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Invasive pneumococcal diseases among
hospitalized children in Lima, Peru

Theresa J. Ochoa,1–3 Martha Egoavil,1,3 María E. Castillo,1,3,4

Isabel Reyes,3,5 Eduardo Chaparro,1,3,6 Wilda Silva,3,7

Francisco Campos,3,8 and Andrés Sáenz 3,9

Objective. To determine the epidemiology of invasive pneumococcal disease (IPD) and the
antibiotic susceptibility and serotype distribution of S. pneumoniae in pediatric patients in
Lima, Peru.
Methods. A 2-year, multicenter, passive surveillance study conducted from May 2006–
April 2008 in 11 public hospitals and five private laboratories in Lima, Peru, in patients less
than 16 years of age with sterile site cultures yielding S. pneumoniae. Antibiotic suscepti-
bility was performed by Etest® (AB Biodisk, Solna, Switzerland). Strains were serotyped by
the Quellung reaction.
Results. In all, 101 IPD episodes were studied, 68.3% of which were among children less
than 24 months of age. Diagnoses were: pneumonia (47.5%), meningitis (38.6%), and sepsis
(7.9%). The overall case fatality rate was 22.0%; case fatality rate in meningitis was 32.4%.
While 80.0% of fatal cases were in those less than 24 months of age, only 50.7% of non-fatal
cases (P < 0.05) were in this age group. Resistance rates were high for trimethoprim/
sulfamethoxazole (76.2%), erythromycin (24.8%), and penicillin (22.8%). The most common
serotypes were 14, 6B, 19F, 23F, and 5, which accounted for 69.7% of all strains and 87.0%
of penicillin non-susceptible strains. 
Conclusion. IPD in hospitalized children in Lima is associated with high antimicrobial re-
sistance levels and elevated case fatality rate, especially in young children. This baseline data
will be useful for evaluating the effects of vaccine introduction.

Streptococcus pneumoniae; pneumococcal infections; child, hospitalized; child care;
pneumococcal vaccines; Peru.

ABSTRACT

Streptococcus pneumoniae is a major
cause of morbidity and mortality world-

wide, particularly in young children, the
elderly, patients with chronic diseases,
and immunocompromised individuals
of all ages. Globally, approximately 1.6
million deaths due to pneumococcal
pneumonia and meningitis are believed
to occur among young children every
year, mostly in developing countries (1).
In Latin America, it has been estimated
that two children die every hour due to
pneumococcus (2). 

Antibiotic-resistant S. pneumoniae is a
clinical and public health problem around
the world. Levels of penicillin resistance

vary geographically. In Latin America,
penicillin resistance is found in approxi-
mately 30% of isolates, with important
variations among countries (3, 4); how-
ever, the data for this geographic area
needs to be re-evaluated with the new
penicillin resistance breakpoints for pneu-
monia, so that appropriate guidelines for
treatment can be established for Latin
America.

Globally, S. pneumoniae is one of the
leading causes of vaccine-preventable
death in children less than 5 years of age.
The new pneumococcal conjugated vac-
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cines are highly effective in reducing the
pneumococcal disease rates in young
children and reducing the rates of disease
due to resistant strains (5–9). However,
there are important geographical differ-
ences in invasive pneumococcal disease
(IPD) rates and serotype frequency in
young children around the globe (10–13). 

In areas of the world were the conju-
gated vaccine is being introduced in the
general population (e.g., Peru), it is im-
portant to determine the burden of
pneumococcal diseases in order to de-
velop effective country-specific vaccine
strategies, and implement strong sus-
tained surveillance to monitor the effect
of vaccination (14). Because there is no
data available on the burden of pneumo-
coccal diseases in Peru, a passive surveil-
lance study was conducted to determine
the epidemiology of IPD, the disease
severity, the antibiotic susceptibility, and
serotype distribution of S. pneumoniae in
pediatric patients in Lima, Peru.

MATERIALS AND METHODS

Study design

This was a 2-year prospective, passive,
multicenter surveillance study of IPD in
11 public hospitals and five private clin-
ical laboratories in Lima. Of the 11 hos-
pitals, eight were Ministry of Health
(MINSA) institutions: Instituto Nacional
de Salud del Niño, Hospital de Emer-
gencias Pediátricas, Hospital Nacional
Cayetano Heredia, Hospital Nacional
Docente Madre-Niño San Bartolomé,
Hospital Daniel A. Carrión, Hospital
María Auxiliadora, Hospital Hipólito
Unanue, Hospital Arzobispo Loayza;
and three were Social Security (EsSalud)
institutions: Hospital Edgardo Re-
bagliati, Hospital Guillermo Almenara,
and Hospital Sabogal. The five private
laboratories were: Blufstein, MedLab,
AngloLab, Roe, and Suiza Lab.

This was a passive surveillance study
in that only cultures for S. pneumoniae
were collected. An active surveillance
study was not conducted, i.e., additional
cultures for suspected cases of invasive
disease were not performed. Cultures
had been ordered by the attending
physicians based on clinical judgment
and the hospital’s protocol. The study
was approved by the Institutional Re-
view Board of the Universidad Peruana
Cayetano Heredia (Lima, Peru) and by
each participating hospital’s board.

Case definition

Invasive pneumococcal disease cases
were defined by isolation of S. pneumo-
niae from a normally sterile site (blood,
cerebral spinal fluid [CSF], pleural fluid,
joint fluid, or peritoneal fluid) from pa-
tients less than 16 years of age, admitted
by the participating hospitals. S. pneumo-
niae isolates from non-sterile sites (na-
sopharynx, pharynx, tonsils, or sputum)
were excluded. Clinical and epidemio-
logical data were obtained from the
medical charts. The diagnosis of pneu-
monia, meningitis, sepsis, and other di-
agnosis were clinical definitions taken
from medical records. Pneumococcal
pneumonia was defined by a positive
blood or pleural fluid culture in the pres-
ence of an infectious process with fever
and respiratory distress and evidence of
pulmonary infiltrates on the chest X-ray.
Pneumococcal meningitis was defined
by a positive CSF or blood culture in the
presence of an infectious process with
fever, and signs and symptoms of neuro-
logical involvement and an abnormal
CSF. Pneumococcal sepsis was defined
by a positive blood culture in the pres-
ence of a systemic inflammatory re-
sponse syndrome (SIRS). 

Incidence rate determination

Since the Ministry of Health did not
have exact data on the populations
served by each hospital in each district of
the Province of Lima, the IPD rate was
determined using an estimate based on
each district’s population and the num-
ber of hospitals and clinics available. Ac-
cordingly, it was determined that an
estimated 75% of the total pediatric
population is served by the study’s par-
ticipating hospitals and clinics. The
mean annual IPD rate (number of cases/
100 000 children) was calculated based
on rates in the study’s first and second
years among children < 2 years of age 
(1 month–24 months of age) and < 5
years of age (1 month–60 months of age).
The population of each district within
the Province of Lima was obtained from
the Ministry of Health of Peru (June 2008
projected population).

Laboratory studies

S. pneumoniae isolates were trans-
ported, in the blood agar plate, from
each hospital to a central laboratory on

the day of isolation. S. pneumoniae identi-
fication was confirmed by conventional
methods based on the colony morphol-
ogy, alpha hemolysis, Gram stain, bile
solubility, and optochin susceptibility.
Antimicrobial susceptibility to five an-
tibiotics—ceftriaxone, chloramphenicol,
erythromycin, penicillin, and trimetho-
prim/sulfamethoxazole [TMP/SMX]—
was determined by minimal inhibitory
concentration (MIC) using Etest® (AB
Biodisk, Solna, Sweden). Susceptibility
was assessed according to the new 2008
performance standards of the Clinical
and Laboratory Standards Institute
(CLSI/NCCLS) (15). The penicillin-
parenteral MIC (mcg/mL) breakpoints
for non-meningeal isolates used were: 
≤ 2 susceptible, 4 intermediate, and ≥ 8
resistant; the penicillin-parenteral MIC
breakpoints for meningeal isolates were
≤ 0.06 susceptible and ≥ 0.12 resistant.
The strains with high and intermediate
resistance were considered non-suscepti-
ble for the analysis. Serotyping was per-
formed in a reference lab (Soroka Uni-
versity Medical Center, Beer-Sheva,
Israel) by capsular swelling observed mi-
croscopically (Quellung reaction) after
suspension in type-specific antisera.

Statistical analysis

This is a descriptive study; the data is
presented as number of cases and per-
centages. Comparisons were done using
Chi square with Yates correction, Stu-
dent t-test, and non-parametric test ac-
cording to the variables evaluated.

RESULTS

The study was conducted in the city of
Lima, which has a population of 7 443 766,
including 249 799 children less than 24
months of age, and 773 280 children less
than 60 months of age. The estimated,
mean annual rate of IPD in children less
than 24 months of age was 18.4/100 000
(17.1/100 000 in the first year of the
study, and 19.8/100 000 in the second
year). The estimated mean annual rate of
IPD in children younger than 60 months
of age was 7.7/100 000 (7.1/100 000 
in the first year of the study, and 8.3/
100 000 in the second year). 

In May 2006–April 2008, 101 invasive
pneumococcal disease episodes from 97
patients were studied (4 patients had 2
separate episodes of IPD). Patient age
ranged from 1 month–15.8 years, with a
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median of 1.2 years; 68.3% of episodes
were in children < 2 years of age (Table
1). The main diagnoses were pneumonia
and meningitis. More than one-third of
all patients had an underlying illness,
had been previously hospitalized, and
had received antibiotics in the prior 3
months. Only 8.6% (6/70) of patients at-
tended daycare. None of the children
had been vaccinated with the heptava-
lent conjugated pneumococcal vaccine
or the 23-valent vaccine. All samples
were collected prior to the introduction
of the heptavalent conjugated vaccine
(PCV-7) in the National Immunization
Program in Peru. 

Followup data was available for 91
patients: 59 (64.8%) were discharged 
in good condition; 7 (7.6%) had minor
general sequelae; 5 (5.5%) had severe
neurological sequelae; and 20 (22.0%) 
died. The case fatality rate was 16.3%
(7/43) for pneumonia; 25.0% (2/8) for
sepsis; and 32.3% (11/34) for meningitis.
The overall case fatality rate was 22.0%
(22/91); 80.0% of fatal cases were in
those less than 24 months of age versus
50.7% of non-fatal cases (P < 0.05) (Table
2). There were no other significant dif-
ferences between fatal and non-fatal 
cases. 

Antibiotic resistance rates were high
for TMP/SMX (76.2%), erythromycin
(24.8%), and penicillin (22.8%) (Table 3).
The resistance rates for meningeal and
non-meningeal isolates for penicillin and
ceftriaxone are shown in Figure 1. Peni-
cillin and ceftriaxone non-susceptible
strains were significantly more frequent
in meningeal, than in non-meningeal iso-
lates (46.2% vs. 8.1%, P < 0.00; and 23.1%
vs. 4.8%, P < 0.01, respectively). Resis-
tance rates (intermediate and high) were
higher for children more than 2 years of
age than for those younger regarding
erythromycin (40.6% vs. 17.4%, P <0.05)
and penicillin (34.4% vs. 17.4%, P = 0.05),
but not significantly different for ceftri-
axone (15.6% vs. 10.1%), chlorampheni-
col (12.5% vs. 11.6%), and TMP/SMX
(65.6% vs. 81.2%). Multi-drug resistance
(high level resistance by MIC for ≥ three
antibiotics) was present in 16.8% of
strains. 

Ninety nine (98.0%) strains were avail-
able for serotyping (two strains did not
grow after storage); 24 different serotypes
were found. Serotype distribution is
shown in Table 4. The most common
serotypes were 14, 6B, 19F, 23F, and 5
which accounted for 69.7% of all strains

and 87.0% of penicillin non-susceptible
strains (Figure 2). The most common sero-
types among penicillin non-susceptible
isolates were 14, 19F, and 6B. Notably,
serotype 19A represented only 4.0% of
all isolates, but accounted for 13.0% of
penicillin non-susceptible isolates, al-
though this difference was not statisti-
cally significant. The most common sero-

types in patients with pneumonia were 
1 (31.3%) and 6B (22.9%); and in patients
with meningitis, 14 (23.1%), 6B (23.1%)
and 19F (17.9%). The estimated cover-
age by the 7-valent conjugated vaccine
was 66.7% in all age groups, 68.6% in
children less than 6 years of age, and
71.6% in children less than 2 years of age
(Table 5). 
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TABLE 1. General characteristics of 101 children less than 16 years of age hospitalized with
invasive pneumococcal disease (IPD) in Lima, Peru, 2006–2008 

Characteristic No. %

Gender 
Female 42 41.6
Male 59 48.4

Median age (range) 1.2 years
(1 month–15.8 years)

Age groups (years)
< 2 69 68.3
2–6 19 18.8
6–16 13 12.9

Source of Streptococcus pneumoniae culture
Blood 59 58.4
Cerebral spinal fluid 29 28.7
Pleural fluid 7 6.9
Other (peritoneal fluid, 2; bronchial alveolar 6 5.9

lavage fluid, 3; and articular fluid, 1)
IPD clinical diagnosis

Pneumonia 48 47.5
Meningitis 39 38.6
Sepsis-bacteremia 8 7.9
Peritonitis 3 3.0
Other (fasceitis, 2; and arthritis, 1) 3 3.0

Medical conditiona

Underlying illnessb (n = 85) 33 38.8
Prior hospitalization (n = 85) 41 48.2
Received antibiotics in the prior 3 months (n = 78) 31 39.7
Received antibiotics during the current illness 31 34.4

prior to sample collection (n = 90)

a Clinical data not available in all patients. 
b Underlying illness: congenital heart disease, 5; malnutrition, 4; asthma/obstructive airway diseases, 4; chronic renal disease,

4; human immunodeficiency virus (HIV), 3; anemia, 3; among others.

TABLE 2. Comparison of 20 fatal versus 71 non-fatal cases of invasive pneumococcal disease in
hospitalized children less than 16 years of age in Lima, Peru, 2006–2008 

Fatal (n = 20) Non-fatal (n = 71)

No. % No. %

Age in years, mean ± standard deviation 1.8 ± 2.6 3.1 ± 3.8
Patients < 2 years of age 16 80.0 36 50.7a

Patients < 6 years of age 19 95.0 52 73.2
Days of illness prior to admission, mean ± SD 4.9 ± 4.3 6.4 ± 5.2
Underlying medical condition 7 35.0b 23 32.4
Prior antibiotic use 6 30.0 22 31.0
Penicillin non-susceptible strains 4 20.0 15 21.1
Serotypes in PCV-7c 14 70.0d 43 60.6

a P < 0.05, Yates correction. 
b Congenital heart disease, 2; malnutrition and anemia, 2; nephrotic syndrome, 1; hepatic cirrhosis, 1; and cleft pa-late, 1.
c PCV-7: heptavalent pneumococcal conjugate vaccine (serotypes 4, 6B, 9V, 14, 18C, 19F, and 23F).
d List of all serotypes on fatal cases: 6B, 14, and 19F (4 strains each); 23F (2 strains); 3, 5, 6A, 11A, 15A, and 16F (1 strain

each).



DISCUSSION

The estimated mean IPD rate in chil-
dren less than 24 months of age in Lima
was 18.4/100 000, which is lower than
rates reported from studies done with
the same passive surveillance method in
other Latin American countries (16, 17),
and much lower compared to active sur-
veillance studies that also included am-
bulatory patients (18, 19). However, the
rate of IPD estimated by this study is
based on cases admitted to select hospi-
tals in Lima, and is therefore, an under-
estimate of the true burden of IPD in
Peru. In addition, one of the study’s lim-
itations was that the incidence of IPD
was calculated based on an estimate—
that 75% of the total population of the
Province of Lima receives health care in
the hospitals and private clinics that par-
ticipated in the study. However, this is
believed to be a conservative estimate;
again, the real burden of IPD is probably
much higher. Regardless, this study rep-
resents important baseline data for eval-
uation of the effects after vaccine intro-
duction in Peru. 

Mortality from IPD is high in develop-
ing countries (14, 16, 20, 21), but varies
widely according to clinical presentation,
meningitis being the highest. The case fa-
tality rate of IPD in hospitalized children
in Lima was 22.0%, high compared to
17% in a recent, similar study in Chile
(16), and 14% in Costa Rica (20); and
much higher than active surveillance
studies in Chile (5%) (18) and Argentina
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TABLE 3. Antimicrobial resistance by minimal inhibitory concentrations (MIC) for Strepto-
coccus pneumoniae in 101 invasive strains in hospitalized children in Lima, Peru,
2006–2008

Susceptible Intermediate Resistant

No. % No. % No. %

Ceftriaxone 89 88.1 9 8.9 3 3.0
Chloramphenicol 89 88.1 — — 12 11.9
Penicillin 78 77.2 1 1.0 22 21.8
Erythromycin 76 75.2 0 0 25 24.8
TMP/SMXa 24 23.8 13 12.9 64 63.3

a trimethoprim/sulfamethoxazole.

Ceftriaxone
Meningitis

Ceftriaxone
Non-Meningitis

Penicillin
Meningitis

Penicillin
Non-Meningitis

Susceptible Intermediate High resistant

18(46.2%)
21(53.8%)

57(92%)
59(95.2%)

30(76.9%)

1(1
.6%

)

4(6.5%)

1(1.6%)

2(3.2%) 1(2.6%)

8(20.5%)

0%

FIGURE 1. Susceptibility pattern for meningeal and non-meningeal invasive Streptococcus
pneumoniae isolatesa in hospitalized children less than 16 years of age in Lima, Peru,
2006–2008

a Percentage of susceptible strains, intermediate resistant, and high resistant by MIC for 62 non-meningeal strains (from
patients with infections outside the central nervous system) and 39 meningeal strains (from patient with central ner-
vous system infections).

TABLE 4. Serotype distribution of Streptococcus pneumonia in 99 hospitalized children under 16 years of age with
invasive pneumococcal disease in Lima, Peru, 2006–2008

All children Children < 6 years Children < 2 years Pneumonia Meningitis
(n = 99) (n = 86) (n = 67) (n = 48) (n = 39)

Serotypesa No. % No. % No. % No. % No. %

14 26 26.3 23 26.7 21 31.3 15 31.3 9 23.1
6B 20 20.2 19 22.1 16 23.9 11 22.9 9 23.1
19F 11 11.1 9 10.5 6 9.0 2 4.2 7 17.9
23F 6 6.1 6 7.0 4 6.0 3 6.3 3 7.7
5 6 6.1 6 7.0 5 7.5 4 8.3 1 2.6
6A 4 4.0 4 4.7 2 3.0 3 6.3 0 0.0
19A 4 4.0 4 4.7 2 3.0 2 4.2 2 5.1
9V 1 1.0 0 0.0 0 0.0 1 2.1 0 0.0
18C 1 1.0 1 1.2 1 1.5 0 0.0 1 2.6
3 1 1.0 1 1.2 1 1.5 1 2.1 0 0.0
4 1 1.0 1 1.2 0 0.0 1 2.1 0 0.0
1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
7F 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Other  18 18.2b 12 13.7 9 13.4 5 10.2 7 17.9

a List of serotypes present in the 13-valent conjugated pneumococcal vaccine and other serotypes.
b Other serotypes: Omni negative (3 strains); 11A, 15A, 24F, 25 (2 strains each); 9N, 12F, 13, 16F, 23A, 34, 38 (1 strain each).



(2%) (19), which have included patients
with occult bacteremia with a very low
case fatality rate. Meningitis patients had
the highest case fatality rate at 32.4%,
comparable to that of other developing
countries (21–23). Of note is that most
fatal IPD cases were in young children
and not associated with a higher propor-
tion of penicillin-resistant strains. 

Using the new 2008 CLSI/NCCLS
breakpoints (15), penicillin resistance was
uncommon (8.1%) in non-meningeal
(pneumonia) isolates and common
(46.2%) in meningeal isolates. With these
resistance levels, penicillin remains the
drug of choice for the treatment of non-
meningeal pneumococcal infections
(pneumonia) in Peru. However, for em-
piric treatment of pediatric meningitis,
physicians in Lima should use ceftriaxone
or other third-generation cephalosporin.

With the current ceftriaxone resistance
levels (3% high resistance), adding van-
comycin for the initial empiric therapy in
all patients with meningitis is debatable. 

Nevertheless, antibiotic resistance is in-
creasing in Latin America (24), and con-
tinuous monitoring of these trends is
important. Previous studies in Peru re-
ported penicillin resistance rates of 15%
(25) and 37% (26) in nasopharyngeal car-
riage studies in children, and 27% in pe-
diatric IPD (27). However, these studies
are not comparable, since they were done
using previous CLSI/NCCLS break-
points. 

In the present study, the theoretical es-
timated coverage by the heptavalent
conjugated vaccine (PCV-7; serotypes 4,
6B, 9V, 14, 18C, 19F, and 23F) was 68.6%
in children less than 6 years of age; 75.6%
with the 10-valent conjugated vaccine

(PCV-10; serotypes contained in PCV-7,
plus serotypes 1, 5, and 7F); and 86.0%
with the 13-valent conjugated vaccine
(PCV-13; serotypes contained in PCV-10,
plus serotypes 3, 6A, and 19A). This con-
curs with a recent report from the Na-
tional Institute of Health (Peru) of a
passive surveillance study of IPD in chil-
dren less than 5 years of age. In this na-
tional study, the most common sero-
types found in 188 strains collected in
2000–2007 were 14 (39.4%), 6B (9.6%), 5
(8.5%), and 19F (4.3%), with an estimated
PCV-7 coverage of 59% (personal com-
munication, Dr. Sara Morales, Centro
Nacional de Salud Pública, Instituto Na-
cional de Salud, Peru, 2008). The Na-
tional Immunization Program in Peru
started vaccination against pneumococ-
cus in 2009. All infants should be immu-
nized with the pneumococcal conjugate
vaccine at 3, 5, and 12 months of age (2+1
schedule). Those in high-risk groups re-
ceive one additional dose if they are 2–5
years old. In Peru, PCV-7 vaccine is cur-
rently the only licensed pneumococcal
vaccine.

The estimated coverage of PCV-7 in
Latin America varies from 56%–73% (16,
19, 24, 28, 29). Of note in the present
study, serotype 14 was the most pre-
dominant—responsible for one-forth of
all invasive cases, almost one-third of the
pneumonia cases, and one-third of the
penicillin non-susceptible strains—just
as it is in other Latin American countries.
However, there are some variations in
the relative frequency of serotypes 1 and
5, which are thought to be occurring
more frequently in non-industrialized
countries and are serotypes present in
the new 10- and 13-valent pneumococcal
conjugate vaccines. In the present study,
these two serotypes represented only 6%
of all strains, compared to 14% in Chile
(16), 18% in Argentina (19), and 22% in
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14 6B 19Fb 23F 5 6A 19A

All strains Penicillin resistant

26(26.2%)

7(30.4%) 7(30.4%)

4(4.0%)

3(13.0%)

4(4.0%)
6(6.1%)

2(8.7%)

6(6.1%)

20(20.2%)

4(17.4 %)

11(11.1%)

0% 0%

FIGURE 2. Serotypes distribution among all isolates and penicillin non-susceptible Streptococ-
cus pneumoniae isolatesa in hospitalized children less than 16 years of age in Lima, Peru,
2006–2008

a Percentage of each serotype among all isolates (n = 99) and penicillin non-susceptible isolates (n = 23).
b P < 0.05 for the comparison between 19F penicillin resistant strains and all 19F strains (30.4% vs. 11.1%).

TABLE 5. Estimated coverage with pneumococcal conjugate vaccines in children in Lima, Peru, based on the
serotype distribution of invasive pneumococcal strains in 99 hospitalized children less than 16 years of age in Lima,
Peru, 2006–2008

All children Children < 6 years Children < 2 years Pneumonia Meningitis
(n = 99) (n = 86) (n = 67) (n = 48) (n = 39)

Vaccine coverage No. % No. % No. % No. % No. %

PCV-7a 66 66.7 59 68.6 48 71.6 33 68.8 29 74.4
PCV-10b 72 72.7 65 75.6 53 79.1 37 77.1 30 76.9
PCV-13c 81 81.8 74 86.0 58 86.6 43 89.6 32 82.1

a PCV-7, currently licensed 7-valent pneumococcal conjugate vaccine (serotypes 4, 6B, 9V, 14, 18C, 19F, and 23F).
b PCV-10, 10-valent pneumococcal conjugate vaccine (serotypes contained in PCV-7 plus serotypes 1, 5, and 7F).
c PCV-13, 13-valent pneumococcal conjugate vaccine (serotypes contained in PCV-10 plus serotypes 3, 6A, and 19A).
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Objetivo. Determinar la epidemiología de la enfermedad neumocócica invasora y la
sensibilidad a los antibióticos y la distribución de los serotipos de S. pneumoniae en pa-
cientes pediátricos en Lima, Perú. 
Métodos. Estudio multicéntrico de vigilancia pasiva durante dos años, entre mayo
del 2006 y abril del 2008, en 11 hospitales públicos y 5 consultorios privados de Lima,
en pacientes menores de 16 años con cultivos de sitios estériles positivos para S. pneu-
moniae. Se determinó la sensibilidad a los antibióticos mediante Etest® (AB Biodisk,
Solna, Suiza). Se serotipificaron las cepas mediante la reacción de Quellung. 
Resultados. En total, se estudiaron 101 episodios de enfermedad neumocócica inva-
sora, 68,3% de ellos en niños menores de 24 meses, con los siguientes diagnósticos:
neumonía (47,5%), meningitis (38,6%) y septicemia (7,9%). La tasa de letalidad gene-
ral fue de 22,0% y la tasa de letalidad por meningitis de 32,4%. Si bien 80,0% de los
casos mortales ocurrió en menores de 24 meses, solo 50,7% de los casos no mortales
(P < 0,05) ocurrió en este grupo de edad. Las tasas de resistencia fueron elevadas para
trimetoprima-sulfametoxazol (76,2%), eritromicina (24,8%) y penicilina (22,8%). Los
serotipos más comunes, 14, 6B, 19F, 23F y 5, representaron 69,7% de todas las cepas,
y 87,0% de las cepas no sensibles a la penicilina. 
Conclusiones. La enfermedad neumocócica invasora en niños hospitalizados en
Lima se asocia con altos niveles de resistencia a los antimicrobianos y una tasa de le-
talidad elevada, especialmente en niños pequeños. Estos datos iniciales serán útiles
para evaluar los efectos de la introducción de las vacunas. 

Streptococcus pneumoniae; infecciones neumocócicas; niño hospitalizado; cuidado del
niño; vacunas neumocócicas; Perú.
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