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INTRODUCTION

For most cases of tuberculous pleural effusion,
the number of the organisms in the pleural effusion
i1s very small, so the conventional methods for the
detection of M. tuberculosis are often of no use. The
culture 1s positive in less than 25% of cases’ and

even the pleural biopsy shows granulomatous
inflammation only in approximately 609 of cases™,

Even though the combination of the microscopic ex-
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amination and the culture of pleural biopsy specimens
was reported to increase the diagnostic rate up to
90004, it 1s time-consuming. The diagnosis of the
cases with tuberculosis at an earlier stage would be
advantageous because they are less contag,ﬁousa6
and have lower morbidity and mortality’. The early
diagnosis of pleural tuberculosis has been greatly
mmproved by the use of the biochemical markers
such as adenosine deaminase (ADA), interferon-y,
and lysozymez'&lo. Among them, the determination
of the ADA level in pleural fluid appears to be the
most promising for the diagnosis of pleural tuber-
culosis because of its ease, rapidity, and cost-effe-
ctiveness. ADA is found in most cells, but its major
role 1s concerned with the proliferation and differentiation
of lymphocytes, especially T-lymphocytes. For this
reason, ADA has been thought of as a marker of the
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cell-mediated immunity including the delayed hyper-
sensitivity reaction which is the key mechanism of
tuberculous pleural effusion.

Immunosenescence, the progressive decline in the
mmune function that develops with aging, has
largely been attributed to the alterations in the
WM The loss of the effective

mmune activity within the T-cell compartment is

T-cell immunity

partly caused by the thymic involution®, Substantial
changes in both the number and the function of
T=cells have been reported with an advancing agelw.
For the number of T-cells, one of the most consistent
changes with an advancing age, is a decrease in the
proportion of naive T—cells with a concomitant increase
in the proportion of activated/memory T-cells. The
observed functional changes include decreased res-
ponses to T—cell receptor stimulations, impaired T—cell
proliferative capacities, decreased number of interleukin—
2—producing CD4+ T-cells, and decreased interleukin—2
receptor expressions. These latter findings probably
explain the loss of the proliferative capabilities of
T-cells from the aged individuals™,

In this study, we hypothesized that the pleural
fluid ADA activity might be lower in the elderly
patients and investigated whether we should apply
a different cut—off value to them for the diagnosis of

pleural tuberculosis.
METHODS
Study Population and Samples

We retrospectively reviewed the patients older
than 18 years who were diagnosed with tuberculous
pleural effusion at the Severance Hospital, over a
4~year period (June 2000 - June 2004). The diagnostic
criteria used were as follows: positive M. tuberculosis
culture of pleural effusion, and/or histopathologic finding
consistent with tuberculosis on pleural biopsy. Among
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them, the immunocompromised patients due to the
underlying diseases such as diabetes mellitus, liver
cirrhosis, uremia, malnutrition, leukemia, and lymphoma,
were excluded. The patients taking mmmunosuppressive
medications such as corticosteroid, cyclosporine,
cyclophosphamide, azathioprine, and mycophenolic
acid, were also excluded.

We reviewed the pleural effusion ADA level, the
differential cell count from pleural effusion and peri-
pheral blood, the pleural effusion lactate dehydrogenase
(LDH) level, and the pleural effusion/serum LDH

ratio.

AFB Smear and Culture of Mycobacterium
tuberculosis

The Ziehl-Neelsen staining and the 3% Ogawa
medium culture were performed with the pleural
effusion specimens and the sputa.

Deaminase  (ADA)

Determination  of  Adenosine

Activity in Pleural Effusion

The ADA activity was determined by the colorime
tric method described by Giusti”. The ADA level

below 45 IU/L was considered as negative in this
studv?@2

Statistical Analysis

The pleural effusion ADA activity, pleural effusion
LDH level, pleural effusion/serum LDH ratio, pleural
effusion leukocyte and lymphocyte count, peripheral
blood leukocyte and lymphocyte count from the
patients older than 65 years were compared with
those from the younger patients by student’s t-test.
The sensitivity of the pleural effusion ADA activity
was compared between the two age groups by Fisher's
exact test. The relationship between age, pleural



effusion lymphocyte count, and pleural fluid ADA
activity was examined using multiple linear regression
analysis. The differences were considered statistically

significant if p-value was less than 0.05.

RESULTS

Subjects’ Characteristics

A total of 80 patients were included, who con-
sisted of 22 females and 58 males. The patients’ age
ranged from 19 to & years. The pleural effusion M.
tuberculosis culture was positive in 30 (37.5%) cases.
Pleural biopsy was not performed in 8 (10.0%)
patients due to a small amount of pleural effusion.
Out of the 72 biopsy—performed cases, 62 (86.1%)
showed the pleural histopathology consistent with
tuberculosis. The pleural effusion ADA activity was
between 104 and 133.0 TU/L.

The subjects included 21 patients older than 65
years and D9 patients younger than 65 years. The
female patients were 4 (19.0%) of 21 and 18 (30.5%)
of 59 in each group (p >0.05). The pleural effusion
M. tuberculosis culture was positive in 7 (33.3%) of
21 and in 23 (39.0%) of 59 patients, respectively (p
>0.06). Pleural biopsy was performed to 19 (90.5%)
of 21 and to 53 (89.8%) of 59 patients in each group.

Table 1. Clinical characteristics of the patients
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The pleural biopsy pathology was consistent with
tuberculosis in 16 (84.2%) of 19 and in 46 (86.8) of
53 biopsy-performed patients, respectively (p >0.05).
The pleural effusion ADA level was above 45 TU/L
in 18 (85.7%) of 21 and in 50 (84.7%6) of 59 patients
(p >0.05). The lactate dehydrogenase (LDH) level in
the pleural effusion specimen was 1008+542 IU/L
and 1020552 IU/L, respectively. The pleural fluid to
serum LDH ratio was 2.29+1.50 and 254158 in
each group (p >0.05) (Table 1).

Comparison  of Pleural  Effusion ADA  Activity,
Pleural Effusion Leukocyte and Lymphocyte Co
unt, Peripheral Bood Leukocyte and  Lymphocyte
Count between Two Age Groups

The pleural effusion ADA level was 71.2+27.6
IU/L in the elderly group and 685+25.8 IU/L in the
younger group (p=0.69). The pleural effusion leukocyte
count was 1189+1892/iL and 2014+2158/11L, respect
vely (p=0.19). The pleural effusion lymphocyte count
was 932+1500/ul. and 1777£1568/11L in each group.
It was slightly lower in the elderly group even
though the result was not statistically significant
(p=0.07). The peripheral blood leukocyte count was
T3+3180/1L. and 698+2215/11L, respectively (p=0.31).
The peripheral blood lymphocyte count was 844+

> 65 years old

< 65 years old

(n=21) (n=59) pvalue
No. of females (%) 4 (19.0%) 18 (30.5%) 040"
No. of cases with positive PE MTB culture (%) 7 (33.3%) 23 (39.0%) 079"
No. of cases with positive pleural pathology (%) 16/19+(84.2%) 46/53" (86.8%) 0728
No. of cases with ADA >45 IU/L (%) 18 (85.7%) 50 (84.7%) 1.00°
PE LDH (UL) (mean+SD) 1008 + 542 1020 + 552 093
PE/Serum LDH ratio 229 * 150 254 + 158 056'

LDH: lactate dehydrogenase, MTB: Mycobacterium tuberculosis, PE: pleural effusion
=16 of the 19 biopsy—performed patients showed the histopathologic findings consistent with pleural tuberculosis.
" 46 of the 53 biopsy-performed patients showed the histopathologic findings consistent with pleural tuberculosis.

¥ Pearson's chi-square test was used.
SFisher's exact test was used.
'Student's t-test was used.
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Table 2. Comparison of ADA activity and cell counts between two groupst

> 65 years old

< 65 years old

(n=21) (n=50) pyelue
Pleural effusion ADA level (IU/L) 712+ 276 685+ 258 069"
Pleural effusion WBC count (/uL) 1189 + 1892 2014 £ 2158 0.19"
Pleural effusion lymphocyte count (/ul) 932 + 1500 1777 + 1568 007"
Peripheral blood WBC count (/uL) 7543 + 3180 6898 + 2215 031"
Peripheral blood lymphocyte count (/L) 844 + 527 1251 = 424 0.001"

*The values are expressed as mean + standard deviation.
+ Student's t-test was used.

527/uL in the elderly group and 1251+424/uL in the
younger group (p=0.001) (Table 2). The multiple linear
regression analysis of the relationship between age,
pleural effusion lymphocyte count, and pleural fluid
ADA activity did not show a significant correlation,
either (°=0.05, p=0.59) (Fig. 1).

DISCUSSION
ADA catalyzes the conversion of adenosine and

deoxyadenosine to inosine and deoxyinosine, res-
pectivelyzz. Because ADA is primarily concerned with
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Figure 1. Relationship between pleural effusion  ADA
aclivty and age in  the patients with tuberculous
pleural effusion.

Multiple  linear  regression  analysis did not show a
significant  correlation  between age and  pleural  fluid
ADA aciivity (P=0.06, p=0.59).
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the proliferation and differentiation of T—lymphocybeszg,
the pleural effusion ADA activity is thought to re-
flect the cellularity of activated T-lymphocytes in
the pleural compartment. According to some previous
reports, the serum ADA level was lower in the
patients with severe combined immunodeﬁciency%,
and it was higher in the patients with increased
cell-mediated immunity due to typhoid fever, infectious
mononucleosis, viral hepatitis, chronic liver disease,
etc. According to Hsu et al., the diagnostic value of
ADA 1in the immunocompromised hosts with tuberculous
pleural effusion was not as significant as in the imr
munocompetent hosts”™. On the contrary, Riantawan
et al. showed that the diagnostic value of the pleural
effusion ADA activity was not different between the
human immunodeficiency virus (HIV)-seropositive
and the HIV-seronegative patients%.

We partitioned the patients into two groups, one
older than 65 years and the other younger. The
results indicated that the pleural effusion ADA level
did not correlate with the patient’s age. The mean
value and the sensitivity of the pleural effusion
ADA level did not show statistically significant
differences between the two age groups. The pleural
effusion lymphocyte count was slightly lower in the
elderly patients even though not statistically sign-
ificant, and the peripheral blood lymphocyte count
was much lower in the elderly patients with a
statistical significance. This might suggest that the

activated lymphocyte count in the pleural effusion is



similar between the two age groups in spite of the
difference in the total lymphocyte count. In the future,
therefore, it would be necessary to compare the
activated lymphocyte counts between the two age
groups, possibly by means of the stimulation of the
lymphocytes with the mycobacterial antigens such
as culture filtrate proteins and purified protein
derivatives.

From these results, we can assume that it is
reasonable to apply the same cut-off value of the
pleural fluid ADA level with the same clinical sign-
ificance, to both the elderly and the younger patients,
for the diagnosis of pleural tuberculosis. Our results
were in some accordance with Riantawan et al.’s
study which showed that the pleural effusion ADA
level of the HIV-seropositive patients did not differ
from that of the HIV-seronegative ones”.

In this study, we included only the cases of
confirmed tuberculous pleural effusion with positive
M. tuberculosis culture of pleural effusion and/or
histopathologic finding consistent with tuberculosis
on pleural biopsy. We excluded the patients with
probable pleural tuberculosis who had one of the
following: positive M. tuberculosis culture of biologic
specimens other than pleural effusion, and/or positive
response to anti—tuberculous medications without
other possible causes of pleural effusion. And hence
the M. tuberculosis culture—positive and the pleural
pathology—positive rate were higher than those in
the previous studies in which the cases with pro-
bable pleural tuberculosis were also enrolled.

A lot of Korean elderly people are thought to have
been exposed to M. tuberculosis in their early lives
and are suspected to be in the state of latent
infection. This might have induced the activation of
the memory T-lymphocytes when developing pleural
tuberculosis in the elderly group. Even though the
number of the naive T-lymphocytes was decreased

in the elderly, these memory T-lymphocytes might
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have proliferated and released ADA in the pleural
space, to the same degree as in the younger patients.

In conclusion, it 1s assumed that we can apply the
same cut-off value of the pleural effusion ADA
activity with the same clinical significance, to both
the elderly and the younger patients, for the dia-
gnosis of pleural tuberculosis. Considering the
limitations of a retrospective study, further prospective
studies including much more cases will be necessary
in the future.
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