Tgesan, Toweal, of Qoadiatoran wefln- & (-ﬁ\g\‘ RN &

Aetiological Diagnosis of Pneumonia in Childhood by
Lung Puncture
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Summary

Diakparomre MA and Obi JO. Aetiological Diagnosis of Pneumonia in
Childhood by Lung Puncture. Nigerian Journal of Paediatrics 19813 8: 61, Needle
aspiration of the lung was undertaken in 73 children with pneumonia in order to
establish the bacteriological diagnosis. Pathogens were isolated in 54.29, of the pa-
tients. The same organisms were isolated from the lungs and pharyngeal aspirates
in 4.1%, of the patients. Forty-two bacterial strains were isolated from 40 positive
lung aspirates. Staphylococcus aureus and Streptococcus pmeumoniae constituted 66.5%,
of the pathogens isolated. Mild complications, consisting of pneumothorax and
haemoptysis, occurred in 5.5%, of the patients. Ttis concluded that lung pupcture in
experienced hands, is a useful tool in establishing bacterial aetiology of childhood

pneumonia.
Introduction

I~ developing countries, bacterial infection of the
lower respiratory tract is very common.!” In
Nigeria, bacterial pneumonia is one of the major
causes of morbidity and mortality in children.®
Pneumonia may be caused by a variety of patho-
genic agents, but the clinical symptomatology
and radiological appearances are generally simi-
lar and therefore give no clue as to the causative
pathogen.® 7 The classical acute lobar consolida-
tion of pneumococcal infection, or the picture of
staphylococcal pneumonic consolidation with
pneumatocoeles are less frequent than the bron-
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chopneumonic changes often seen on chest
radiographs in children. The difficulty in obtain-
ing sputum in infants and children, coupled with
the doubtful results often obtained, limits the
usefulness of this method of investigation. Often,
methods of bacteriological investigation namely :
blood culture, culture of pharyngeal secretion
and tracheal washings, vield the causative orga-
nism in only a minority of cases. The need there-
fore to have specific aetiological diagnosis is self-
evident if appropriate therapy is to be directed
towards the offending pathogen.

The present study was undertaken in order to
establish bylung puncture, the common bacterial
pathogens causing pneumonia in children adi-
tted to the University of Benin Teaching Hospital
(UBTH), and also to compare the usefulness

of the technique with other methods of bacteriolo-
gical investigations.
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Patients and Metheds

Patients with clinical and radiological evidence
of pneumonia were studied. Patients with massive
empyema and those with clinical and radiological
evidence of tuberculosis were excluded. The area
of maximum lung consolidation was determined
from clinical examination and by the evaluation
of chest radiographs. The skin of the chest-wall
over the identified area was cleaned with hibitane
and spirit. A gauge 18 bevelled needle attached
to a rocc syringe was used in the lung aspiration.
As soon as the skin was pierced, vacuum was
created by pulling on the plunger of the syringe.
The needle was then advanced in a bayoneting
motion towards the area of maximum consolida-
tion. The plunger of the syringe was released
just before the tip of the needle was withdrawn
from the skin. In performing the lung aspiraticn,
the anterior chest wall was avoided in order to
reduce anxiety and to avoid the risk of piercing
the heart.

The aspirate obtained usually varied from a
mere drop to about o.5ml. If enough aspirate
was obtained, a drop was put on a clean slide for
Gram-staining. The remaining aspirate wasasep-
tically inoculated into peptone-supplemented nu-
trient broth for incubation and for routine bacteri-
ological identification. Venous blood, and pha-
ryngeal swab for culture were taken from the pa-
tient at the same time. The patient was then kept
under close observation, and repeat chest radio-
graph was taken within 24 hours of the lung
puncture.

Resulis

There were 73 patients (33 males, and 40
females), aged between 45 days and 12 years
{mean age, 21 months). Twenty-seven patients
(37%) had received antibiotics prior to admission,
while 46 (63%) had not.

Pathogens were isolated from the aspirates in
40 patients (54.2%). Blood culture was positive
in 2 patients (2.7%). Of the 46 children who had
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not received any antibiotics prior to admission,
pathogens were isolated in 34 (73-9%), while in
only 6 (22.29,) out of the 27 with prior antibiotic
therapy did the aspirates yield positive cultures.
Forty-two bacterial sirains were isolated from
the 40 positive aspirates (Table I). Thirty-seven
had single pathogen isolated, while two pathogens
namely: Staph. aureus and E. Coli, Stiep. pneumo-
nige and E. Coli, Pseudomonas and E. Coli respec-
tively, were isolated from each of the remaining
3 aspirates. Among the 40 patients with positive
aspirates, 11 Ppathogenic bacteria were isolated
from the pharyngeal swabs (Table I1). In 3
patients (4.1%,), the same pathogen was isolated
from the pharynx as well as from the lung. The
2 patients with positive blood cultures had the
same organism isolated from the lung aspirates.

Complications occurred in 4 patients (5.5%)-
Two of these had transient haemoptysis, while
the other two had mild pneumothorax which
reabsorbed spontaneously within 48 hours. Six
of the 73 patients died within 48 hours of admi-
ssion. These were mostly moribund on admission.
Nodeath appeared to be related to the lung
puncture.

TABLE I

Organisms isolated from Lung aspirale in 4o Patients

Organism No. of Isolates % of Total
Staphylococcus aureus 28 52.3
Streplococcus pneumoniae 6 14.2
Escherichia colt 3 7.1
Staphylococcus albus 2 4.8
Psuedomonas acruginosa 2 4.8
Huemophilus infuenzae 2 4.8
Proteus mirabilis 2 4.8
B-haemolytic streptococcus 2 4.8
Klebsiella aeruginosa 1 2.4
Total 42 100
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TABLE II

Pathagens isolaied from 11 Pharyngeal Swabs

Pathogen No. of times

isolated
Lscherichia coli 7
Staphylococcus aureus 5
Proteus mirabilis %
Klebsiella aeruginosa 4
Haemophius tnfluen zae 3

Strepivcoccus foccalis

Total

5]

e

Discussion

Optimal antibiotic wreatment of a patient with
pneumonia requires a definite aetiological diag-
nosis. This is only possible by the isolation of
the aetiologic pathogen. In the present study, the
isolation rate was 54%, which is higher than the
45.1%, reported in Santiago.’ The isolation rate
of 75.99%, in those without prior antibiotic therapy
compares favourably with a rate of 799, reported
from Zaria.’

Staphylecoccus aureus was the commonest patho-
gen isolated from the lung aspirates. This agrees
with the experience in Santiago,” but differs
from the report from Zaria where Strepiococcus
pneumoniae was the commonest pathogen causing
childhood pneumonia.” This difference probably
derives from differences in the drug habits of the
populace. In the Benin area as well asin Santiago,
there is widespread use of self-prescribed antibio-
tics by patients.’ The commonest antibiotics used
in Benin are ampicillin and chloramphenicol.
The widespread and indiscriminate use of anti-
biotics to which Staphylococcus aureus is resistant
might have introduced selection factor resulting
in the predominance of Staphylococcus aureus.
Pathogenic bacteria are usually present in the
pharyngeal secretion, tracheal aspirates, and
cseretions from the main bronchi of normal

individuals.? The present study therefore confirms
theirrelevance of basing the aetiological dizgnosis
of pneumonia on the result of sputum or pharyn-
gealsecretion culture. Blood culture is not a useful
method of establishing the aetiological diagnosis
of pneumonia since isolation rate by this method
is very low.> 7 1011 '

No death in childhood as a result of lung
aspiration has been reported in 7 series of needle
lung aspiration in non-immuno-compromised
children.*3 71215 Complications occurred in only
28 out of 880 patients. High rate of occurrence
of pneumothorax (329%,) as a complication of the
procedure has only been reported in immunocom-
promised children.!® Our complication rate of
5-4% 18 similar to the 59 reported from Zaria J

Tt is suggested that needle aspiration using
bevelled needle is, in experienced hands, a useful
tool in establishing bacterial aetiology in child-

hood pneumonia.

References

1. Lllisen JB. Pneumonia in measles. Areh Dis Childh 19313
6: 37-52.

2. Butlet CD, Shaw NC, Hoflmann SJ, Ditkowsky S,
McVey E, and Zeldes M. Pneumonia in children:
A review of seven hundred and thirty-one cases.
J Am Med Ass 1941 1172 1840-3.

3. Abdel-Khalil AK. Askar AM and Ali M. The causa-
tive organisms of bronchopneumonia in infants in
Egypt. drch Dis Childh 1938; 13: 333—42.

4. Klein JO. Diagnostic lung puncture in the pneumo-
nias of infants and children. 7 Pedial 1669; 44:
486—-ga.

Mimica T, Donoso FH, Onward JC and Lodermanu
W. Lung puncture in the aetiological diagnosis
of pneumania. Am J Dis Chiid 1977; 122: 278-82.

6. Obi JO. Analysis of paediatric admissions into child-
ren’s clinic, Benin City. Nig Med 7 1076; 1: 69—73.

7. Silvermann N, Stratton D, Diallo A and Egler TT.
Diagnosis of acute bacterial pneumonia in Nigerian
children. Arch Dis Childh 1977: 521 925-31.

8. Lampe RM, Chottipitayosunondh T and Sunakorn P,
Detection of bactzrial antigen in pleural fluid by
counterimmuno-electrophoresis. |7 Pediat 1976
88: 557-60.

9. Lauronze GA, Petter RT, and Kass EH. Bacteriologic
flora of the lower respiratory tract. New Eng 7 Med
1961; 256: 1271-8.

10. Sappington SW and Favourite GO. Lung puncture in
labar prieumonia, Am 7 Med Sc 1936; 1911 225-34.

11. Mufson MA, Chang V, Cill V, Wood SC, Romansky
M]J and Channock RM. The role of viruses, myco-
plasma and bacteria in acute pneumonta in civilian

adults. Am 7 Epidemiol 1967 ; 861 526-44.

S



64 Diakparomre and Obi

t2. Alexander HE, Craig HR, Shirleu RG and Liis C.
Validity of etiological diagnosis of pneumonia in
children by rapid typing [rom nasopharyngeal
mucus. F Pediaf 1g41; 182 31-5.

13. Disney ME, Wolff ] and Wood BS. Staphvlococeal
pneumonia in infants. Lancef 1g56; 13 767-71.

14. Schuster A, Duffan C, Nicholls E and Pino CM. Lung
aspirate puncture as a diagnostic aid in pulmo-
nary tuberculosis in childhood. F Pediat 1968; 432
647-50.

15. Hughes JR, Sinha DP, Cooper NR, Shah KV and
Bose SK. Lung tap in childhood. 7 Pedial 1969;

44t 477-85. )

16. Chaudhary S, Hughes WT, Feldman S, Sanyal SK,
Coburn R, Ossim M and Coex M. Percutancous
transthoracic aspiration of the lung. Am F Dis
Child 1971; 131: 902—7.

Accepted 25 November 1980



