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Abstract
Background - A statistical audit of ad-
enosine deaminase (ADA) in pleural effu-
sions was undertaken.
Methods - ADA analysis, cytological and
microbiological examinations, and dif-
ferential cell counts were performed on
462 pleural fluid samples.
Results - ADA activity in tuberculous
effusions was higher than in any other
diagnostic group. At a level of 50 Un the
sensitivity and specificity for the iden-
tification oftuberculosis was 90% and 89%,
respectively.
Conclusions - ADA activity remains a
usefil test in the evaluation of pleural
effusions.
(Thorax 1995;50:672-674)

Keywords: adenosine deaminase, tuberculosis, pleural
effusion.

The increased incidence oftuberculosis in South
Africa (172 per 100 000), and in particular
in the Western Cape (670 per 100 000),'
necessitates the adoption of a reliable, rapid,
diagnostic test. Diagnostic tools for tuber-
culous pleurisy include pleural fluid cultures
(sensitivity 20-30%),2 pleural biopsies (sensi-
tivity 50-80%),3 polymerase chain reaction
(sensitivity 78% for active disease),4 and pleural
fluid levels of adenosine deaminase (ADA).5-1'

Serious doubt has been cast on the usefulness
of ADA levels in the detection of tuberculous
pleurisy.'213 We therefore set out to perform
a statistically acceptable audit on the de-
termination ofADA in pleural effusions.

Methods
A study was carried out at Tygerberg Hospital
during 1993 and included all patients referred
for thoracentesis. ADA activity (U/1) was de-
termined according to the method described
by Giusti.'4 Microbiological and cytological ex-
aminations and differential cell counts were
also performed.

Patients were classified into the following
groups based on predetermined criteria 15:
tuberculosis (n = 154), malignancy (n = 68),
infection (n = 64), miscellaneous exudates (n=
20), congestive cardiac failure (n = 72), and

other transudates (n= 35). Patients with mul-
tiple superimposed diseases or effusions of un-
known origin were classified as "undiagnosed"
(n = 30). Patients with empyemas and haemo-
thoraces were excluded.
The ADA activity in tuberculous effusions

was compared with that in the other diagnostic
groups by the Wilcoxon two sample test. Data
that were not normally distributed are given as
median (25th, 75th percentile) values. The use
ofADA as a diagnostic tool for tuberculosis was
evaluated at various cutoff levels by calculating
sensitivity, specificity, and positive (PPV) and
negative (NPV) predictive values. These were
compared by means of relative operating char-
acteristic curves.'6

Results
Although 462 specimens were received for
ADA analysis, 19 patients were excluded be-
cause of a haemothorax (n =5) or empyema
(n= 14). The remaining 443 patients com-
prised 294 patients of mixed race, 89 black
patients, and 60 Caucasians, ofwhich 245 were
men and 198 women. The mean (SD) age of
the patient population was 46 (21) years (range
6 months to 98 years).
The following diagnostic criteria were re-

quired for the patients with tuberculous pleur-
itis: (a) identification of the bacillus in the
pleural fluid or biopsy specimen by stain or
culture, or by the presence of granulomas in
the biopsy tissue (n=87, of which six had
smear positive and 25 had culture positive
sputums); or (b) positive sputum culture in the
presence of clinical and radiological evidence
for tuberculosis (n=31, of which eight had
smear positive sputums); or (c) clinical and
radiological evidence of tuberculosis associated
with a response to antituberculosis therapy (n =
36).
The distribution of ADA activity for the

tuberculosis subclasses is shown in fig 1. No
significant difference was found in ADA ac-
tivities between the tuberculosis subclasses.
The distribution of ADA levels in the various
diagnostic groups is shown in fig 2. The median
(25th, 75th percentile) values for patients with
tuberculosis, infective and malignant effusions
were 102 (71, 141) U/1, 29 (20, 61) U/1, and
25 (15, 34) U/1, respectively. ADA activity was
significantly higher for tuberculosis than for
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Figure 1 Distribution ofADA activity in the tuberculosis
diagnostic subclasses. A = identification of the bacillus in
pleural fluid or biopsy specimen or by the presence of
granulomas in biopsy tissue (median (25th, 75th
percentile) values 103 (69, 149) Ull); B=positive
sputum culture in the presence of clinical and radiological
evidence for tuberculosis (90 (55, 117) Ull); and C=
clinical and radiological evidence for tuberculosis associated
with a response to antituberculous therapy (113 (96, 136)
UIl).
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Figure 2 Distribution ofADA activity in the various
diagnostic subclasses. TB= tuberculosis (median (25th,
75th percentile) values 102 (71, 141) Ull); Inf= infective
(29 (20, 61) Ull); Ca= malignancy (25 (15, 34) Ull);
Ex= miscellaneous exudates (21 (15, 43) Ull); Undx=
undiagnosed (18 (12, 34) Ull); CCF= congestive cardiac
failure (9 (6, 12) Ull); Trans= miscellaneous transudates
(8 (6, 13) Ull).

the other diagnostic groups (p<0-005 for each
group).

Various levels of ADA were tested as a cut-
off level for the diagnosis of tuberculosis;
50 U/I was found to yield the best results. This

corresponded to a sensitivity, specificity, PPV,
and NPV of 90%, 89%, 81%, and 94%, re-
spectively. There were 32 "false positive" cases,
which included 17 infective effusions (13 hav-
ing relative neutrophilia and one having a
relative lymphocytic predominance; no
differential cell counts were obtained in the
remaining three cases); five malignant effusions
(three being due to haematological malig-
nancies); four miscellaneous exudates (chylo-
thorax, systemic lupus erythematosis, as-
bestosis, and a ruptured hydatid cyst); and six
undiagnosed effusions.

Discussion
ADA (EC 3.5.4.4), a polymorphic enzyme
involved in purine metabolism, catalyses the
deamination of adenosine to inosine and
ammonium. 17 Although found in most
tissues, ADA activity is greatest in the lymphoid
tissues,'7 its activity being 10-20 times more
active in T lymphocytes than in B lym-
phocytes.'8 ADA plays a part in the differ-
entiation oflymphoid cells'8 and the maturation
of monocytes to macrophages.'9 In pleural
fluids it reflects the cellular immune response
in the pleural compartment, especially the
activation of T lymphocytes.7

Several studies have shown the diagnostic
use of ADA in tuberculous pleurisy.5-"1 Our
study supports this evidence. Two previous
studies, however, have shown that ADA levels
are of limited value; one was performed in an
area of low tuberculosis prevalence,'2 and the
other included poorly defined population
groups. "

In this studyADA activity was highest among
the tuberculosis group. Although infective con-
ditions may also be associated with high ADA
activities, the relative cell count can be used to
distinguish between these two entities. Tuber-
culous effusions are usually characterised by a
relative lymphocytosis, and infective effusions
by a neutrophil predominance.20 High lympho-
cyte counts can also be found in effusions
secondary to connective tissue disorders and
malignancies,202 particularly those secondary
to haematological malignancies.

Previous studies have found increased ADA
levels in empyemas,'0 where the immune re-
sponse involves polymorphonuclear cells and
macrophages rather than lymphocytes. The
high ADA activity thus results chiefly from
large phagocytic populations.810 Because of
interference resulting from their turbidity, em-
pyemas were excluded from our study.
ADA activity is useful for diagnosing tuber-

culous pleuritis and values ranging from 40 to
70 U/I have been advocated as cutoff levels.5"-
Based on relative operating characteristic
curves, the best results are yielded at 50 U/I
which corresponds to a sensitivity, specificity,
PPV, and NPV of 90%, 89%, 81%, and 94%,
respectively.
Tuberculous pleurisy is traditionally diag-

nosed by identification of Mycobacterium tuber-
culosis in pleural fluid or biopsy specimen. Long
culture periods often result in clinical and thera-
peutic decisions being made before these
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laboratory results become available.4 The use
of pleural fluid levels ofADA provides a rapid
and accurate method of suggesting a diagnosis
of tuberculosis, especially in high prevalence
areas, thereby expediting the initial decision
making process and management ofthe patient.
It is important to recognise, however, that
pleural fluid levels of ADA may be high in
other conditions, and particularly when the
cause is a pyogenic infection.

We would like to extend our sincere gratitude to the Cape
Provincial Administration for use of facilities; Dr I J M Venter
for assistance with the collection of samples; and Drs J van
Greune and ME Carstens for continuous and critical revision
of the manuscript.
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Abstract
Background - Although posterior sub-
capsular cataract complicates both sys-
temic and topical corticosteroid therapy,
the literature on the effects of inhaled
corticosteroids is conflicting.
Methods - One hundred and forty children
and young adults on inhaled cortico-
steroids were examined by slit lamp
ophthalmoscopy after pupillary dilatation;
103 had received one or more short courses
(< 7 days) of oral corticosteroids in the
management of acute asthmatic attacks
and four had also received one or more
prolonged courses (l> 4 weeks) of alternate
day oral corticosteroid therapy.
Results - Bilateral posterior subcapsular
cataract was identified in one girl who had
received several prolonged courses of oral
corticosteroids, but was not identified in
any other patient.

Conclusions - There is no evidence to sup-
port the contention that inhaled cortico-
steroid therapy on its own, or in
association with short courses of oral
corticosteroid therapy, might cause cat-
aracts. Although children receiving long
term systemic corticosteroid therapy
shouldbe screened for cataracts, this is un-
necessary in children on inhaled cortico-
steroids alone.
(Thorax 1995;50:674-676)

Keywords: childhood asthma, posterior subcapsular cat-
aract, corticosteroids.

The association between systemic cortico-
steroid therapy and the development of pos-
terior subcapsular cataract, first described by
Black et al in adults in 1960,' has also been
reported in children receiving systemic cortico-
steroids for asthma. There are also reports
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