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Community Acquired Pneumonia Among Pediatric Outpatients in Salvador,
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Pneumoniaisoneof theleading causesof hospitalization and death among children in developing
countries, and mortality dueto pneumonia hasbeen associated with S. pneumoniaeinfection. This
investigation wasdesigned to describetheantimicr obial susceptibility and ser otype patter nsof
pneumococcal strainsrecover ed from theblood of children with community-acquired pneumonia
(CAP) and toassessthecdlinical findingsof pneumococcal bacter emic patientswith pneumonia. Ina
26 month prospectivestudy, blood cultureswereobtained asoften aspossiblefrom children (<16
year sof age) diagnosed with CAP in two emer gency rooms. Antimicrobial drug susceptibility tests
and serotyping wer e per for med when pneumococcuswasidentified. Westudied 3,431 casesand
cultur ed blood samplesfrom 65.5% of those. Pneumococcuswasr ecover ed from 0.8% of theblood
samples. Thediffer encesin age, somnolence, wheezing and hospitalization among children with
and without pneumococcal bacteremiawer estatistically significant. Pneumococcal bacter emiawas
age-related (mean 1.63 £ 1.55; median 0.92) and associated with somnolenceand hospitalization
among children with CAP. Onestrain wasrecovered from pleural fluid. Penicillin resistancewas
detected in 21.0% (4/19) of thestrainsat an inter mediatelevel, wher eas63.0% of thestrainswere
resistant totrimethoprim-sulfamethoxazole. Themaost common ser otypeswer e 14 and 6B, and
these serotypesincluded theresistant strains. Eight of our 18 isolatesfrom blood wer e of types
included in the heptavalent conjugate pneumococcal vaccine, recently licensed in the USA.
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Acute respiratory infection (ARI), particularly
pneumonia, continuesto be one of theleading causes
of hospitalization and death among childrenin most
developing countries [1-3]. Since mortality from
preventabl e di seases has diminished markedly asthe
result of worldwide systematic application of ora
rehydration thergpy and vaccination, pneumoniaisone
of the challenges to face at the present time[4, 5].
According to severa studies, mortality dueto ARl is
associated with bacterid infections, caused especialy
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by S pneumoniaeand H. influenzae[6-9]. Sincethe
early reportsfrom Bostonin 1965, Australiain 1967,
and South Africain 1977, penicillin-nonsusceptible
pneumococci have been reported with increasing
frequency of infection around the world [10-16],
including Latin America [17-21]. It has become
increasingly important, therefore, to consider theuse
of the conjugate pneumococcal vaccine which is
immunogenicin children over 2 monthsof age[22].
Theefficacy of an adequate pneumococca vaccinewill
depend on the existence of detailed, reliable and
representative data on prevalence and serotype
distribution of S pneumoniaein theregionwherethe
vaccine is to be used [23]. Since 1993, the Pan
American Health Organization hasbeen conductingan
Epidemiological Surveillance Study to determinethe
relative prevalence of capsular typesof S pneumoniae
which causeinvasvedisease, particularly pneumonia,
and their patternsof antimicrobial resistancein Latin
America(SIREVA-VIGIA) [23]. InBrazil, reportsof
the bacteriologic characteristicsof S pneumoniaeare
limited.[18,24,25] In Sdlvador, alargecity in Northeast
Brazil, thereisno information on the antimicrobial
susceptibility and distribution of serotypes of
pneumococcal strainsisolated from children diagnosed
with pneumonia. The purposes of the present
investigation areto provide such information and to
assessthedinicd findingsof pneumococca bacteremic
patientswith pneumonia

M aterialsand Methods

Study design and popul ation

We conducted a prospective study as part of the
SIREVA-VIGIA in Salvador, in Northeast Brazil 23],
from September, 1997, to October, 1999. We
attempted to enroll al identified casesof pneumonia
among children seenin the Emergency Room (ER) of
the Professor Hosannah de OliveiraPediatric Center
(PHOPC) and the Pedliatric ER of the AliangaHospital
(AH) in Salvador. Data collection was based on a
questionnairethat asked for demographic and clinical

findings. A large proportion (64.3%) of the
questionnaireswerefilled out immediately after each
case identification by the primary physician. The
diagnosisof pneumoniawasbased on either the WHO
casedefinition criteria(ie., cough and tachypnes) [26],
and/or on crackles on auscultation and/or on
radiological findings. Chest x-ray wasread by the duty
pedi atrician during the consultation. All collected data
and all emergency room records were reviewed by
the research group membersonceaweek beginningin
March, 1998, at the PHOPC, and in May, 1998, at
the AH. Retrospectively, thesamegroup a so compl eted
the questionnairesfor those patients characterized as
having pneumonia whose questionnaires were not
completed prospectively. Each case was cross-
referenced with the Bacteriology L aboratory log of the
respective hospital, in order to verify the collection of
blood and/or pleural fluid for culture.

Bacteriologicdata

Oneblood cultureand/or pleural fluid culturewas
obtained inasmany casesaspossible, beforethe start
of theantimicrobial therapy. Dataconcerning theuse
of immediately previous antibiotic therapy was
collected, but only intravenousantibiotic trestment was
used asacriterionfor exclusion.

At the PHOPC laboratory, the blood and pleural
fluid specimens (1.0 ml to 3.0 ml of blood or pleural
fluid) wereimmediately inoculated into 30 ml of Brain
Heart Infusion brothwith SPS (0.025%) and incubated
at 35°C. All brothswere sub-cultured after 24 hrs, 48
hrs and at 7 days of incubation onto Brain Heart
Infusion agar with 5% sheep blood and on chocolate
agar at 35°C. Atthe AH laboratory, 0.5ml to 4.0 ml
of thecollected specimenswereimmediatdly inocul ated
into 20 ml of supplemented Brain Heart Infusion broth
and incubated in Bact/Alert Organon at 35°C for 7
days. Whenever the Bact/Alert Organon displayed a
positive result, the broth was sub-cultured onto
Columbia agar with 5% sheep blood and onto
chocolate agar at 35°C in a5% CO, incubator for 18
hrs to 24 hrs. Streptococcus pneumoniae was
distinguished from other a-haemolytic streptococci by

www.infecto.org.br/bjid.ntm



BJID 2001; 5 (February)

Pneumococcal Pneumoniain Pediatric Outpatients 15

using thebilesolubility test and the optochin disctest.
Theresearch group memberswereinformed about all
isolated bacteria from children attending both ERsin
order to cross-referencethemwith theclinical records.
Thestrainsisolated during the study were sent tothe
Central Laboratory of Bahia(LACEN) and then by
airplaneto the Adolfo Lutz Institute, in Sdo Paulo,
wherethe bacteriol ogicidentification wasrechecked
and the antimicrobial drug susceptibility tests and
serotyping were performed. Pneumococcal resistance
to penicillin was screened initially by using a 1ug
oxacillindisc. Penicillin resistance was considered
probablewith an oxacillin zone sizelessthan 20 mm.
Disc-diffusion wasused for surveillance of resistance
to other antibiotics including chloramphenicol,
trimethoprim-sulfamethoxazole, erythromycin,
clindamycin, ofloxacin, vancomycin, and tetracycline.
The non-susceptible strainsby oxacillin disc were
submitted for the determination of minimal inhibitory
concentration (MIC) testing against penicillin by
using the broth microdilution method (with Muel ler-
Hinton broth supplemented with 2% to 5% lysed
horse blood) (NCCLS, 2000) [27]. Seroptyping of
pneumococcus was done by the Neufeld-Quellung
reaction using sera produced by the Statens
Seruminstitut, Copenhagen, Denmark.

Study sHtin

ThePHOPCisapublic university hospital located
inacentral areaof Salvador, the capital of Bahia, in
Northeast Brazil. The population of Salvador is
approximately 2,800,000 inhabitants. The PHOPC
serves children of predominantly lower socio-
economic statuswho livein Salvador and adjacent
cities. The AH isagenerd private hospital located in
amiddle class area of Salvador. Its Pediatric ER
attendschildren from middleto middle-upper and high
socio-economic status. The physiciansin both ERs
wereall pediatricianstrained to usethe WHO case
definition of pneumonia, and they wereall asked to
collect blood and/or pleurd fluid for culturewhenever
apatient waseligiblefor thisstudy after receivingthe
consent of the child’sguardian.

Dataanalyss

Statistical analyseswere performed by using the
Statistical Package for the Social Sciences (SPSS
9.0). Differencesin proportionswereassessed by the
Pearson Chi Square test or Fisher’s exact test, as
appropriate. Means of continuous variables were
compared by Mann-Whitney U. Confidence Interval
(95%) was reported for mean difference. The
statistical testsweretwo tailed, with asignificance
level of 0.05. The study was approved by the
institutional review board of each hospital and by the
Ethics Committee of the Faculty of Medicine of the
Federal University of Bahia.

Results

By active surveillance, atotal of 3,431 cases of
pneumoniaamong 3,221 children wereidentified
during the study period. These totals were
comprised of 2,476 cases from the PHOPC and
955 casesfrom the AH. Theintervals between the
separate epi sodes among the patientswith more than
1 infection were, in all instances, greater than 1
month. One hundred seventy of the patients had 2
or more separate episodes of pneumonia. Of all
patients, 54.3% were male and 45.7% werefemale.
The median agewas 1.92 years (range 2 daysto
15.5 years, mean 2.87 £ 2.78 years). Tachypnea
and crackleswere reported in 57.7% and 68.3% of
the cases, respectively. Chest x-ray was performed
In 93.2%, and radiologically confirmed infiltratewas
reported in 96.0%. Considering the radiological
pattern, theinfiltrateswere classified asinterstitial
(24.7%), alveolar (51.0%) or mixed (interstitial-
aveolar) (20.3%). All children received antimicrobial
therapy. Blood cultureswere donein 73.7% (704/
955) at the AH, and in 62.3% (1,542/2,476) at the
PHOPC (overall 65.5%). Contamination was
detected in 4.1% of the blood culture sets. The
frequency of isolating S. pneumoniae from blood
was 0.8% (18/2,246) [0.9% (14/1,542) at the
PHOPC, 0.6% (4/704) at the AH; p=0.4]. The
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Table 1. Significant differencesamong children with community acquired pneumoniawhen blood culturewas

performed
Pneumococcus

Characteristic Yes No Total p value
Age(years)

Mean+SD 1.63+ 155 291+ 279 290+ 278 0.044

Median 0.92 2.00 2.00
range 0.17-5.92 0.02 - 15.50 0.02 - 15.50

Wheezingt 11.8(2/17) 47.5 (935/1967) 47.2 (937/1984) 0.003
Somnolencet 50.0 (8/16) 19.1(357/1870) 19.4 (365/1886) 0.005
Hospitdizationt 66.7 (12/18) 29.3(653/2228) 29.7 (666/2246) 0.0005

T Results are reported in %(n/N).

Table2. Frequency of serotypes and antimicrobial resistanceto penicillin of S pneumoniaeisol atesrecovered

ingerilefluidsfrom childrenwith pneumonia

Hospital
Ser otype PCPHO AH Total (%)
1 1 0 1 (53
5 1 0 1 (53
6A 1 1 2 (10.5)
6B 1 2(1*) 3 (15.7)
ON 1 0 1 (53
10A 1 0 1 (53
14 4(3*)(11) 0 4 (21.0)
159 1 1 2 (10.5)
19A 2 0 2 (10.5)
20 1 0 1 (53
23F 1 0 1 (53
Total 15 4 19(100.0)

* Penicillin non-susceptible strains.

tStrainisolated from pleural fluid, penicillin susceptible.
fISerotypes in serogroup 15 were not distinguished.
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significant differencesin demographic and clinical
findings among the groups of children with and
without pneumococcus as identified from blood
culturesareshownin Table 1. The mean difference
of age between those groups was 1.28 (95% CI
0.5-2.06). No significant differenceswere noticed
in the frequency of tachypnea, crackles, cough,
ability todrink, chest retraction, fever (axillary temp
> 37.5 °C during the consultation), chronic
underlying iliness, day care center attendance, chest
x-ray performance, radiological infiltrate patterns,
or gender. Antimicrobial use during the 72 hours
before the blood was obtained for culture was
reportedin 17.6% of the casesand such information
was not reported on 22.8% of the questionnaires.
Streptococcus pneumoniae was isolated from 1
patient who reported the use of trimethoprim-
sulfamethoxazole (1/305, 0.3%). Theisolation rate
among patients who reported no use of
antimicrobia sduring 72 hours before the collection
of blood for culturewas 0.9% (13/1,428) (p=0.49).
We also observed that 1.8% (12/666) of the
hospitalized patients had pneumococcusisolated
from blood culturein comparison to 0.4% (6/1,580)
of the patientswho were not hospitalized (p=0.001).
Nineteen strains of pneumococcuswereisolated
during the study period; 18 were isolated from
blood and 1 wasisolated from pleural fluid (blood
culturewas not drawn from thischild). Penicillin-
resistance was detected in 21.0% (4/19) of the
strainsisolated from different children livingin
different quarters of Salvador, all of them at the
intermediate level; 3 of theresistant strainswere
isolated from children visiting the PHOPC, and 1
wasisolated from achild visiting the AH. The 3
resistant strains isolated at the PHOPC were
serotype 14, and the 1 resistant strain isolated at
the AH was serotype 6B (Table 2). The most
prevalent serotype was 14, the same serotype most
frequently resistant in thisstudy. All isolateswere
sensitive to chloramphenicol, clindamycin,
ofloxacin, tetracycline, erythromycin and
vancomycin, but only 37.0% of the strainswere
sensitiveto trimethoprim-sulfamethoxazole.

Discussion

Wefound a0.8% yield of pneumococcusin blood
cultures. Thisrate was similar to those reported in
severd studiesof theetiology of pediatric community
acquired pneumonia(CAP). [28-32] Theoverwhelming
majority of casesof CAP during childhood are caused
by respiratory viruses [33]. Streptococcus
pneumoniae has been estimated, by serological
methods, to beresponsiblefor onethird of al casesof
acute pneumonias[9, 31, 32]. However, theproportion
of children with pneumoniawho arebacteremic at the
timeblood isobtained for cultureisuncertain [34].
Some dataare available from studies of concurrent
culturesof blood and lung aspirate. Blood cultureswere
positive in only 13.0% of patients with bacterial
pneumonia, documented by lung punctures, asreported
by Silverman, eta. [35]. Although the bacteriologic
procedures were not the same at both laboratories,
thedifferenceof isolateswasnot Satisticaly sgnificant.

The present study provided evidence that
bacteremiaamong childrenwith CAPwasage-related
(Tablel). Thisfact may berdated to theimmaturity of
childrens immunesystemsduringthefirst yearsof life.
Somnolence and hospitalization wereassociated with
pneumococcal bacteremia, whereaswheezing wasnot.
Thisfinding isreasonabl e since hospitalized patients
usually appear moreseverdly ill than dothosewho are
managed as outpatients, and somnolenceisregarded
as a severity sign. It was expected, therefore, that
hospitalized and somnolent patients would have a
greater chance of being bacteremic. Onthe contrary,
wheezing was associated with nonbacteremic
pneumococcal cases. Perhapsthiscan be explained
by the association of wheezing with infection by
respiratory viruses[36].

We found that 17.6% of the patients were using
antimicrobial drugsbeforethecollection of blood. Itis
widely known that the previous use of antimicrobial
drugs can decrease the isolation rate of pathogenic
bacteria. The difference between the proportions of
pneumococci isolated as related to previous
antimicrobial use was not statistically significant,
probably becauseof thesma |l number of srainsstudied.
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The use of trimethoprim-sulfamethoxazole did not
interferewith theisolation of S. pneumoniaefrom 1
child; this strain was susceptible to that drug but
compliance could not be certified.

Until now, the results of pneumococcal
susceptibility testsand serotypinginthisstudy arein
accord with datafrom other Brazilian states (Table
2) [18, 24, 25]. Theseresults suggest that penicillin
G can still beused asinitial therapy to treat children
in our region diagnosed with pneumococcal
pneumonia. Penicillin remains adequate to treat
pneumonia caused by S. pneumoniae with an
intermediatelevel of resistanceto penicillin[37]. The
19 strains studied were distributed among 11
serotypes, the most frequent serotypeswere 14, 6B,
6A, 19A and serogroup 15. The penicillin-
nonsusceptible strains (14, 6B) wereamong themost
frequent serotypes. These data agree with results
reported by Ko, et al. [38], who studyed 221
pneumococcal isolatesrecovered in cerebrospinal
fluid from patientswith meningitisin Salvador, when
infectionswith serotypes 14 and 6B wereresponsible
for 83.0% of the 29 penicillin non-susceptible cases
(al intermediatelevel). By comparing the serotype
distribution of our pneumococcal strainswith those
represented in the heptava ent pneumococca conjugate
vaccinerecently licensed inthe USA [39], wefound
that 3 of our 11 serotypes (6B, 14, 23F) were contained
inthat vaccine, 2 of the5 (14, 6B) most frequent, the
samepenicillin-nonsusceptibleones. Althoughthereare
90 capsular types of pneumococcus, relatively few
typesarerespons blefor most diseasein children[33],
with types6A, 6B, 14 and 19A commonly foundin
pediatric disease worldwide. The predominance of
penicillin-resistant serotypes 6B and 14 have been
described worldwide [17-21, 40-42].

It isimportant to emphasize that caution must be
taken in interpreting the features of S. pneumoniae
reported here because of the small number of strains
studied. Culturing blood was not feasiblefor children
seeninthe ER of the PHOPC beforethisinvestigation,
when blood wasdrawn only from hospitalized patients.
Blood culturing was achieved due to the support
provided for thisstudy.

The increasing prevalence of penicillin-
nonsusceptible S. pneumoniae has influenced the
decision to order blood cultures for patients with
pneumonia[43]. In spiteof thelow rate of isolationin
this study (0.8%), blood culture remains the gold
sandard for thediagnosisof pneumococca pneumonia
[43, 44]; itisdsothemost practica way toidentify the
causative organism, mainly when dataderived from
susceptibility testing and serotype patternsarethegods.
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