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Community-Acquired Pneumonia in the Childhood: Analysis of the Diagnostic M ethods

Henry |I. Z. Requegjo
Adolfo Lutz Institute; Sdo Paulo, SP, Brazl

Immunological assays such as CIE, LA, and Dot-EL | SA were compared in order to diagnose community-acquired
pneumonia. Serum, pleural fluid and urine samples were compar atively employed for bacterial antigen detection.
Dot-ELISA proved to be an original and practical alternative procedure for detecting bacterial polysaccharide
antigens from pleural fluid and/or concentrated urine samples, providing a rapid diagnosis for pediatric patients

with community-acquired pneumonia.
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Community-acquired pneumonias (CAP) are associated
with elevated rates of morbidity and mortality. Worldwide,
about 4.5 million children younger than 5 yearsold are yearly
affected by acute respiratory infections, and 80% to 90% of
these cases are pneumonia [1]. Pneumonia has been defined
asthe presence of fever, acute respiratory symptoms, or both,
plus evidence of parenchymal infiltrates on chest radiography.
Even this definition overlaps somewhat with that of viral
bronchialitis and leaves some room for disagreement among
clinicians[2]. About 80% of all patientswith CAParetreated
inan ambulatory setting, most of them without any diagnostic
testing, which makes it harder to know the true etiology of
pneumoniaaffecting these patients[3]. However, clinical and
laboratory diagnosisusing bacteria culturefrom blood, pleural
fluid and pulmonary aspirate has showed that Streptococcus
pneumoniae, Haemophilus influenzae type b,
Saphylococcus aureus and Mycoplasma pneumoniae are
the main etiological agents of the pneumonias. Bacterial
cultures of the nasopharynx or throat correlate poorly with
cultures of lung tissue and confound more than clarify the
etiology. Culture of blood or pleural fluid is clearly an
insensitive method, but there are yet any established
aternatives in children. Immunological assays have been
employed to detect bacterial antigens of S. pneumoniae and/
or H. influenzae type b, the most common bacteria causing
pneumonia. The polysaccharide antigens have been detected
inserum, urine, and/or pleural fluid samplesfrominfantsand
children with suspected bacterial pneumonia[4-8].

Materialsand M ethods

Paired samplesof pleural fluid, serum and urinefrom 550
children with clinical diagnosis of bacterial pneumoniawere
assayed by counterimmunoelectrophoresis (CIE), latex
agglutination (LA), and dot-enzyme-linked immunosorbent
assay (Dot-ELISA) for antigen detection according to
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previously standardized procedures[4-8]. Anti-Sreptococcus
pneumoniae omniserum against 90 serotypes (pneumococcal
omniserum) from Seruminstitut, Copenhagen, Denmark [9] and
anti-Haemophilus influenzae type b produced according to
routine procedure [ 10] were employed in the immunological
methods. Aliquotes of 200 uL of pleura fluid and/or serum
sampleswere hegt-treated (100°C/10 min) with 300uL of 0.1 M
sodium EDTA pH 7.5, followed by centrifugation (2,500 rpm/
15 min), and the supernatant was used in theimmunol ogical
tests. Pleural fluid sampleswere al so submitted to bacterial
culture[4]. Urine sampleswere | eft to stand overnight (4°C)
with ethanol (v:v) and centrifugated at 4,000 rpm/15 min for
polysaccharide antigen precipitation. The pellet was
dissolvedin 0.5 mL of steriledistilled water plus0.5mL of 0.1
M sodium EDTA pH 7.5, followed by heat-treatment (water-
bath,100°C/10 min). After new centrifugation (2,500 rpm/15
min), the supernatant was stored until use in the
immunological tests[4-8].

Parametriclevelsfor evaluation of CIE, LA and Dot-ELISA
in the use of pleural fluid, serum and urine samples were
calculated according to standard method [11].

Results

Of the 550 pleural fluid samples, 146 (26.5%) had positive
bacterial culture results for S. pneumoniae (15.4%) and H.
influenzae (11.1%). Positivitiesfor CIE, LA, and Dot-ELISA,
using the samepleura fluid samples, were 36.0%, 50.2%, and
63.7%, respectively. Positivities (S. pneumoniae plus H.
influenzae) obtained with serum samplesin CIE, LA and Dot-
ELISA were 24.2%, 38.2%, and 58.6%, respectively, whilewith
urine samples the values of 37.0%, 47.3% and 58.0%,
respectively, were obtained (Table 1).

Parametric levelsof sensitivity, specificity, positive (+PV)
and negative (-PV) predictive values, prevalence and
accuracy for CIE, LA, and Dot-ELISA using pleural fluid,
serum and urine samples obtained in relation to the gold
standard bacterial cultures of the pleural fluid samples are
presented in the Table 2.

Discussion

Bacterial culture and several immunological assays have
been proposed to diagnose community-acquired
pneumonia. Bacterial culture of secretions from upper
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Table 1. Comparison among bacterial culture, counterimmunoel ectrophoresis (CIE), latex agglutination (LA), and Dot-EL 1SA for
detection of S. pneumoniae and H. influenzae type b antigens in the 550 paired samples of pleural fluid, serum and urine

) Pleural fluid Serum Urine
Antigens Culture
CE LA Doat-ELISA CE LA Dot-ELISA CE LA Dot-ELISA

Spneumoniae & 120 164 216 76 120 12 119 151 188
(%) (154) (21.8) (2998 (393 (138) (219 (350) (216) (275 (342
H. influenzae 61 78 12 134 57 D 130 &4 109 131
(%) (113 (142 (2049 (244 (104 (164 (236) (154 (199 (239
Negative 04 B2 274 20 417 340 228 347 20 21
(%) (735) (640) (498 (363 (758) (618 (414 (630) (527) (42.0)
Total positive 146 198 276 30 133 210 32 283 20 319
(%) (265) (360 (502 (63.7) (242) (382 (58.6) (3700 (473 (58.0)

Table 2. Parametric levelsfor counterimmunoel ectrophoresis (CIE), latex agglutination (LA) and Dot-EL1SA of pleura fluid,
serum and urine samplesin relation to bacterial cultures of 550 pleural fluid samples

Pleural fluid Serum Urine
Parameters
CE LA  Dot-ELISA CIE LA Dot-ELISA CIE LA  Dot-ELISA

Sensitivity 100.0 100.0 100.0 911 1000 1000 1000 1000 100.0
Specificity 871 678 495 100.0 842 564 86.0 718 572
+HV 737 530 1.7 100.0 695 453 720 56.2 458
-Pv 100.0 100.0 100.0 9%.8 100.0 1000 1000 1000 100.0
Prevalence 265 265 265 265 265 265 265 265 265
Accuracy 0.6 764 630 976 84 68.0 896 79.3 635

(+PV) positive, and (-PV) negative predictive values.

respiratory tract is not recommended since the normal flora
includes the bacteriacommonly responsible for pneumonia
[2]. Onthe other hand, blood bacterial culture proved to be
alow-sensitive test that depends on viable microorganisms
and on previous administration of antimicrobial agents[12].
Other microbiological method named polymerase chain
reaction (PCR) has been proposed to diagnose CAP [13].
However, thistechniqueiscomplex and time-consuming, it
has not been yet fully standardized, and is very expensive
for use in developing countries. Then, immunological
assayssuch asCIE, LA and Dot-EL | SA have been proposed
as sensitive and specific methods in the diagnosis of CAP.
Studies with CIE and LA have demonstrated that these
methods may detect 20 to 50 ng/mL of polysaccharide
bacterial antigens, while enzymatic immunoassays may
detect 0.3t0 0.6 ng/mL [14]. Moreover, among these three
methods, CIE is very expensive for developing countries
due to the elevated cost of concentrated pneumococcal
omniserum, and LA isalso difficult to access dueto elevated
cost of commercial kits.

Our proposed Dot-ELISA proved to be a practical
alternative procedure for bacterial antigen detection, inview
of its execution without the need for reading egquipment, and
economy of pneumococcal omniserum and other bacterial
antiserum, that may be used at 1:200 dilution [6-8]. Positivities
obtained by Dot-ELISA are higher than that obtained by CIE
and LA, when pleural fluid, serum, and/or urine samples are
employed inthetests, despitethe similar values of sensitivity.

Dot-ELISA proved to be an original and practical
alternative procedure for detecting bacterial polysaccharide
antigensfrom pleural fluid, serum, and/or concentrated urine
samples, providing a rapid diagnosis for pediatric patients
with community-acquired pneumonia.

References

1. Benguigui Y. InfecgBes respiratdrias agudas nas Américas, um problema
de sallde publica em transi¢do: da morbimortalidade a resisténcia
antimicrobiana. Bol Pneumol Sanit 2003;11(1):63-75.

. Mclntosh K. Community-acquired pneumonia in children. N Engl
J Med 2002; 346:429-37.

Niederman M.S., McCrombs J.L., Unger A.N., et a. The cost of
treating community-acquired pneumonia. Clin Ther 1998;
20:820-37.

Requejo H.1.Z., Matsumoto T.K., Lotufo J.PB., et al. Detection
of bacterial antigens in acute pneumonia: methods for preparing
the urine, serum and pleura fluid samples for the immunological
assays. Rev Hosp Clin Fac Med SP 1991;46:19-25.

Requejo H.I1.Z., Nascimento C.M.P.C., Farhat C.K. Comparison
of counterimmunoelectrophoresis, latex agglutination and
bacterial culture for the diagnosis of bacterial meningitis using
urine, serum and cerebrospinal fluid samples. Braz J Med Biol
Res 1992;25:357-67.

Requejo H.I.Z., Alkmin M.G.A., Almeida R.G., et al. Dot-
Enzyme-linked immunosorbent assay (Dot-ELISA) for
detection of pneumococcal polysaccharide antigens in pleural
fluid effusion samples. Comparison with bacterial culture,
counterimmunoel ectrophoresis and latex agglutination. Rev
Inst Med Trop SP 1994:36:531-7.

Requejo H.l.Z., Guerra M.L.L., Santos M., Cocozza A.M.
Immunodiagnoses of community-acquired pneumonia in
childhood. J. Trop. Pediatrics, 1997; 43:208-12.

www.bjid.com.br



248 Community-Acquired Pneumoniain the Childhood

BJID 2007; 11 (April)

8. Requejo H.I1.Z., Cocozza A.M. C-Reactive protein in the diagnosis
of community-acquired pneumonia. Braz J Infect Dis
2003;7(4):241-4.

9. Kauffmann F., Morch E., Schmith K. On the serology of the
pneumococcus-group. J Immunol 1940;39:387-426.

10. Egan W.M., Tsui F.P, Zon G Structural studies of the Haemophilus
influenzae capsular polysaccharides. In: Haemophilus influenzae.
Epidemiology, Immunology and Prevention of Diseases. Sell
SH, Wright PE eds., Elsevier Pub. Co., 1982, p.185-96.

11. Fletcher R.M., Fletcher S\W., Wagner E.H. Clinical Epidemiology,
the Essentials. Baltimore, Waverly, 1983.

12. Feldman W.E. Effect of prior antibiotic therapy on concentrations
of bacteria in CSF. Am J Dis Child 1978;132:672-4.

13. Lorente L., Falquera M., Nogués A., et al. Diagnosis of
pneumococcal pneumonia by polymerase chain reaction (PCR)
in whole blood: a prospective clinical study. Thorax
2000;55:133-7.

14. Macone A.B., Arakere G., Letourneau J.M., Goldmann D.A.
Comparison of a new, rapid enzyme-linked immunosorbent
assay with latex particle agglutination for the detection of
Haemophilus influenzae infection. J Clin Microbiol
1985;21:711-4.

www.bjid.com.br





