a chest X-ray, and were admitted to 
the reference hospital or ambulatory 
care, were included in the study. Nosoco-
mial pneumonia cases were excluded. 
A new CAP event was considered after 
1-month of discharge.

Data collection

An ad hoc survey form was designed 
and completed in each of the four centers 
with radiology equipment; data were 
collected by interview and medical his-
tory reports. Outpatients were referred 
for control and data collection to an of-
fice created for the study. All included 
children had a chest X-ray, scanned by 
digital camera. Pediatricians and a refer-
ence radiologist informed independently 
on chest X-ray results. A second refer-
ence radiologist arbitrated when discor-
dances occurred.

Data from a previous study (14) in 
Concordia (2002 – 2005) was used as a 
baseline to evaluate PBP incidence dur-
ing the pre-PCV13 introduction to NIP. 
The original database was used to de-
scribe incidence during that period. Data 
from the current study was evaluated to 
estimate the incidence of PBP after 
PCV13 was added to the NIP.

Study variables

Community-acquired pneumonia. CAP 
was categorized into:

nn Probable bacterium pneumonia, 
including:
-	 Consolidated pneumonia: accord-

ing to WHO criteria for interpre-
tation of chest X-rays (8);

-	 Pneumonia with pleural effusion;
-	 Pneumococcal confirmed pneu-

monia: isolation of S. pneumoniae 
in blood or pleural fluid, regard-
less of the type of infiltrate.

nn Non-bacterial pneumonia: chest 
X-rays with interstitial infiltrate or 
without any pathological finding.

PBP incidence was calculated for all 
children less than 5 years of age, by age 
group, according to the 2010 National 
census data (20).

Other variables.

nn Socioeconomic level, determined ac-
cording to modified Graffar scale (21)

nn Nutritional status
nn Attending nursery school or pre-

kindergarten program
nn Number of persons sleeping per room 
nn Hospitalizations during the previous 

3 months 
nn Underlying disease 
nn Severity: those who required inten-

sive care unit hospitalization
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nn Vaccination status: considering com-
plete schedule according to the age 
and incomplete if any dose was 
missing

nn Vaccination coverage: calculated for 
each dose. The proportion of vacci-
nated children compared to the total 
number of children who should have 
been vaccinated, according to their age

Laboratory diagnosis

Bacterium etiological diagnosis. Blood 
cultures and pleural fluid cultures (if the 
patient required thoracocentesis) were 
performed in all hospitalized patients. 
Samples with the usual methodology for 
bacterial identification were analyzed at 
the Masvernat Hospital laboratory. 

Isolation of S. pneumoniae. The iso-
lates would be submitted to the Infec-
tious Diseases National Institute “Dr. 
Carlos G. Malbrán” for confirmation, se-
rotyping, and antimicrobial susceptibil-
ity. Serotyping was performed by 
Quellung reaction and susceptibility 
testing by CLSI agar dilution method. 
MIC were interpreted according CLSI 
guidelines (22).

A nasopharyngeal aspirate was per-
formed in case a respiratory viral infection 
was epidemiologically and/or clinically 
suspected.

Data analysis

Epi-Info program (Centers for Dis-
ease Control and Prevention, Atlanta, 
Georgia, United States) and Epidat 3.1 
(Dirección Xeral de  Saúde Pública, 
Xunta de Galicia, Spain) were used to 
perform data analysis. To evaluate vac-
cination impact, PBP annual incidence 
pre- and post-PCV13 introduction to 
NIP, was calculated by incidence rate ra-
tio of the two periods (95%CI) and de-
crease in the incidence rate (P<0.05).

For post-vaccination period case 
description, median and interquartile 
range or mean and standard deviation 
(SD) for continuous variables and propor-
tions for categorical data were calculated 
with 95%CI. For continuous data, analysis 
of T-test or Wilcoxon rank sum test, and 
chi-square test for proportions were used. 
Multivariable analyses were performed, 
using logistic regression to evaluate vari-
ables associated to present PBP and to 
those requiring hospitalization. OR with 
95%CI measured association. Alpha er-
ror of 5% was accepted. Calibration and 

discrimination of the model were evalu-
ated by Hosmer-Lemenshow test and 
area under the curve.

Ethics

The study was approved by the 
Teaching and Research Committee of 
Masvernat Hospital. Because this was 
an epidemiological surveillance study 
without intervention on patients, in-
formed consent was not required. All 
information provided by the partici-
pants and obtained in the laboratory 
was stored in a database with restricted 
access. Personal data was registered 
by  a code (alphanumeric, two letters, 
three numbers) for each participant. 
Only researchers had access to the link 
between the code and the name and 
surname.

RESULTS

During November 2002 – October 
2005, the pre-PCV13 introduction pe-
riod, there were 768 cases of CAP among 
children less than 5 years of age included 
in the study; of these, 459 were classified 
as PBP (59.8%). During the period 1 
April 2014 – 30 March 2016, post-intro-
duction period, there were 330 cases of 
CAP among this age group, of which 92 
(27.9%; 95%CI: 23.2 – 33.1) were PBP. 
Regarding the other variables, the study 
populations evaluated in both periods 
were similar, with no significant differ-
ences in distribution by age, sex, or type 
of care. Median of people sleeping per 
room was similar as well: 3 persons/
room, ranging from 1 – 9, for the first pe-
riod; and 3 persons/room, ranging from 
1 – 4, for second period (Table 1).

TABLE 1. Population characteristics in a study of the impact of pneumococcal 
conjugated vaccine (PCV13) introduction to the National Immunization Program in 
Argentina, among children less than 5 years of age in Concordia, Argentina, by 
study period

Variable
Pre-introduction of 

PCV13 (2002 – 2005)
Post-introduction of 

PCV13 (2014 – 2016) P a

n % n %

Community acquired pneumonia (CAP) 768 330
Consolidated CAP and pleural effusion (probably) 434 56.5 92 27.9 < 0.0001
Pneumococcal pneumonia (confirmed) 25 3.3 0 0 < 0.0001
Age (months)

0 – 11 288 37.5 136 41.21
—12 – 23 199 25.9 91 27.6

24 – 59 281 36.5 103 31.2
Gender

Female 364 47.4 153 46.3
—

Male 404 52.6 177 53.6
Socioeconomic status

1

—

2 0.6

—
2 14 4.2
3 90 27.3
4 203 61.5
5 21 6.3

Nutritional status, eutrophic 619 82.0 281 85.1 —
Nursery school/pre-kindergarten 51 6.8 39 11.8 0.004
Receiving antibiotics in previous 3 months 191 25.0 46 13.9 0.0001
Hospitalization in previous 3 months — 55 16.7
Underlying disease 347 45.5 162 49.1 —
Outcome

Cured 758 98.9 327 99.1
—Derived 3 0.3 2 0.6

Deceased 5 0.6 1 0.3
Health care service

Inpatient 488 63.5 211 63.9 —
Outpatient 280 36.4 117 35.4

a Chi-squared test.
Source: Prepared by the authors from the study results.
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PBP incidence and vaccination 
impact

PBP incidence in the post-vaccination 
period was 296.9 / 100 000 in children 
less than 5 years of age. When compared 
with the previous study (PBP  incidence 
847.5 / 100 000), in the pre-PCV13 intro-
duction, children had a higher risk of de-
veloping PBP than in the post-vaccination 
period: 2.8 (95%CI: 2  –  4). As shown in 
Table 2, the decrease in PBP incidence in 
the post-vaccination period was 64.9% 
(P<0.0001). A significant reduction of 
PBP incidence rates was found across 
all  age groups between the pre-and 
the  post-PCV13 introduction period 
(Table 2).

Invasive pneumococcal disease inci-
dence in the pre-PCV13 introduction pe-
riod was 46.2 / 100 000 (13, 14). In the 
post-vaccination period, blood cultures 
were performed in 195 of the 211 patients 
hospitalized with CAP (92.4%), and 
pleural fluid culture, in 4 of 6 with pleu-
ral effusion. All cultures were negative 
for S. pneumoniae.

Post-vaccination cases 
characteristics

This study reported 330 patients with 
CAP clinical diagnosis, 92 of which 
were PBP (6 with pleural effusion). Me-
dian age was 15 months and 64% were 
hospitalized. Patient characteristics are 
described in Table 1.

Etiological diagnosis. Bacterial CAP was 
confirmed in 5 cases: S. aureus: Methicil-
lin-resistant 2, Methicillin-sensitive  1; 

H. influenzae capsular type f 1, S. pyogenes 1. 
Two of these patients presented pleural 
effusion (S. aureus methicillin-resistant 1, 
S. pyogenes 1). Viral isolation was positive 
in 67 of 206 admissions (32.5%), 28 classi-
fied as PBP (Table 3).

Severity. Eleven patients were admit-
ted to intensive care units: 5 patients 
with confirmed bacterial CAP, 3 with 
PBP, and 3 with non-bacterial pneumo-
nia (confirming Respiratory Syncytial 
Virus [RSV] infection in two of them). 
The 11-month-old female with H. 
influenzae capsular type f isolation with-
out pathological history died.

Vaccination coverage. PCV13 cover-
age with dose 1 was 97.3% (95%CI: 96.0 – 
99.4), decreasing to 84.8% (95%CI: 79.1 
– 90.5) by the booster dose. Regarding the 
coverage according to final classification, 
children with the booster dose had a 
lower incidence of bacterial CAP, but 
this  difference was not statistically sig-
nificant. There were also no significant 

differences in the occurrence of PBP with 
the 1st and 2nd doses of PCV13.

Multivariate analysis

The multivariate analysis found no fac-
tors associated with presenting PBP or 
confirmed bacterial pneumonia. Variables 
associated with hospitalization were:

-	 Presenting PBP (OR = 3.3; 95%CI: 
1.7 – 6.5) 

-	 Being in the 0 – 11-month age 
group had a higher risk of hospi-
talization than both the 12 – 
23  months and > 24 months age 
groups (OR = 3.6; 95%CI: 1.0 – 6.9; 
and OR = 6.6; 95%CI: 3.3 – 13.1, 
respectively).

-	 Having a hospitalization in the 
previous 3 months (OR = 3.8; 
95%CI: 1.5 – 10.04). 

-	 Not being enrolled in nurs-
ery  school or pre-kindergarten 
(OR = 5.9; 95%CI: 2.4 – 14.4)

TABLE 2. Consolidated pneumonia and pleural effusion incidence in a study of the impact of pneumococcal conjugated vaccine 
(PCV13) among children less than 5 years of age in Concordia, Argentina, by study period and age group

Final classification

Pre-introduction of PCV13  
(2002 – 2005)

Post-introduction of PCV13  
(2014 – 2016) Impact of vaccination

N Populationa Incidenceb n Populationc Incidenceb Incidence rate 
ratio (95%CI) Decrease % P valued

Consolidated pneumonia 387 18 053 714.6 88 15 493 283.9 2.5 (1.8 – 3.6) 60.2 <0.001
Pneumonia with pleural effusion 72 18 053 132.9 6 15 493 19.4 6.7 (2.1 – 35.6) 85.4 0.004
PBPe(total) 459 18 053 847.5 92 15 493 296.9 2.8 (2.0 – 4.0) 64.9 <0.001
PBP (by age group)

0 – 11 months 158 3 607 1 469.4 44 3 215 684.3 2.1 (1.3 – 3.7) 53.4 0.002
12 – 23 months 111 3 440 1 075.6 20 3 101 322.5 3.3 (1.6 – 7.5) 70.0 0.001
> 2 years 190 11 006 572.4 28 9 177 152.6 3.7 (2.1 – 7.3) 73.3 <0.001

a National census 2001.
b Annual incidence rate <5 years of age /100 000 individuals annually.
c National census 2010.
d Chi-squared test.
e Probably bacterial pneumonia (consolidated pneumonia + pneumonia with pleural effusion).
Source: Prepared by the authors from the study results and a previous study.

TABLE 3. Number of viral isolations by final classification in a study of the impact of 
pneumococcal conjugated vaccine (PCV13) among children less than 5 years of age 
in Concordia, Argentina. Post-vaccine introduction period, 2014 – 2016

Virus Non-bacterial pneumonia  
(n)

PBPa 
(n)

Total 
(n)

Respiratory syncytial virus 26 17 43
Parainfluenza virus type 3 4 5 9
Not typified 4 4 8
Adenovirus 3 0 3
Influenza virus 1 2 3
Parainfluenza virus type 1 1 0 1
Total 39 28 67

a Probably bacterial pneumonia (consolidated pneumonia + pneumonia with pleural effusion).
Source: Prepared by the authors, from these results.
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The model presented good calibration 
(Hosmer-Lemeshow test: 0.6) and dis-
crimination (area under the curve: 0.8).

DISCUSSION

This study supports the preventive 
role that PCV introduction has played 
worldwide. The study population in 
both periods was similar; however, we 
found statistically significant differences 
in terms of concurrence to nursery/pre-
kindergarten and antibiotics use in the 
previous 3 months. The incidence of 
PBP  and pneumonia with pleural effu-
sion significantly decreased across all 
age groups. There was no S. pneumoniae 
isolation with the conventional labora-
tory media used.

The multivariate analysis showed that 
requiring hospitalization was associated 
with having PBP, being less than 12 months 
of age, having had previous hospitaliza-
tions, and not attending a nursery school 
or pre-kindergarten program. 

In the United States, Moore and col-
leagues (23) reported PCV13 effective-
ness in preventing invasive pneumococcal 
infections. Likewise, Farnjam and col-
leagues (24) described that following 
the introduction of PCV 13, incidence of 
invasive pneumococcal disease among 
children less than 5 years of age in New 
York City decreased dramatically, by 
69.6% (95% CI: 79.5% – 55.5%).

Several LAC countries have developed 
population-based studies using the 
WHO methodology for chest X-ray inter-
pretation following introduction of PCV 
to their NIP. Hortal and colleagues (25) 
reported that in two municipalities of 
Uruguay (Salto and Paysandú), there 
was a significant reduction of consoli-
dated CAP (44.9%) among those less 
than 2 years of age compared to a previ-
ous period. PCV13 was implemented 
since 2010 with high coverage: 92%. One 
year after vaccine introduction, Pírez and 
colleagues (26) found a significant reduc-
tion in hospitalization rates at the Pe-
reyra Russell Hospital of Montevideo 
(Uruguay) due to CAP and invasive 
pneumococcal infections (56% and 
48.2%, respectively). In the same study, 
meningitis incidence reduction in chil-
dren less than 2 years of age was 59% 
(26). Three cities in Brazil with high 
PCV10 coverage also reported a signifi-
cant reduction in pneumonia incidence: 
Belo Horizonte (28.7%), Recife (27.4%), 
and Curitiba (23.3%), but not São Paulo 

and Porto Alegre where coverage was 
lower (27). In Argentina, Gentile and 
colleagues (28) developed a popula-
tion-based study in Pilar (Buenos Aires 
Province) during the first 2 years of post-
PCV13 introduction to the NIP. They re-
ported a significant CAP decrease in 
2013: in those less than 12 months of age 
(44.6%) and 12 – 23 months of age (57.9%) 
but did not describe a decrease for older 
children (25 – 59 months of age). They 
concluded that vaccination had an im-
pact among those less than 2 years of 
age, but not in older children due to the 
lower coverage in this age group. 
S. pneumoniae was isolated in four cases, 
with a significant decrease from a previ-
ous study. These data support the need 
to increase coverage to achieve impact in 
the prevention of invasive pneumococcal 
diseases (IPD) at all ages. Another study 
from Argentina (29) evaluated hospital-
ization burden for IPD and/or  CAP 
in  children  younger than 5 years in the 
pre-vaccine (2009 – 2011) versus post-
vaccine (2012 – 2013) periods. This mul-
ticentric study revealed significant 
decreases: 50% (P= 0.003) and 51% 
(P<0.0001), respectively. 

The present study, developed in 
Concordia with similar methodological 
characteristics to the study carried out in 
2002 – 2005 (14), confirmed a high effec-
tiveness of PCV13 to reduce CAP and 
pleural effusion incidence, even without 
pneumococcus isolation. 

Notably, the number of vaccine doses 
was not related to PBP incidence, nor 
were any of the studied variables. PBP 
incidence in children with completed 
vaccine schedules did not have statisti-
cally significant differences compare to 
those who had not received all three 
doses (2+1). These results might be ex-
plained by the fact that the study was 
performed in a population with high 
PCV13 coverage, with an important herd 
effect protecting unvaccinated contacts, 
including those presenting risk factors 
for PBP. Thus, massive vaccination with 
PCV13 would decrease the risk of PBP, 
independent of vaccination status or in-
dividual risk factor. These results em-
phasize the importance of maintaining 
high PCV vaccination coverage to pro-
tect an entire population.

Another factor to take into account is the 
important proportion of PBPs that had vi-
ral isolation, mainly RSV, an association 
also described in another study (30).  
It is accepted that “consolidating CAP 

definition” following the WHO guidelines, 
may present difficulties in interpreting 
chest X-ray infiltrates in some cases. In 
addition, respiratory viruses, including 
RSV, can generate consolidation images, 
as reported by Ruuskanen and colleagues 
(29). These authors concluded that viral eti-
ology could not be ruled out because of the 
possibility that viruses can cause localized 
alveolar infiltrate. The virus-bacteria co-in-
fection was documented in 18% of 220 chil-
dren from 3 months – 16 years of age, 
predominantly S. pneumoniae (8%), fol-
lowed by M. pneumoniae (6%); alveolar in-
filtrates (consolidation) were reported in 
10% of the cases (31). Galván and col-
leagues documented these co-infections as 
a frequent condition (32); S. pneumoniae 
was isolated in several cases, increasing the 
severity of infection resulting in a pro-
longed hospital stay.

A systematic review conducted by 
PAHO in five LAC post-introduction of 
PCV to their NIP, reported effectiveness 
of 8.8% – 37.8% for hospitalizations 
due  to X-ray confirmed pneumonia; 
7.4% – 20.6% for clinical pneumonia; and 
56% – 83.3% for pneumococcal pneumo-
nia (33). A study conducted in Israel (34) 
showed a moderate decline in hospital 
CAP visits for children less than 5 years 
of age after PCV7 introduction; in con-
trast, after PCV13 introduction, a sub-
stantial reduction in all visits was evident 
among those less than 12 months (44%) 
and 24 – 59 months (46%).

Limitations. The study presented some 
limitations. Data from pre-introduction 
of PCV13 were not published; instead, 
the original database was used for that 
period, so the incidence data can be con-
sidered reliable. Including only patients 
from the public health system may also 
be a limitation. Nevertheless, it is esti-
mated that more than 95% of the popula-
tion is served by the public system. 

Some sociodemographic variations 
were recorded between the two periods. 
According to information from the na-
tional censuses and from the provincial 
statistics department, the population of 
the study area increased by 30%. Although 
poverty decreased, there were no general, 
significant changes. The health system 
and mortality rates for children less than 5 
years of age were similar in both periods.

Conclusions

This study showed that universal 
PCV13 vaccination at 2 and 4 months, 
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RESUMEN Objetivo.  Medir la efectividad de la vacuna antineumocócica conjugada (VNC13) 
contra la neumonía extrahospitalaria y las enfermedades neumocócicas invasoras, dos 
años después de que se incorporara la vacuna (2+1) en el Programa Nacional de 
Vacunación de Argentina, y describir las variables asociadas con la neumonía bacte-
riana y la hospitalización.
Métodos.  Se llevó a cabo un estudio prospectivo de vigilancia poblacional de la 
incidencia de la neumonía extrahospitalaria (pacientes ambulatorios y hospitaliza-
dos) en menores de  5  años en el departamento Concordia (Entre Ríos, Argentina) 
desde abril del 2014 hasta marzo del 2016. Se determinó el diagnóstico de probable 
neumonía bacteriana según el protocolo estandarizado de la OMS. Se comparó la 
incidencia durante el período posterior a la incorporación de la vacuna con los resul-
tados de un estudio anterior en el que se usó una metodología similar para el período 
previo a la incorporación de la VNC13 entre el 2002 y el 2005.
Resultados.  Durante el estudio, 330 pacientes presentaron un diagnóstico clínico de 
neumonía extrahospitalaria, de los cuales 92 presentaron probable neumonía bacte-
riana (6 con derrame pleural). No se aisló ninguna muestra del S. pneumoniae. No se 
encontraron factores asociados con la neumonía bacteriana probable en el análisis 
multivariante. La disminución de la neumonía bacteriana probable y el derrame pleu-
ral fue significativa en relación con el estudio anterior: 63  % (P < 0,0001) y 80,9  % 
(P < 0,003), respectivamente. La absorción de la VNC13 fue de 97,3 % para la primera 
dosis y de 84,8 % para la dosis de refuerzo.
Conclusiones.  La VNC13 fue efectiva para reducir la incidencia consolidada de 
derrame pleural y neumonía en menores de 5 años en Concordia (Argentina). 
La vacunación es una estrategia de salud pública muy efectiva para reducir las enfer-
medades prevenibles por vacunación, con repercusión en la carga de enfermedad y la 
hospitalización.

Palabras clave Neumonía neumocócica; Streptococcus pneumoniae; vacunas neumococicas; programas 
de inmunización, Argentina.

Incidencia de la neumonía 
extrahospitalaria en menores 

de 5 años en Concordia 
(Argentina): repercusión 

de la vacunación
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RESUMO Objetivo.  Avaliar a efetividade da vacina pneumocócica conjugada (PCV13) em 
prevenir pneumonia adquirida na comunidade (PAC) e doença pneumocócica inva-
siva (DPI) após 2 anos da incorporação da vacina (2 + 1) ao Programa Nacional de 
Vacinação da Argentina e descrever as variáveis associadas à ocorrência de pneumo-
nia bacteriana e internação hospitalar.
Métodos.  Estudo prospectivo de base populacional de vigilância da incidência de PAC 
(atendimento ambulatorial e em internação hospitalar) em crianças menores de 5 anos 
de idade realizado no Departamento de Concordia, Entre Rios, na Argentina, de abril de 
2014 a março de 2016. O diagnóstico de provável pneumonia bacteriana foi determinado 
segundo o protocolo padronizado da OMS. A incidência no período pós-introdução da 
vacina foi comparada aos resultados de um estudo anterior realizado com metodologia 
semelhante no período pré-introdução da PCV13 de 2002 a 2005.
Resultados.  No período de estudo, foi feito o diagnóstico clínico de PAC em 330 
pacientes, dos quais 92 foram casos de provável pneumonia bacteriana (6 com der-
rame pleural). A bactéria Streptococcus pneumoniae não foi isolada em nenhuma amos-
tra. Não foi observado nenhum fator associado à provável pneumonia bacteriana na 
análise multivariada. Houve uma redução significativa da ocorrência de provável 
pneumonia bacteriana e derrame pleural em relação ao estudo anterior: 63% (P < 0,0001) 
e 80,9% (P < 0,003), respectivamente. A cobertura vacinal de PCV13 foi de 97,3% para a 
primeira dose e 84,8% para a dose de reforço.
Conclusões.  A PCV13 foi efetiva em reduzir a incidência de pneumonia com conso-
lidação e derrame pleural em crianças menores de 5 anos em Concordia, na Argentina. 
A vacinação é uma estratégia de saúde pública muito efetiva para reduzir doenças 
que podem ser evitadas com vacina, com impacto na morbidade e nas internações 
hospitalares.

Palavras-chave Pneumonia pneumocócica; Streptococcus pneumoniae; vacinas pneumocócicas; progra-
mas de imunização, Argentina.

Incidência de pneumonia 
adquirida na comunidade em 
crianças menores de 5 anos 
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impacto da vacinação
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