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Value of bacterial antigen detection in the
diagnostic yield of transthoracic needle aspiration
Feliu Bella, Joan Tort, Maria-Antonia Morera, Joan Espaulella, Josep Armengol

Abstract
Background-Transthoracic needle aspiration (TNA) with an ultrathin needle is
a safe and highly specific procedure for
obtaining a diagnosis in bacterial pneumonias, but its sensitivity is at best 70%.
A study was performed to assess whether
Streptococcus pneumoniae and Haemophilus influenzae type b antigen detection by latex agglutination from the TNA
sample enhanced the diagnostic yield.
Methods-Blood cultures, TNA with an
ultrathin needle (culture, Gram stain,
and latex agglutination), serological tests,
and pneumococcal antigen detection in
the urine by counterimmunoelectrophoresis were performed in samples
from 18 of 23 consecutive patients with
severe community acquired pneumonia.
Results-The causative organism was
identified in 16 cases (88%): S pneumoniae (10 cases), S pneumoniae plus H
influenzae (two cases), Legionella pneumophila (three cases), and Mycoplasma
pneumoniae (one case). The investigation of antigens by latex agglutination in
the pulmonary aspirate increased the
diagnostic yield of TNA from 50% to 78%
and provided a rapid diagnosis (in less
than two hours) with therapeutic implications in seven cases. Its effectiveness
was not modified by prior antibiotic
therapy.
Conclusions-A latex agglutination test
on the pulmonary aspirate enhances the
diagnostic yield of TNA in severe community acquired pneumonia.
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Conventional diagnostic methods provide a
low microbiological yield in pneumonia. In
patients with severe pneumonia and in
immunocompromised patients with pneumonia, several invasive techniques are used to
obtain a specific diagnosis, allowing specific
treatment. In the last decade transthoracic
needle aspiration (TNA) has been re-evaluated with the development of ultrathin
needles which minimise the risk of pneumothorax and bleeding.' The technique has a
specificity approaching 100% and, for practical purposes, the organism isolated from
culture of the aspirate samples is considered

2

to be responsible for the pneumonia.
Unfortunately the sensitivity of this technique
does not exceed 70%3 and, in addition, Gram
stain lacks specificity.

We have investigated whether bacterial
antigen detection from TNA samples
enhances the sensitivity of this technique.
Methods
Eighteen of 23 consecutive patients admitted
with severe community acquired pneumonia
were studied prospectively. Symptoms compatible with pneumonia, a localised infiltrate
(unifocal or multifocal), and the criteria of
severe pneumonia (respiratory failure or septic shock), or an immunosuppressed state
were required for entry to the study. Five
patients with a contraindication for TNA
(thrombocytopenia in one, presence of bullae
in two, mechanical ventilation requirement in
one, inability to cooperate in one) were
excluded. In all patients two blood cultures
were made and TNA, pneumococcal capsular
antigen detection in the urine, and serological
tests for Mycoplasma pneumoniae, Legionella
pneumophila and Coxiella burnetii (in acute
and convalescent phase) were carried out.
Informed consent was obtained from all
patients.
TNA was performed by a technique previously described4 with an ultrathin needle,
9 cm in length (Yale Spinal 25G; BectonDickson, Cockeysville, USA). If a patient was
admitted during the night antibiotic treatment was started and the TNA was performed next morning at the bedside or, if
consolidation was difficult to locate, in the
radiology department. An expiratory chest
radiograph was performed six hours later to
exclude a pneumothorax. The sample
obtained was immediately sent to the bacteriology laboratory in the same syringe and
needle. It was centrifuged at 1500 rpm for 15
minutes and the sediment was Gram stained
and cultured in blood agar, supplemented
chocolate agar, colistin-nalidixic acid blood
agar, MacConkey agar, BCYE (buffered
charcoal yeast extract) agar, selective BCYE
media, and thioglycollate broth by standard
techniques.5
The supernatant obtained after centrifugation was boiled for three minutes and bacterial antigens were investigated by latex
agglutination tests.67 Antisera for Streptococcus
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Table 1 Characteristics of 18 patients with severe community acquired pneumonia
studied by transthoracic needle aspiration
Age

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

80
39
33
76
36
61
76
48
77
53
49
49
91
75
29
83
68
32

Sex

(Y)
M
M
F
M
M
M
M
M
M
M
M
M
F
M
F
F
M
M

Underlying
diseases

Pao2
(kPa)

Paco2
(kPa)

Shock

Outcome

Heart failure
Lung cancer
COPD
Diabetes
Diabetes
Alcoholism
COPD
COPD
COPD
COPD
AIDS
COPD
AIDS

7-1
6-6
7-6
70
5-9
70
6-7
8-0
7-5
7-6
7-8
6-8
5-3
6-8
10-8
4-7

5-1
4-3
4-5
50
4-3
10-3
3-5
4-3
3-1
4-6
4-1
4-1
5-6
3-5
3-7
4-5
3-3
3-1

No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
No

Died
Died
Recovery
Recovery
Recovery
Died
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Recovery
Died
Recovery
Recovery

7-6*
7-6

COPD-chronic obstructive pulmonary disease; AIDS-acquired immune deficiency
syndrome. *FIo, = 0 50.

pneumoniae (Slidex Meningite Kit; BioMerieux, Marcy l'Etoile, France) and
Haemophilus influenzae (Wellcogen Bacterial
Antigen Kit; Wellcome, Dartford, UK) were
used. A 25 pl sample was used for each antiserum. Negative specimens were retested at
suitable dilutions to avoid a false negative
result as a consequence of a prozone
phenomenon caused by an excess of antigen.
A positive and negative control were included
in all cases.
On admission urine wag collected and
stored at -30°C for later investigation of
capsular pneumococcal antigens by counterimmunoelectrophoresis8 in Sant Pau
Hospital, Barcelona (Dr Pere Coll). A specific diagnosis was based on one or more of
the following: positive blood culture or TNA
culture, or both; positive antigen detection in
TNA; positive capsular pneumococcal antiTable 2 Results of diagnostic tests used in 18 patients with severe community acquired
pneumonia
TNA
Antibiotic
administered
Latex
Case pnor to
Blood Lung Gram agglutinTNA
no.
culture culture stain ation
CIE
1
2

No
Yes

-

3
4
5

No
No
Yes

-

6
7
8
9
10
11
12
13
14
15
16
17
18

Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

Serology Diagnosis

+
+

+
+

-

-

+

+
+

+

-

+
+

-

-

+

+

-

ND

-

-

+

+
+

+

+

+

-

+
+

+

+
+

+
+

-

+

-

-

+
+

-

+
+

+

ND
-

Spneumoniae
S pneumoniae +
H influenzae
Mpneumoniae
Spneumoniae
S pneumoniae +
H influenzae
Lpneumophila
Spneumoniae
Spneumoniae
Spneumoniae

-

+
+

L pneumophila

-

-

-

-

-

Lpneumophila
Spneumoniae

-

+
+

+

-

-

+

+

+

+
+
+
+

+

+

Spneumoniae
Spneumoniae

Spneumoniae
Spneumoniae

TNA-transthoracic needle aspiration; CIE-pneumococcal capsular antigen detection
in urine by counterimmunoelectrophoresis; ND-not done.
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Case
no.

gen detection in urine; seroconversion or
fourfold increase in the titre of antibodies
against M pneumoniae, L pneumophila, or
C burnetii.

Results
Table 1 shows the characteristics of the
patients. There were 14 men and four women
of mean age 59 (range 29-91) years. Sixteen
patients presented with respiratory failure
(Pao, < 8&0 kPa) and three patients had septic
shock. Thirteen patients had underlying diseases (chronic obstructive pulmonary disease
in six cases, diabetes in two, human immunodeficiency virus infection in two, lung cancer
in one, chronic alcoholism in one, and cardiac failure in one). On admission, seven had
received prior antibiotic treatment outside
hospital (afl-lactam antibiotic in three, a
macrolide in two, and a quinolone in two
cases). By the time of the TNA 12 patients
had received one or two doses of antibiotics
in hospital, usually a combination of cefotaxime and erythromycin. Only three patients
had not received antibiotics prior to TNA.
The procedure was performed at the beside
in 16 patients and in the radiology department in two.
The causative organisms were identified in
16 patients (88%): S pneumoniae (10 cases),
S pneumoniae plus H influenzae (two cases),
L pneumophila (three cases), and M pneumoniae (one case). Table 2 shows the results of
the different diagnostic techniques employed.
Blood cultures were positive in five cases,
pulmonary aspirate culture was positive in
nine cases (50%), microorganisms were
observed by Gram stain of the aspirate in 11
cases (61 %), and S pneumoniae and/or
H influenzae antigens were detected in 10
cases (55 5%). Overall, TNA provided a
diagnosis in 14 cases (78%).
More than one organism (S pneumoniae
plus H influenzae) was obtained in two cases.
In case 2 (table 2) H influenzae type a biotype
V was recovered from blood cultures and pulmonary aspirate culture, the Gram stain disclosed Gram positive cocci and Gram
negative coccobacilli, and pneumococcal antigens were detected in the pulmonary aspirate
by latex agglutination and in the urine by
counter immunoelectrophoresis. In case 5 the
Gram stain of the aspirate showed Gram
positive cocci and Gram negative coccobacilli
and latex agglutination demonstrated the

presence of S pneumoniae and H influenzae

type b antigens with negative cultures.
Considering just the 12 patients who had
received antibiotics after admission, TNA
was diagnostic in 10 cases. Latex agglutination was positive in seven of them, the negative cases being three patients with legionella
and two patients in whom no diagnosis was
made.
The results of TNA allowed a change in
antibiotic treatment in 11 patients. In seven
cases the change was made immediately after
learning the result of latex agglutination
(approximately two hours after TNA) and led
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to the withdrawal of erythromycin. In the
other four cases the change was made after

Discussion
TNA with an ultrathin needle is a safe procedure even in severely ill patients. In a series of
341 patients on whom TNA was performed
Dorca et al observed fewer than 1 % of complications requiring treatment.2 We observed
only one case of pneumothorax, possibly
related to the procedure, which did not
require pleural drainage. Acceptance of the
procedure by the patients was good and similar to that of thoracocentesis.4 Even admitting
that in most cases the empirical broad spectrum treatment is active against the organism
responsible for the pneumonia, TNA is a
diagnostic technique worth consideration in
severe community acquired pneumonia.
The microorganisms responsible for pneumonia in our study were similar to those
found in other studies from Spain.9-" The
absence of enteric Gram negative bacilli may
be because of the small number of cases and
the exclusion of patients needing mechanical
ventilation.
Although Gram stain of the pulmonary
aspirate was not considered a diagnostic criterion and sputum was not tested, causative
diagnoses were made in a large percentage of
cases (88%). The diagnostic yield of 50%
obtained by pulmonary aspirate culture was
similar to that obtained by others using TNA
in community acquired pneumonia.3 Nevertheless, antigen detection in the aspirate
enhanced this sensitivity to 78%, despite
most patients having received antibiotics
before the TNA.
The specificity of antigen detection in the
sputum can be compromised by carriage of
pneumococci as commensals in the upper
respiratory tract.'2 In addition, 30% of
patients with community acquired pneumonia do not expectorate."3 These problems can
be avoided when antigen detection in the pulmonary aspirate is performed. Latex agglutination is a simple, rapid and inexpensive
technique. The results of latex test as well as

most of these cases are caused by H influenzae non-type b, which do not have detectable

capsular antigens. The diagnostic effectiveness of latex agglutination is not significantly
reduced by prior antibiotic therapy.'4
Our results suggest that the investigation of
S pneumoniae and H influenzae type b antigens in a pulmonary aspirate enhances the
diagnostic yield of TNA, with therapeutic
implications in a number of cases.
We thank Dr Marta Barba for the English translation and

copyediting.

1 Zavala DC, Schoell JE. Ultrathin needle aspiration of the
lung in infectious and malignant diseases. Am Rev Respir
Dis 1981;123:125-31.
2 Dorca J, Boada J, Verdaguer R, Ariza J, Fdez-Viladrich P,
Estopa R, et al. The transthoracic aspiration with ultrathin needle in the diagnosis of bacterial pulnionary
infection (abstract). Eur RespirJ 1988;1(Suppl 2):264S.
3 Dorca J, Manresa F, Esteban L, Verdaguer R, Pallares R,
Gudiol F. Therapeutical relevance of transthoracic aspiration with ultrathin needle in bacterial lung infections
(abstract). Am Rev Respir Dis 1990;141:A278.
4 Manresa F, Dorca J. Needle aspiration techniques in the
diagnosis of pneurmonia. Thorax 199 1;46:601-3.
5 Ballows A, Hausler WJ, Herrmnann KL, Isenberg HD,
Shadomy HJ. Manual of clinical microbiology. 5th edn.
Washington: American Society for Microbiology, 1991.
6 Sippel JE, Hider PA, Controni G, Eisenach KD, Hill HR,
Rytel MW, et al. Use of the directigen latex agglutination test for detection of Haemophilus influenzae,
Streptococcus pneumoniae, and Neisseria meningitidis antigens in cerebrospinal fluid from meningitis patients.
J Clin Microbiol 1984;20:884-6.
7 Ajello GW, Bolan GA, Hayes PS, Lehmann D,
Montgomery J, Feeley JC, et al. Commercial latex
agglutination tests for detection of Haemophilus influenzae type b and Streptococcus pneumoniae antigens in
patients with bacteremic pneumonia. Jf Clin Microbiol
1987;25: 1388-91.
8 Ausina V, Coll P, Sambeat M, Puig I, Condom MJ,
Luquin M, et al. Prospective study on the etiology of
community-acquired pneumonia in children and adults
in Spain. EurJ' Clin Microbiol Infect Dis 1988;7:342-7.
9 Torres A, Serra-Batlles J, Ferrer A, Jimenez P, Celis R,
Cobo E, et al. Severe community-acquired pneumonia.
Epidemiology and prognostic factors. Am Rev Respir Dis
1991;144:312-8.
10 Granados A, Podzamczer D, Gudiol F, Manresa F.
Pneumonia due to Legionella pneumophila and pneumococcal pneumonia: similarities and differences on presentation. Eur RespirJ7 1989;2:130-4.
11 Pach6n J, Prados MD, Capote F, Cuello JA, Garnacho J,
Verano A. Severe community-acquired pneumonia.
Etiology, prognosis, and treatment. Am Rev Respir Dis
1990;142:369-73.
12 Farrington M, Rubenstein D. Antigen detection in
pneumococcal pneumonia. J7 Inftct 199 1;23: 109-16.
13 Research Committee of the British Thoracic Society and
the Public Health Laboratory Service. Communityacquired pneumonia in adults in British hospitals in
1982-1983: a survey of aetiology, mortality, prognostic
factors and outcome. Q Jr Med 1987;62:195-220.
14 Holloway Y, Boersma WG, Kuttschriitter H, Snijder
JAM. Minimum number of pneumococci required for
capsular antigen to be detectable by latex agglutination.
J Clin Microbiol 1992;30:517-9.

Thorax: first published as 10.1136/thx.48.12.1227 on 1 December 1993. Downloaded from http://thorax.bmj.com/ on May 16, 2022 by guest. Protected by copyright.

the result of the aspirate culture and allowed
the substitution of an ineffective treatment in
two cases and the simplification of therapy in
the other two.
A pneumothorax was not seen in any case
on the radiograph obtained six hours after
TNA. Nevertheless, a patient with lung cancer developed a pneumothorax three days
later. Four patients died with death being
caused by the pneumonia in three cases and
by brain metastases from lung cancer in the
fourth.

Gram stain can be available two hours after
TNA, allowing early therapeutic changes and
the subsequent reduction of untoward side
effects and expense. In adults with pneumonias caused by Haemophilus the effectiveness
of this technique is limited, however, because

