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Editorials

Tuberculous pleurisy and adenosine deaminase

Adenosine deaminase (ADA) activity has been proposed
as a diagnostic test for tuberculous pleurisy since 1978.1
Two papers in this issue of Thorax (pp 600-603 and 672-
674) support the case for using this test in regions where
the incidence of tuberculosis is high (the Western Cape
in South Africa - 670 per 100 000)2 or moderately high
(Galicia, Spain - 95 per 100 000).?

Investigation of a pleural effusion demands a pleural
aspiration and biopsy.4 The pleural fluid is sent for measure-
ment of protein and glucose content, cytological and
microbiological examination, which includes culture for
mycobacteria. Cytology and microbiology benefit from
testing as large a quantity offluid as possible; a "diagnostic"
tap of 10-20 ml of pleural fluid without a pleural biopsy
is inadequate. In as many as 20% of all pleural effusions
this basic testing does not establish the diagnosis, and even
a thoracotomy or thoracoscopy may not reveal the cause
of the effusion.
Tuberculous pleural effusions have until recently been

a feature of primary disease, but as many as 50% now
occur in conjunction with pulmonary infiltrates typical
of post-primary tuberculosis.6 Although bilateral effusions
may occur in miliary tuberculosis, unilateral effusions are
more usual and arise from the rupture of a caseous sub-
pleural focus of tuberculosis into the pleural space.7 The
fluid collects as a result of a delayed hypersensitivity re-
action to tuberculous proteins.8 The number of bacteria
are few, and smear and culture have a low diagnostic yield
(<25%).' However, most tuberculous pleural effusions are
exudates (a pleural fluid/serum protein ratio of >0.50) and
have a low glucose concentration, although the latter
does not discriminate tuberculosis from malignancy, para-
pneumonic effusions or rheumatoid disease. Lympho-
cytes constitute >50% of the cellular material in most
(93%) tuberculous pleural effusions and two thirds of
malignant effusions" 12; the presence of a large number of
mesothelial cells is against the diagnosis of tuberculosis."3
A pleural biopsy specimen will contain granulomas in
about 60% and the yield apparently increases to 80% if
three separate pleural biopsy specimens are examined and
90% if specimens are cultured'4 15; a lower diagnostic yield
is more common in clinical practice. Using these several
criteria, only seven of 70 patients in a recent series required
a presumptive diagnosis of a tuberculous pleural effusion,
made on the basis of a positive tuberculin skin test, a
lymphocytic effusion, and successful treatment with anti-
tuberculosis chemotherapy.6 The identification of tuber-
culous pleurisy is important; although tuberculous pleural
effusions often resolve spontaneously, 43-65% of patients
will develop active tuberculosis within the next five
years. 617
Adenosine deaminase is an enzyme involved in purine

catabolism found in most cells, but particularly in lympho-
cytes where its concentration is inversely related to the
degree of differentiation. One of the earliest references to

this group of enzymes evaluated its role in the diagnosis
of lung cancer.'8 High levels of ADA activity were sub-
sequently found in patients with tuberculous pleurisy.'
Levels ofADA activity show a significant correlation with
the number ofCD4 + lymphocytes in the pleural effusion'9;
false positive tests are therefore found in patients with
rheumatoid disease, chronic lymphatic leukaemia, and un-
differentiated lymphoma.202' Neutrophils contribute to the
high levels ofADA activity found in empyema fluid. Using
the data of Burgess et al,2 the variation in the positive
predictive value with prevalence is shown in the figure.
Clearly, where the incidence oftuberculosis greatly exceeds
any other cause of a lymphocytic pleural effusion, ADA
activity will have a high positive predictive value.
Two questions remain unanswered by these papers.

Firstly, would ADA activity be helpful in deciding which
patients should receive empirical antituberculosis chemo-
therapy in the 20% of pleural effusions where even a
thorocoscopy or thoracotomy has not achieved a diagnosis?
Such a study would require a reasonable incidence of
tuberculous pleurisy and the random assignment ofpatients
with high ADA activity in their pleural fluid to treatment
or placebo; the frequency of active tuberculosis over the
subsequent five years would be the end point. Secondly,
how does ADA activity compare with other potential diag-
nostic tests for tuberculous pleurisy? Interferon-gamma
is produced by lymphocytes actively engaged in delayed
hypersensitivity responses and is almost as good as ADA
activity in terms of sensitivity and specificity, but accurate
measurement is more demanding and more expensive.2-23
Antibody levels to antigen 60 in pleural fluid have a
sensitivity of about 50% depending on the incidence of
tuberculosis.24 Serum levels ofantibody to a 38 kDa antigen
have been helpful in establishing the diagnosis of tuber-
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Effect of the prevalence of tuberculosis on the positive predictive value of
adenosine deaminase activity. Derivedfrom data from Burgess et al.2
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culous pleurisy25 but antibody levels in pleural fluid to this
and other tuberculosis-specific antigens, as well as levels
of mycobacterial antigens measured by reverse passive
haemagglutination or latex beads, have been dis-
appointingly low (unpublished data). Detection of myco-
bacterial DNA by the polymerase chain reaction has the
advantage of specificity and no requirement for an intact
immunity; a sensitivity of 810% has been achieved using a
repetitive DNA sequence and 60% (9/15) using the stand-
ard IS6110 probe.2627 Pleural effusions may become an
increasingly common presentation of tuberculosis in HIV
infected individuals and detection of mycobacterial DNA
could have a more prominent role in the diagnosis of
tuberculous pleurisy.28

Division of Thoracic Medicine,
UCL Hospitals,
The Middlesex Hospital,
Mortimer Street,
London WIN 8AA, UK

G H BOTHAMLEY

1 Piras MA, Gakis C, Budroni M, Andreoni G. Adenosine deaminase activity
in pleural effusions: an aid to differential diagnosis. BMJ 1978;ii: 1751-2.

2 Burgess LJ, Maritz FJ, Le Roux I, Taljaard JJF. Use of adenosine deaminase
as a diagnostic tool for tuberculous pleurisy. Thorax 1995;50:672-4.

3 Valdes L, Alvarez D, San Jose E, Juanatey JRG, Pose A, Valle JM, et al.
Value of adenosine deaminase in the diagnosis of tuberculous pleural
effusions in young patients in a region of high prevalence of tuberculosis.
Thorax 1995;50:600-3.

4 Walshe ADP, Douglas JG, Kerr KM, McKean ME, Godden DJ. An audit
of the clinical investigation of pleural effusion. Thorax 1992;47:734-7.

5 Hirsch A, Ruffie P, Nebut M, Bignon J. Pleural effusion: laboratory tests
in 300 cases. Thorax 1979;34:106-12.

6 Seibert AF, Haynes J, Middleton R, Bass JB. Tuberculous pleural effusion:
twenty-year experience. Chest 1991;99:883--6.

7 Stead WW, Eichenholtz A, Stauss H-K. Operative and pathologic findings in
24 patients with syndrome of idiopathic pleurisy with effusion, presumably
tuberculous. Am Rev Tuberc 1955;71:473-502.

8 Allen JC, Apicella MA. Experimental pleural effusions as a manifestation
ofdelayed hypersensitivity to tuberculin PPD. JImmunol 1968;101:481-7.

9 Berger HW, Mijia E. Tuberculous pleurisy. Chest 1973;68:88-92.

10 Light RW, Macgregor MI, Luchsinger PC, Ball WC. Pleural effusions: the
diagnostic separation of transudates and exudates. Ann Intern Med 1972;
77:507-13.

11 Light RW, Erozan YS, Ball WC. Cells in pleural fluid: their value in
differential diagnosis. Arch Intern Med 1973; 132:854-60.

12 Yam LT. Diagnostic significance of lymphocytes in pleural effusions. Ann
Intern Med 1967;66:972-82.

13 Spriggs AI, Boddington MM. Absence of mesothelial cells from tuberculous
pleural effusions. Thorax 1960;15:169-71.

14 Levine H, Mertzger W, Lacera D, Kay L. Diagnosis of tuberculous pleurisy
by culture of pleural biopsy specimen. Arch Intern Med 1970;126:269-71.

15 Scharer L, McClement JH. Isolation of tubercle bacilli from needle biopsy
specimens of parietal pleura. Am Rev Respir Dis 1968;97:466-8.

16 Patiala J, Mattila M. Effect of chemotherapy of exudative tuberculous
pleurisy on the incidence of post-pleuritic tuberculosis. Acta Tuberc Scand
1964;44:290-6.

17 Roper WH, Waring JJ. Primary serofibrinous pleural effusions in military
personnel. Am Rev Respir Dis 1955;71:616-34.

18 Nishihara H, Akedo H, Okada H, Hattori S. Multienzyme patterns of
serum adenosine deaminase by agar gel electrophoresis: an evaluation of
the diagnostic value in lung cancer. Clin Chim Acta 1970;30:251-8.

19 Baganha MF, Pego A, Lima MA, Gaspar EV, Cordeiro AR. Serum and
pleural adenosine deaminase; correlation with lymphocytic populations.
Chest 1990;97:605-10.

20 Ocana I, Ribera E, Martinez-Vazquez JM, Ruiz I, Bejarano E, Pigrau C, et
al. Adenosine deaminase activity in rheumatoid pleural effusion. Ann
Rheum Dis 1988;47:394-7.

21 Valdes L, San Jose E, Alvarez D, Sarandeses A, Pose A, Chomon B, et al.
Diagnosis of tuberculous pleurisy using the biologic parameters adenosine
deaminase, lysozyme and interferon gamma. Chest 1993;103:458-65.

22 Ribera E, Ocana I, Martinez-Vazquez JM, Rossell M, Espanol T, Ruibal
A. High level of interferon gamma in tuberculous pleural effusion. Chest
1988;93:308-11.

23 Shimokata K, Saka H, Murate T, Hasegawa Y, Hasegawa T. Cytokine
content in pleural effusion; comparison between tuberculous and car-
cinomatous pleurisy. Chest 1991;99: 1103-7.

24 Caminero JA, Rodriguez de Castro F, Carillo T, Diaz F, Rodriguez-Bermejo
JC, Cabrera P. Diagnosis of tuberculosis by detection of specific IgG anti-
antigen 60 in serum and pleural fluid. Respiration 1993;60:58-62.

25 Wilkins EGL, Ivanyi J. Potential value of serology for diagnosis of extra-
pulmonary tuberculosis. Lancet 1990;336:641-4.

26 de Wit D, Maartens G, Steyn L. A comparative study of the polymerase
chain reaction and conventional procedures for the diagnosis of tuber-
culous pleural effusion. Tuberc Lung Dis 1992;73:262-7.

27 de Lassence A, Lecossier D, Pierre C, Cadranel J, Stem M, Hance AJ.
Detection of mycobacterial DNA in pleural fluid from patients with
tuberculous pleurisy by means of the polymerase chain reaction: com-
parison of two protocols. Thorax 1992;47:265-9.

28 Batungwanayo J, Taelman H, Allen S, Bogaerts J, Kagame A, van de Perre
P. Pleural effusion, tuberculosis and HIV-1 infection in Kigali, Rwanda.
AIDS 1993;7:73-9.

594

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.50.6.593 on 1 June 1995. D

ow
nloaded from

 

http://thorax.bmj.com/

