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Background : Diagnosis of tuberculous pleurisy is sometimes difficult using conventional diagnostic methods. We have
investigated the utility of pleural fluid cell IFN-y production assay in the diagnosis of tuberculous pleurisy.

Methods : We prospectively performed pleural fluid cell IFN-y production assay in 39 patients with tuberculous pleural
effusions (TPE) and in 26 patients with nontuberculous pleural effusions (NTPE) (13 malignant pleural effusions and
13 parapneumonic effusions). Pleural fluid cells were cultured in DMEM media and stimulated with purified protein
derivatives (PPD), and phytohemagglutinin (PHA) for 24 hr. The amount of IFN-y released in the culture supernatant
was quantitated by IFN-y ELISA assay. We have also measured adenosine deaminase (ADA) activities and IFN-y

concentrations in the pleural fluid.
Results :

1) The pleural fluid levels of ADA activity and IFN-y concentrations were significantly higher in TPE than NTPE

©<0.01).

2) IFN-y production in TPE cells stimulated by PPD (755,266+886,636 pg/ml) was significantly higher than NTPE cells
(3,50946,980 pg/ml) (p<0.01). By considering the fact that IFN-y concentrations over 10,000 pg/ml is a criteria for the
diagnosis of TBE, sensitivity and specificity of the test were 97.4 and 92.3%, respectively.

3) The ratios of IFN-y production by the stimulation with PPD and PHA (PPLYPHA) were significantly higher in TPE
cells (59+85) than NTPE cells (5+18)(p<0.01). Considering the criteria for the diagnosis of TBE as PPLYPHA ratio
over b, sensitivity and specificity of the test were 76.9 and 92.3%, respectively.

Conclusion : Pleural fluid cell IFN-y production assay may be useful for the diagnosis of tuberculous pleurisy.

(Tuberc Respir Dis 2005: 59: 186-19%)

Key words : Tuberculosis, Pleurisy, PPD, IFN-y

MOE

>

A3 9L vl 7P &3] BAEE =
| ] u(eXtrapulmonary tuberculosis) o] A 7F 4t
ZA4 3 4 (pleural effusion) A7do] thFsta, H|E

1
3l
el

2 o= 04stAdE BHECHstm CcHstodtH| 9| K| 2
oz 1;5|o4o

Address for correspondence : Jae Seuk Park, M.D.
Department of Internal Medicine, Dankook University
College of Medicine 16-5, Anseo—dong Chonan, 330-715,
Korea

Phone : 041-550-3055 Fax : 041-556-3256
E-mail : jspark@dankook.ac.kr

Received : Jun. 9. 2005

Accepted : Apr. 10. 2005

186

o]Holojx FE FHkele thE HIE o]
Oﬁq—r A7) Bk A FHaS 2dsh] 9l
A= FdA Adde SHAY F2F 2247
A5 0}%5/‘3 5 WH-S-(granulomatous inflammation)
& WSk Aol dasieh ey A3 Fbed 8

28] F E=EAAelA Aol HEEHE Afe
A9l 9om(0-19%)", F wlgHALe A4S 23%-

60%1 4 AdiTto] FHHAW! A3 47] 9J8A
= 9F 6-8F9 Alzte] a3 7)ol A=HE 4
Aot Hlol= Egol WA gtk AT FrolA 2
g3t Eo] DNAE isZHAHpolymerase chain
reaction: PCR)=Z g1l wWyol
I glon} o] w3 WzkEs} e wo] ik,



83 19%]

& n

fo

)

F o
B
o

2

o

>

% Hr o

Y0 O oo oef % o b g
in Rk =2 o 2 oox =2 o 4w

A
2
Interferon—y(IFN-y) 5= #H|35}o] 2
lo] 4 Wojutg- Jot, Jejne
[FN-y 527} Z7}slo] glom Ak
oA F5olA IFN-y 5% 2
Bu% i’ g 49
NME [FN-y 557} Z715= 497

Bastel Aoy 49

A

9}

ey

O
oL ﬂ.lﬁ_l

o
rir

]

N

fo o

rr g
o

2
S
o, S
0,

o 1o oy o g
_0,

]
>
- ¢

>
>,
o
'
o
ot

oo o 4y oR do &
=
mt)
9,

o,
ofo
)
>
ot
2L
rir
i1
o
%o

ooy 2L
>
9
X
2
lo
©
K

TE’ O_>~|.4
o
i) e}
=
Z
o<
52
=
M,
an
)
lo,

HE 2
I
N
-~

o ™! rfo
o
(o,
il
it
>
4
S
B
M
Z
o

S
=3
et
Y
ol
ol

o

>

fe J0

dA QoM aepR FRAES

ol
Qo

I O\

oY, oo [
i oo
path
o
(o
et

mﬂjé&iﬂoﬁﬂﬁ
N o a6
EY
o
—
=
23
>

Q& g o W di o fr

X0, oot
4
=
e
oX
k1
to, o<
2
=
off
b
B\
ox
i)
=
];Jl il

Gl

20044 295 20044 119741 - ojshar
of W B FolA] U2 FHE e 10789
AASS taow Sl 49 9w

TAAE A o A sod ez A 5

ooy ot

Tuberculosis and Respiratory Diseases Vol. 59. No. 2, Aug. 2006

APZTE 20 mle] F7E TR Aol F7A)
H A MS Atk &4 A5 2 1Y
o7 hAIAEY FFAAL AdHS
£ AERDHAHcytology), WA

3k HS So] Aoz A

24

IFN-y

ES

m 1o M
o

F
S
i)

o
1=}
o2 [

i 4
g
o)
A

il
o 2 oz & Mo

o g
&

cqov 0401'

A} F4(parapneumonic effusion), %“3
pleural effusion) & Zlgto] 7}53 ¢
o] A H AAAA, 28al F

A3

embryonic antlgen CEA)°] 10 ng/ml 0] 3}l —ri
],oﬂr/} ol F4e daldog ok 3B
22700) e §
A7 54 CEA 5
Ao, wEAy %% < d
HHol et HH Fukd F57F 9o

A AR A T4 B T 2AHNE 7
o ] 7(]];} ]_ ]—4}6.

ol
1:?_ VAR A QP
10 ng/ml 01421 2% 3
s A 2%

el
ol oﬁ
ot

(

TTAIES] IFN-y R & A537] o3k At
9] © 2 = purified protein derivatives(PPD)(Statens
Seruminstitut, Copenhagen, Denmark)E ©]-83}$3 1L
H]E-0] 2}=A(nonspecific stimulator)?] mitogen .
2+ phytohemagglutinin(PHA)(GIBCO BRL, Rocville,
MD, USA)E o|&3&t3ith

3 ETAMZ IFN-y 2H|ZAL

dutd oz Aed FTE 10 #1F 9 st

AIEE o2& A1, o] F 5% fetal bovine serurn(FBS)
2 mM glutamine, 100 ng/ml penicillin, 28] 1 1
ng/ml streptomycing ¥3sF DMEM v =] ol A l"%-??r
N THE Foll 24-well BIEFH Al 500 ul# FH7Fst

187



JS Park et a.: Pleural fluid cell IFN-y production assay
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ADA &+ 8621255 IU/LZ 2599 njdaAd &
9 304+16.3 TU/LET}F =AU Hp<0.01)(Figure 1).
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97.4%, 50| =(specificity) = 76.0% %t}
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Figure 1. Pleural fluid ADA activity in tuberculous ple-
urisy(TB)(n=39) and nontuoerculous effusion(Non-TB)
(=25). The pleural flud ADA activity was signifi
cantly higher in TB than Non-TB(p<<0.01).
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Figure 2. Pleural flud IFN-y level in tuberculous ple-
urisy(TB)(n=39) and nontuberculous effusion(Non
-TB(n=26). The pleura flud IFN-y  oconcentrations
was significantly higher in TB than Non-TB(p<0.01).
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Figure 3. IFN-y production by tuberculous pleural cells
(MB(=39) and nontuberculous  pleural  cells (Non-TB)
(n=26) after 24 h stimulaton with PPD. IFN-y concen
frations was significantly higher in TB than Non-TB
(p<<0.01).
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Figure 4. The ratio of IFN-y producton after 24 h st
mulaion with PPD and PHAPPD/PHA) by tuberculous
peural  cells(TB(n=39) and  non-tuberculous  pleural
cellsNon-TB)(n=26).  PPD/PHA  was  significantly  hi
gher in TB than Non-TB(p<<0.01).
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Table 1. Demographic and clinical features of patients

Tuberculosis Pneumonia Cancer
(h=239 (h=13 (h=13
Age (yn) 487 + 213 64.1 £ 165 667 + 112
MF 25114 11/2 1013
Sx. onset to tapping (days)* 144 + 129 80 + 53 351 + 483
Pleural fluid
WBC(mrm) 3931 + 5108 12975 + 18012 2427 + 2721
Lymphocyte % 7Bt25 P9 +35 62+ 35
Protein(g/d) 50 £ 08 40+ 10 43 +19

= Duration between respiratory symptom onset to pleural tapping for diagnosis

" Percentage of lymphocytes among pleural fluid WBC

190

o



mitogen?] PHAZ A}=3F & F F=2] H|(PPD/PHA)
& Toto] A Fek vAdA F Aol 79
b 2ol 7} = A Hlalate] Hkt: PHAYE H3Z 9]
28 A5 F 42 mitogeno 2 ¢ HE A
52 Aok IFN-y wH] A7t vldshe Ae 2
ol A QI ePt? B ol ro) A Ast &-21(PPD) T} PHA
2 FFAEES A=ste] | H = IFN-y 5529 4
(PPD/PHA)E H|aLstels o Ay FrolA vl A
g FrE =dth(Figure 4). 234§
O

D/PHA7} 50] &R A= Aot

o OIN rot

il

f .
i
N
mlo
"U

L)
rO
il
x
ot
m&*‘
cqox
4
2,
>
2
o<
off

1

il

>,

x

o
QL
rir
S
fz
ful
ool
i\
)
el
il
e EE
ol
Q2
i)
P
o
= FJ\E’, s

off ¥

<} ] (PPD/PHA) & H]_LLO]'L‘

Yy TES SA%h=

7Péﬂ%mﬁ+1ﬂﬂi PPD
IFN-y #8174k 284

kol
v
dol A oje the s uzdQ
o]
A
=

<
N 0:10“

-

=2

OII

EE rl

M oY M oM B ox o N
Mo
‘-E

o & X E 1 tp

M2 X

|=)
=

2 i oJ

A A 9 Aoz AR aEa gEst
r] Wolx= PPD/PHA H|E T8l HAW} 272
|

7 AT AT §2

>
o<
M
=3
o
>
N
0:101, _19:9"
B F
=,
>
x
M
Z
o
i
l-r(
A _»_

1

=
i3
=)
oft
> d
=

nontuberculous mycobacteria) 2}
S3l3L Qo2 Al o]Qe] feloR 3
= A TFeA el dr. 58

SRR
eueke] B okAlzlol WA g EES
o= v

¥
%0
rir
N
(o
oo bE oM HUor N R

ol
— o
4 o 2 Ho oox o rlr 2 rr U oo o

oy
Mo

N
~

H
Al&st e g PPDE ©]-&3F AP 1
ol&7} wobil& 7hs o] 9k @R PPD

Tuberculosis and Respiratory Diseases Vol. 59. No. 2, Aug. 2006

Aloll ESAT-6, CFP-10¢} 7o) Adlytelvt 544 o
= EAsh FdR Mo}o% e Felo FA

1) 24 §2] ADA 3% 2 [FN-y 55+ H|
A3 F4Hoh =9thp < 0.01)

2) PPDE FAxEEs A=sidls o 20Es
d F(755,266+886,636 pg/ml)el]

I[FN-y s=& 23X

A H A F4350946930 pg/ml)ET =S¢k

(p<0.01). 2884 A9 k7S IFN-y s=7}
ol 7

10,000 pg/ml ©]’32] 452 Bt B¢ WA=
= 974%, Sol%=+ R.3%HTh

3) PPD A=l gt FrAlze] IFN-y #H &
PHAZ #A53199S wl9] [FN-y EH]of tigt v = H]
WS W AHA F(59+85)0l A vl AA F4
(5+18) K.t} =JTHp<0.01). AHA Fuhede] ek
= PPD/PHA H|7} 5017341 74-9-2 Aoaldls 4
9 UAEE 76.9%, 5ol%e 92.3% Tk

2 =
A G4 A

191



JS Park et a.: Pleural fluid cell IFN-y production assay

10.

11.

12.

192

ot

b0 2 H

. Yew WW, Chan CY, Kwan SY, Cheung SW, French

GL. Diagnosis of tuberculous pleural effusion by the
detection of tuberculostearic acid in pleural aspirates.
Chest 1991;100:1261-3.

. Escudero—Bueno C, Garain—Clemente M, Cuesta—-Ca-

stro B, Molinos Martin I, Rodriguez Ramos S, Gonzalez
Panizo A, et al. Cytologic and bacteriologic analysis
of fluid and pleural biopsy with cop’s needle. Arch
Intern Med 1990;150:1190-4.

. Chan CH, Arnold M, Chan CY, Mak TW, Hoheisel

GB. Clinical and pathological features of tuberculous
pleural effusions and its long-term consequences.
Respiration 1991;568:171-5.

. Ankobiah WA, Finch P, Powell S, Heurich A, Shiva-

ram I, Kamholz SL. Pleural tuberculosis in patients
with and without AIDS. J Assoc Minor Phys 1990;
1:20-3.

. de Wit D, Maartens G, Steyn L. A comparative study

of the polymerase chain reaction and conventional
procedures for tuberculous pleural effusion. Tuber
Lung Dis 1992;73:262-7.

. Diacon AH, van de Wal BW, Wyser C, Smedema JP,

Benzuidenhout J, Bolliger CT, et al. Diagnostic tools
in tuberculous pleurisy: a direct comparative study.
Eur Respir J 2003;22:589-91.

. Flynn JL, Chan J. Immunology of tuberculosis. Annu

Rev Immunol 2001;19:93-129.

. Hiraki A, Ace K, Eda R, Maeda T, Murakami T, Sugi

K, et al. Comparison of six biological markers for the
diagnosis of tuberculous pleuritis. Chest 2004;125:
987-9.

. Barnes PF, Mistry SD, Cooper CL, Pirmez C, Rea

TH, Modlin RL. Compartmentalization of a CD4+ T
lymphocyte subpopulation in tuberculous pleuritis. J
Immunol 1989;142:1114-9.

Kim MH, Kim SJ, Park YK, Kim SC, Lee SY, Kim
YK, et al. The levels of interferon-gamma, interle
ukin-2 receptor, interleukin-6 and interleukin-10 in
the patients with malignant pleural effusion, tuber-
culous effusion, parapneumonic effusion, and lung
empyema? Tuberc Respir Dis 2000;49:568-75.
Villegas MV, Labrada LA, Saravia MG. Evaluation of
polymerase chain reaction, adenosine deaminase, and
interferon-gamma in pleural fluid for the differential
diagnosis of pleural tuberculosis. Chest 2000;118:
1355-64.

Park JS, Kim YS, Jee YK, Lee KY. IFN-gamma
mRNA expression in tuberculous pleural lymphocytes

13.

14.

15.

16.

17.

18.

19.

21.

23.

after in vitro stimulation with M. tuberculosis anti-
gens. Tuberc Respir Dis 2004;57:25-31.

Barnes PF, Lu S, Abrams JS, Wang E, Yamamura M,
Modlin RL. Cytokine production at the site of disease
in human tuberculosts. Infect Immun 1993;61:3482-9.
Arruda S, Chalhoub M, Cardoso S, Barral-Netto M.
Cell mediated immune responses and cytotoxicity to
mycobacterial antigens in patients with tuberculous
pleurisy in Brazil. Acta Trop 1998;71:1-15.
Rittgers RA, Loewenstein MS, Feinerman AE, Kupchik
HZ, Marcel BR, Koff RS, et al. Carcinoembryonic an-
tigen levels in benign and malignant pleural effusions.
Ann Intern Med 1978:88:631-4.

Chen ML, Yu WC, Lam CW, Au KM, Kong FY, Chan
AY. Diagnostic value of pleural fluid adenosine de
aminase activity in tuberculous pleurisy. Clin Chim
Acta 2004;341:101-7.

Maartens G, Bateman ED. Tuberculous pleural effu-
sions: increased culture yield with bedside inoculation
of pleural fluid and poor diagnostic value of adeno
sine deaminase. Thorax 1991;46:96-9.

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

Hsu WH, Chiang CD, Huang PL. Diagnostic value of
pleural adenosine deaminase in tuberculous effusions
of immunocompromised host. J Formos Med Assoc
1993;92:668-70.

. Yeon KM, Kim CJ, Kim JS, Kim CH. Influence of age

on the adenosine deaminase activity in patients with
exudative pleural effusion. Tuberc Respir Dis 2002;53:
530-41.

Villena V, Lopez-Encuentra A, Pozo F, Echave-Sus-
taneta J, Ortuno-de-Solo B, Estenoz-Alfaro J, et al.
Interferon gamma level in pleural fluid for the di-
agnosis of tuberculosis. Am J Med 2003;115:365-70.

. Desem N, Jones SL. Development of a human gamma

interferon enzyme immunoassay and comparison
with tuberculin skin testing for detection of Mycoba-
cterium tuberculosis infection. Clin Diagn Lab Im-
munol 1998;5:531-6.

Dheda K, Udwadia ZF, Huggett JF, Johnson MA, Rook
GA. Utility of the antigen—specific interferon-gamma,
assay for the management of tuberculosis. Curr Opin
Pulm Med 2005;11:195-202.

. Wilkinson KA, Wilkinson RJ, Pathan A, Ewer K, Pr-

akash M, Klenerman P, et al. Ex vivo characterization
of early secretory antigen target 6-specific T cells at

sites of active disease in pleural tuberculosis. Clin
Infect Dis 2005;40:184-7.




