A case of tuberculous pleural
effusion with low pleural fluid
adenosine deaminase levels

Hlias Porfyridis, Niki Gianniou, Georgios T. Stathopoulos.

Department of Critical Care and Pulmonary Services, General Hospital Evangelismos, National and Kapodistrian

University of Athens, Athens, Greece.

]Corresponding author: Georgios T. Stathopoulos, MD, PhD; 3 Ploutarhou Str, 10675 Athens, Greece;

[T] +30-210-7235521; [F] +30-210-7239127; [E]

e-mail: gstathop@med.uoa.gr

ABSTRACT

Traditionally, Mycobacterium tuberculosis or gra-
nulomas have to be evidenced in the pleural ca-
vity in order to establish a diagnosis of tuberculo-
us pleuritis. In recent years, adenosine deaminase
has aided tremendously in the diagnosis of tuber-
culous pleural effusion, often obviating the need
for microbiologic or histologic verification of the
diagnosis. However, the fact that the sensitivity of
pleural fluid adenosine deaminase levels for tuber-
culous pleurisy, although high, is incomplete is of-
ten overlooked. To emphasize this, we present a
case of a young male adult who presented with
fever and a right-sided exudative bloody
lymphocytic pleural effusion. While pleural fluid
adenosine deaminase levels were low (22 U/L)
and all other tests were inconclusive, tuberculin
skin test conversion within the first two weeks of
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observation provided the clue for a clinical diag-
nosis of tuberculous pleurisy. The patient respon-
ded promptly to a four-drug regimen including
isoniazide, rifampin, ethambutol, and pyrazinami-
de and had a normal chest X-ray at one month
post-therapy initiation. He is well after two years
of follow-up. Not all patients with a tuberculous
pleuritis will have elevated adenosine deaminase
levels in pleural fluid, and low pleural fluid adeno-
sine deaminase levels do not rule out tuberculous
pleuritis, especially in areas of high tuberculosis
incidence.

INTRODUCTION

The diagnosis of a tuberculous pleural effusion
(TPE) has traditionally rested on the detection of
Mycobacterium tuberculosis in sputum, pleural
fluid, or pleural tissue, or the demonstration of
granulomata in pleural tissue (1). During the last



two decades, it has been established that the di-
agnosis of TPE can also be made with certainty by
finding elevated levels of adenosine deaminase
(ADA) in a pleural fluid with lymphocytic cellular
predominance (2-10). This has been tremendo-
usly helpful for clinicians by obviating invasive di-
agnostic procedures and by aiding in timely the-
rapy initiation.

However, the sensitivity of pleural fluid ADA for
TPE, although ranging between 90 and 100 % in
various series, is not absolute, meaning that a
small proportion of patients with a TPE will have
low pleural fluid ADA levels (2-10). In other
words, although the negative predictive value of
low pleural fluid ADA levels for the presence of a
TPE is extremely high, ranging from 89 to 100 %,
it is not absolute, especially in countries of high
incidence of tuberculosis (8,11,12). In general,
the test performs best in areas of intermediate in-
cidence, while its specificity is lower in areas of
low incidence, and its sensitivity is lower in areas
of high incidence (8,11-13).

To exemplify the pitfalls of pleural fluid ADA mi-
sinterpretation, herein we report a case of a yo-
ung man with clinical TPE with low ADA, who was
successfully treated with antituberculous therapy.

CASE REPORT

A 35-year-old Greek actively smoking (10 pack-
years) male presented with acute-onset fever (38°
C), malaise, non-productive cough, shortness of
breath and right-sided pleuritic chest pain. His
past history was unremarkable for medications or
immune-compromise. During admission the pati-
ent was mildly ill, with normal vital signs and a
body temperature of 38.1°C. Electrocardiog-
raphy, arterial blood gases, and electrolytes were
unremarkable, while breath sounds and vocal re-
percussion were decreased at the right lung base.
There were no signs of lower extremity deep-ve-
nous thrombosis and no palpable lymph nodes.

An isolated, free-floating, medium-sized pleural
effusion without lung parenchymal abnormalities

llias Porfyridis, Niki Gianniou, Georgios T. Stathopoulos

were evident on chest X-ray and computed
tomography (CT) (images not shown). Routine la-
boratory work-up showed elevated white blood
cell count (12.000/mm?3), erythrocyte sedimenta-
tion rate (35 mm in the first hour), and C-reacti-
ve protein (25 U/l). Human immunodeficiency vi-
rus and viral hepatitis antigens/antibodies/DNA
were not detectable in serum. Rheumatoid factor,
antinuclear and anti-DNA antibodies were also
negative.

A tuberculin skin test done at admission was ne-
gative (0 mm enduration). Examination of spu-
tum, urine, and gastric fluid for mycobacteria or
other organisms was negative. Thoracentesis yiel-
ded an odorless, bloody pleural exudate (pH =
7.22, hematocrit = 1 %, glucose = 78 mg/dL, LDH
= 704 U/L, protein = 4.6 g/dL, nucleated cells =
6400/mm?3 consisting of 80% polymorphonucle-
ar, 10% lymphoid, and 10% eosinophil leukocy-
tes). Pleural fluid adenosine deaminase was 19
U/L, while smears, cultures, cytology, and flow
cytometry were negative. Lower extremity veno-
us ultrasound and multi-detector computed to-
mography after intravenous contrast material ad-
ministration ruled out deep-venous thrombosis
and pulmonary embolism.

Repeat thoracentesis five days post-admission re-
vealed lymphocyte predominance (80%) with no
additional findings and ADA levels of 18 U/L. A
third thoracocentisis was performed with once
more the same findings (low ADA levels,
lymphocytic exudate with pH = 7.3, negative cul-
tures and cytology). Blood cultures also turned
out negative.

A repeat tubercullin skin test was done two weeks
later; this time the result was positive (15 mm en-
duration). The patient refused to undergo medi-
cal thoracoscopy or closed needle biopsy of the
pleura. Based on the tuberculin skin test conversi-
on in a patient with lymphocytic exudative pleu-
ral effusion coming from a high-incidence area fro
tuberculosis, a clinical diagnosis of TB pleuritis
was deemed most likely; the patient was adminis-
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tered daily oral isoniazide (300 mg), rifampin
(600 mg), ethambutol (1200 mg), and pyrazina-
mide (1500 mg).

The fever, pleural and constitutional symptoms
resolved within five days, the chest X-ray was nor-
mal after two months into therapy, and the pati-
ent remains well after two years of follow-up.

DISCUSSION

Tuberculous pleural effusion (TPE) is more com-
mon than malignant pleural effusion in areas of
high incidence of tuberculosis, which co-segrega-
te with areas of poor socio-economic status
(1,14). The differential diagnosis from malig-
nancy, as well as timely and cost-effective diagno-
sis and institution of therapy are essential, especi-
ally in the deprived areas of high incidence. The
diagnosis of TPE has traditionally rested on the
detection of Mycobacterium tuberculosis in spu-
tum, pleural fluid, or pleural tissue, or the de-
monstration of granulomata in pleural tissue
(1,15). However, the results of pleural fluid stai-
ning for acid-fast bacilli are virtually always nega-
tive, and pleural fluid cultures are positive for
mycobacteria in < 25 % of cases. On the other
hand, a pleural biopsy specimen will demonstrate
granulomatous pleuritis in 80 % of patients with
TPE, and when a culture of a biopsy specimen is
combined with histologic examination, the diag-
nosis can be established in approximately 90 % of
cases (1,15). Hence the microbiologic and/or his-
tologic diagnosis of TPE is time-consuming and
expensive, and is not always achieved.

To fill this gap, a new, non-invasive, cheap, and
readily accessible determination has acquired po-
pularity as a diagnostic test for TPE: The levels of
adenosine deaminase (ADA), an enzyme found in
most cells, are increased in tuberculous pleural ef-
fusions (2-10). Several groups have suggested that
an elevated pleural fluid ADA level predicts tuber-
culous pleuritis with a sensitivity of 90 to 100 %
and a specificity of 89 to 100% (2-10,16). The re-
ported cut-off value for ADA varies from 45 to 60
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U/L. Specificity is increased when the lymphocy-
te/neutrophil ratio in the pleural fluid (of > 0.75) is
considered together with an ADA concentration of
> 50 U/L (1,5,11,15,16). As a result, in the recent
couple of decades pleural fluid ADA has gained wi-
despread use as a cheap and effective means of es-
tablishing a diagnosis of TPE (1).

In these years significant experience on the pitfalls
of pleural fluid ADA interpretation have emerged,
mostly concerning the specificity of the test. It has
been found that ADA is elevated in pleural effusi-
ons caused by alternative aetiologies, such as ma-
lignancy (eg, adenocarcinoma, lymphoma), colla-
gen vascular diseases (eg, rheumatoid pleuritis
and systemic lupus erythematosus), and other in-
fectious processes (eg, empyema, brucellosis, le-
gionellosis) (5,7,9,11,17-19). Hence it has been
proposed that a positive ADA test result is most
useful in ruling in the diagnosis of a TPE in coun-
tries with high prevalence of tuberculosis (11-14).

However, criticism has relatively spared the sensiti-
vity of pleural fluid ADA for TPE, which ranges
from 90 and 100 %in various series (2-10). The ne-
gative predictive value of a negative ADA test has
been considered so accurate as to warrant exclusi-
on of TPE in the setting of low-incidence countries
(8,11). However, problems with ADA sensitivity
have not to be overlooked, especially in high-inci-
dence areas, where the absolute number of TPEs
with low ADA levels, although a small fraction of
TPEs, becomes significant (8,11-14). In other
words, although the negative predictive value of
low pleural fluid ADA levels for the presence of a
TPE is extremely high, ranging from 89 to 100%,
it is not absolute, resulting in a significant number
of TPEs with low pleural fluid ADA in countries of
high incidence of tuberculosis (8,11-14). The case
reported herein exemplifies the above-detailed
facts. Although unfortunately Greece does not
provide data on tuberculosis to the World Health
Organization, local and regional expertise rules in
favour of relatively high tuberculosis incidence in
the country (14). In this setting we encountered a



patient with a lymphocytic pleural effusion with
low pleural fluid ADA. A clinical diagnosis of TPE
was made, and was confirmed by a full response
to antituberculous treatment.

In conclusion, we encountered a TPE with low
pleural fluid ADA, an occurrence which is to be
expected in a region with high tuberculosis inci-
dence. Pleural fluid ADA interpretation has to be
undertaken with caution, especially in areas with
low or high tuberculosis incidence.

REFERENCES
1. Light RW. Establishing the diagnosis of tuberculous
pleuritis. Arch Intern Med 1998; 158: 1967-8.

2. Ocana I, Martinez-Vazquez M, Segura RM, Fernan-
dez-De-Sevilla T, Capdevila JA. Adenosine deaminase
in pleural fluids. Test for diagnosis of tuberculous pleu-
ral effusion. Chest 1983, 84: 51-3.

3. Muranishi H, Nakashima M, Hirano H, et al. Simulta-
neous measurements of adenosine deaminase activity
and tuberculostearic acid in pleural effusions for the
diagnosis of tuberculous pleuritis. Intern Med 1992;
31:752-5.

4. Orriols R, Coloma R, Ferrer J, Vidal R, Morell F. Adeno-
sine deaminase in tuberculous pleural effusion. Chest
1994, 106: 1633-4.

5. Burgess LJ, Maritz FJ, Le Roux I, Taljaard J|. Combined
use of pleural adenosine deaminase with lymphocy-
te/neutrophil ratio. Increased specificity for the diagno-
sis of tuberculous pleuritis. Chest 1996, 109: 414-9.

6. Orphanidou D, Gaga M, Rasidakis A, et al. Tumour
necrosis factor, interleukin-1 and adenosine deamina-
se in tuberculous pleural effusion. Respir Med 1996,
90: 95-8.

7. Pérez-Rodriguez E, Jiménez Castro D. The use of ade-
nosine deaminase and adenosine deaminase isoenz-
ymes in the diagnosis of tuberculous pleuritis. Curr
Opin Pulm Med 2000; 6: 259-66.

8.  Kataria YP, Khurshid I. Adenosine deaminase in the di-

llias Porfyridis, Niki Gianniou, Georgios T. Stathopoulos

agnosis of tuberculous pleural effusion. Chest 2001;
120: 334-6.

9. Hiraki A, Aoe K, Eda R, et al. Comparison of six biolo-

gical markers for the diagnosis of tuberculous pleuri-
tis. Chest 2004; 125: 987-9.

10. Baba K, Hoosen AA, Langeland N, Dyrhol-Riise AM.
Adenosine deaminase activity is a sensitive marker for
the diagnosis of tuberculous pleuritis in patients with
very low CD4 counts. PLoS ONE. 2008; 3: 2788.

11. Laniado-Laborin R. Adenosine deaminase in the diag-
nosis of tuberculous pleural effusion: Is it really an ide-
al test? A word of caution. Chest 2005; 127: 417-8.

12. Riantawan P, Chaowalit P, Wongsangiem M, et al.
Diagnostic value of pleural fluid adenosine deaminase
in tuberculous pleuritis with reference to HIV coinfecti-
on and a Bayesian analysis. Chest 1999; 116: 97-
103.

13. Sackett DL, Haynes RB, Guyat GH, et al. Clinical epi-
demiology: A basic science for clinical medicine. 2nd
ed. Philadelphia, PA: Little & Brown; 1991: 69-152.

14. World Health Organization. Global tuberculosis con-
trol: Surveillance, planning, financing: WHO report
2008. Accessed on 09/21/2008 at
http://www.who.int/tb/publications/global_re-
port/2008/pdf/fullreport.pdf.

15. Light RW. Pleural diseases. 3" d ed. Baltimore, MD: Wil-
liam & Wilkins: 1995, 154-66.

16. Roth BJ. Searching for tuberculosis in the pleural spa-
ce. Chest 1999; 116: 3-5.

17. Dikensoy O, Namiduru M, Hocaoglu S, et al. Increa-
sed pleural fluid adenosine deaminase in brucellosis is
difficult to differentiate from tuberculosis. Respiration
2002; 69: 556-9.

18. Dikensoy O, Fakili F, Elbek O, Uysal N. High adenosi-
ne deaminase activity in the pleural effusion of a pa-
tient with Legionnaires' disease. Respirology 2008;
13:473-4.

19. Dikensoy O, Light RW. Diagnosing empyema in chil-
dren. Am | Respir Crit Care Med 2007; 175: 94-5.

Cilt: 2 » Sayi: 3 » YIl 2008 | 95



