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Adenosine Deaminase level and characteristic in tuberculous pleuritis patients
in Chaiyaphum Hospital
Attawoot Phetsuriyawong
Abstract

The diagnosis of tuberculous pleural effusion continues to be a challenge in clinical practice.

Tuberculous and nontuberculous pleural effusion share similar clinical course and both produce

lymphocytic-predominant exudative pleural effusion. This study aimed to describe the diagnostic
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accuracy of adenosine deaminase (ADA) among adult patients with lymphocytic-predominant
exudative pleural effusion.

A retrospective study among 63 patients with tuberculous pleural effusion and 63 with
nontuberculous pleural effusion from Chaiyaphum Hospital between January 2015 and December
2017. Forty-seven (56%) tuberculous pleural effusion patients were male, mean (£ SD) age was
53.1 (£17.2) years and the mean (4 SD) duration of symptom was 15.1 (+16.5) days. Fever,
protein levels and lymphocyte in pleural fluid were significant higher in the tuberculosis group
than non-tuberculosis group. The mean (% SD) value of ADA pleural fluid levels in the tuberculosis
group was 48.3 (% 12.7) U/L, which was significantly higher than for the non-tuberculosis group
(p<0.001). A receiver operating characteristic (ROC) curve identified ADA pleural fluid level of
32.7 U/L as the best cut-off value, which in turn yielded a sensitivity of 95.24% and specificity
95.24%. The positive and negative likelihood ratios at this cut-off value were 20 and 0.05,
respectively.

In conclusion, the best cut-off value of ADA pleural fluid for the diagnosis of tuberculous

pleural effusion in Chaiyaphum Hospital was 32.7 U/L.

Keywords : adenosine deaminase, tuberculous pleural effusion, lymphocytic-predominant

*Department of Medicine, Chaiyaphum Hospital
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38a1L1uN157398 (Material and methods)

ANSAAMILUD Retrospective 61usLAaY
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pleural effusion #14 Light’s criteria Alesuns
Snlulasnenunadunll Tneduwsasunaioeis
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Exclusion criteria

1. ldfifufinnannsdensia  Adenosine
deaminase Tunzszidau

2. fheldsunssesaiialsonissnm
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1. wawnzidoanihlulnsadediuaavie
AN Laumﬁu L%a Mycobacterium tuberculosis

2. wawsw%%uﬁaLﬁaﬁuﬁamwué’ﬂwmmﬂu
caseous granuloma bagfigiaslylafianwas
dhlsiulsasesioluf [§un sarcoidosis, tularemia
ey fungal infection
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W21591NN197597  cytology tuHainTngs
\Woruion

amzthluariutoasiin exudative pleural
effusion fadnuaiidinasideladontstelyd

1. Pleural fluid protein/serum protein > 0.5

2. Pleural fluid lactate dehydrogenase
(LDH)/serum LDH > 0.6

3. Pleural fluid LDH > 2/3 224AUnH
?‘i@x‘iéjmaﬂ serum LDH

Lymphocytic-predominant pleural effusion
Foadzfiauiuninidanr1aviia lymphocyte
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10y (mean) wazAndeUuINATIU
(standard deviations) éﬂ‘iﬁ%’ﬂ‘ﬁagmmu continuous
data wazlgAntuduau (number) wazAniuasiBus
(percentage) dnSUTRYAWUY categorical data
nassuifisuszninenguld t-test dnsu
fuUsUUD continuous wazld Chi-Square test
fRIUAILYIUUY categorical AN P-values
dounin 0.06 FvazfadddudAynivada
FuuAANN (sensitivity) kaZANANNTINIL
(specificity) ¥®4A1 ADA Tu pleural effusion
fin cut-off value 7ipTigagnideniagld receiver
operating characteristic (ROC) curve @1
sensitivity (95% CI) az@n specificity (95% CI)
e likelihood ratio lAgneILIa

WanN1s338 (Results)

annmsfnmludiledu 126 91y A
anwaly exudative lymphocytic pleural effusion
wuhdigldsumitadudulsniaulsaderulen
(tuberculous pleural effusion) 63 51 (38882 50.0)
wardfadedndulsadadutanainainedu
(nontuberculous pleural effusion) 63 $1%
(30naz 50.0) Besznauludae TsnuziSadedulon
(malignant pleural effusion) 21 578 (16.7%)
masnievaedofudenuuuliding 38 e
(30.2%) lsAUansniay (pneumonia) 2 918 (1.6%)
uazlsnduidengenuluLan (pulmonary embolism)
2 919 (1.6%)

<
&
Z
Q
o

8103



a19ned 1 A7LAAVBN exudative lymphocytic

pleural effusion

19 59 lsadszddesloinuiiis 1 snewihiu
ITULLIAMANNDINTTVRNH T I8eaDINgY
Tiunnsneueenedifoddy Inefissaznauans

anLie AUyt saaz
mmima\‘w‘\!ﬂ’miuﬂqu tuberculous pleural
Tuberculous pleural 63 50.0 . o
effusion A® 15.1E£16.5 U AIUITHLLIREAT
effusion o ,
mﬂ’]‘wawmﬂumu nontuberculous pleural
Malignant pleural 21 16.7 . . P
effusion A 22.1 £ 27.7 94 9IMINNULDENER
effusion o ,
maﬂamﬂuﬂqu tuberculous pleural effusion
Nonspecific inflammation 38 30.2 o . . s . . s
Toua s 19 Te wazuwiinan laefiannsld g
Pneumonia 2 1.6 o L., , Z
WaZUIRUNaR ATNUNINNINRYIBNEN nontuber- N
Pulmonary embolism 2 1.6 e e o w0
culous pleural effusion BENNUYANATY SNV =2
Total 126 100

Wu3IHe tuberculous pleural effusion
Juwnasig 47 518 (56%) Imsmqmﬁﬂ
azdeningiasnguilldlgvalsndodulan
(nontuberculous pleural effusion) s 53.1+17.2
%) (mean + standard deviation (SD)) lsAt5zansn
wisnuladsnafunsanengs uingu nontube-
rculous pleural effusion WulsAYIZANFINLLS

Snvauzandednsaen  wudnszdudlulngs
Hovueanazsoslinlulenvaesivanengy
Taisnsfupenedidoddey (p>0.05) usinuIELe
ﬂ@:u tuberculous pleural effusion azwuﬁ’]
Tulwsegedudondneanuinndt  dufie
ﬂﬁim nontuberculous pleural effusion Q:Wiﬁf’]
Tulwsafarudanrisansitananin dauansly
A9 2

A3 2 ANBATTIUFIURATINTIANTIBN VDKL

Characteristics Tuberculous Nontuberculous p-value
pleural effusion N (%) pleural effusion N (%)
Male 47 (56.0) 37 (44.0) 0.09
Age, year 53.14+17.2 65.2 +14.5 <0.001
Comorbid diseases
T2DM 8 (61.5) 5 (38.5) 0.56
Malignancy 0 (0) 19 (100) <0.001
HIV 1 (100) 0 (0) 1.0
Duration of symptoms (days) 156.1+£16.5 22.1+27.7 0.09
Fever 46 (36.5) 18 (14.3) <0.001
Cough 41 (32.5) 40 (31.7) 0.71
Chest pain 17 (13.5) 16 (12.7) 0.84
Anorexia 6 (4.8) 3 (2.4) 0.32
Weight loss 14 (11.1) 5 (4.0 0.03




A1397 2 ANBAERIUFIUMATINTIENTIBN VLY (5iB)

L Tuberculous Nontuberculous
Characteristics ) ) P-value
pleural effusion N (%) pleural effusion N (%)

Affected side of pleural effusion

Right 29 (23.0) 11 (8.5) 0.001

Left 27 (21.4) 32 (24.8) 0.48

Both 7 (5.4) 20 (15.5) 0.01
Size of pleural effusion

Small 30 (23.8) 24 (19) 0.37 ;

Moderate 32 (25.4) 35 (27.8) 0.72 §

Large 1(0.8) 4 (32) 0.37 g
Pulmonary infiltration 40 (56.3) 31 (43.7) 0.15 )

nannTIlATzithanlnsdarulasmuin
Hilaenay tuberculous pleural effusion Ali5fiu
Winideswniuaziladenssidedulnlssgendn
agheildadnfy dwgtiengy nontuberculous
pleural effusion aznUKIALERAYITHATIATHA
wazdladluflageninegreiivushdny laefissdy
lactate dehydrogenase WBANFINAY AIIANU
waduziSaluhannlnsudoruten 21 118 (21%)

tuberculous pleural effusion A 48.3 £12.7 U/L
Tnefiszdiu ADA aeffil 16.9 U/L fie 85 U/L (3U7 1)
sureanIziU ADA 98941198 nontuberculous
pleural effusion Ap 20.1 + 7.9 U/L laeilszdy
ADA o8l 85 U/L 4 54.6 U/L lagszdiy ADA
gpsiannlnsedeviutenlugias  tuberculous
pleural effusion §9niE}I8Ngx nontuberculous

pleural effusion agidsdAY (p<0.001)

B wJugftaengs nontuberculous pleural effusion  #4 WaAIUANTIeT 3

endn  A1eAYITAU ADA 299fi8ng

a3l 3 wamenziasnaninsdedulen

L Tuberculous Nontuberculous
Characteristics P-value
pleural effusion N (%) pleural effusion N (%)

Protein (g/dL) 54+ 0.7 43+1.0 <0.001
LDH (U/L) 521+ 474.6 511.24+295.1 0.89
White blood cells (cell/mma3) 2557 +£2146.2 1311.1£1396.6 <0.001
PMNs (%) 12.1+£10.2 16.7+124 0.03
Lymphocyte (%) 82.3+11.7 70.3+15 <0.001
Eosinophil (%) 0.1+06 1+£29 0.02
Cytology

WULBAANZ LSS 0 (0) 21 (21) <0.001

Tainuwasduzise 30 (30) 23 (23) 0.08

WU LSRN AL 18 (18) 8 (8) 0.01
ADA level (U/L) 48.3+12.7 20.1£79 <0.001




an3Uf 2 Wudn ROC curve uaneen ADA  Tunns3ady (sensitivity) winiu 95.24% fiaaa
flazdiy 32.7 UL Jue cut-off Mangadmst  duwzlun1938ady (specificity) Wiy 95.24%
ﬂflﬁﬁaéfﬂﬁ’mi‘ml,ﬁaﬁuﬂamI@ﬂﬁ areaunder ROC  &15UAN positive likelihood ratio WinAU 20 wag
curve WU 96.43% Tisudiu ADA fazfianuly e negative likelihood ratio 1Ay 0.05
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diagnosis

3Uf 1 szeu ADA ppsthaniwsudefuuealudiay 126 519 duunamuwan1sidady laun
1. Tuberculous pleuritis 2. Malignant pleural effusion 3. Nonspecific inflammation 4. Pneumonia

5. Pulmonary embolism

Sensitivity
0.50 0.75 1.00

0.25

0.00

T
0.00 0.25 0.50
1 - Specificity

Area under ROC curve = 0.9643

gﬂﬁ 2 uaAe ROC curve 289 sensitivity Way 1-specificity AN cut-off S2fUsNG q VB9
ADA pleural fluid




aAUs1uwWa (discussion)
anasAawdnuindnwusveeliie
Yalsmodudoniongwasdoaniifislsade
#utaaanannndu Tnsfiongedy 53.1+17.2 7
lapdfinsfnuaee Tbrahim wazamznugiae
Yalsa@adudenaziionyndstosningiae
Yalsntaaroflonywds 31.5 T agslsiay
wuihngulsnetanud e Tulsndedulen
fiongradsgeninguanludszimamaeimun
\flosanifinannnis reactivation TB 11nn3
primary infection® a1n9189UVDIBNANTT
awndilanD 20156 Uszmelngfaduduyszme
ffiuaeialsnagduiuann” dululdidiae
Yalsafodudondaulng ludszinalnaiinain
primary infection 1A reactivation 3¥YLIAN
waneo1n13vasftautalinlofulen A
15.1 £ 16.5 T IBURgINUNNIANEI128Y Levine
wazany  wudanvazgileTulsaleduten
agfionmsuuuidsundulagnguifionmsdesndn
1 fiou fszanar 71%° onmsfinutsefiganes
diretalsmdoduron Idud 91nsld To waz
thminan Ingfionmslduastminanaznuinnn
AielsmBerulananannndu  iguieaty
BNUBY 9 (Moudgil wazAuy, Berger uas

“19° wydreinisflaeTalsndedulen

Ae)
daulnaifsanslauaziduniinenlasfionnsle
saulnaiinbifiaune Jihsdnlngaziionnisld
winlsinuld Te 15% 9 Tudszmelny Saiphoklang
wazpaue [svihansinwnuennsiddu 1 Tu 3 ade
faelunsitadulsninlsndodulon Taai
fladwdu 9 l§uA non-serosanguinous pleural
effusion, A1 ADA 11nna1 30 U/L™YY ansauznn
Feanynenvosdietaulsalodulen dulng
wuthlulnsaferiudaadrafisrinaninassdng
TnefiszauimuldidniosauieUsunamnnuazny

saelsnlutanld 56.3% WwuiigdfunsAneweg

Valdes wazamy wuingihedulngifihlulngs
Wearudeaszwing 1/3 fis 1/2 999 hemithorax
WD 47% sedutdiesndn 1/3 v89 hemithorax
Wil 34% waznuspalsaludensausedszana
20% s inudnsssuilulnsedeviuen
wazsnglantutaaliunnsneiussrinedipsenay

namTiesithaalnsudaulen wu
lsfuedy 54 g/dl genigdhelsmdedulon
nnanmgBussneiifuddy Tasszaulysfiuluh
nnlnsadedudeniignin 5 g/dL Usngiae
wazfuiadsadoriuden™ iheiaulsadoriulen
wuiaidenusladulnlodganinegndidushiay
annsAnwEnuiiadenvisdaaulnlsd
nnuaiezihiulnsadedulenindsy 82.3%
MafnTae Valdes wazmnz wohdtheTalsn
BeRudeadrulnanuiladenvisiafulnlsed
Tsiinnndn 50% wazonanulsigendn 90% L6 sze
ADA vpsfiheialsafaviulon anmsfnwil
Wueg e 16.9 U/L e 85 U/L Tneszsi ADA
Pennulugisaesansfiiu loculated tuberculous
pleural effusion #FIWANFINAUANIANBIVDY
Yousang wazmmdz Beleiviniafinmnanmausiiag
loculated tuberculous pleural effusion WU
526U ADA a@zegfl 90.4 U/L™ 33l ADA Lo
spafihoialsaiavuenuasnsfnuniae 48.3

o

U/L Togen cut-off fiumanzaufigatun1sidady
Faulsawindu 32.7 U/L finnuhlunsifiady
Winfu 95.24% Slanudwnzlunnsiiasduwindy
95.24% Faupnsneanansansiudsemelnedidl
snneuniifinuen ADA AlFluns3Tadeialsn
Wedutoawhiiy 48 UL way 60 UL Fageni
WATel drusuideves Saiphoklang Way
Az Talden ADA w1nad1 30 U/L snldlu
n9iladuugnlsntalsndofulonoonain
Tsauzisauninszargundafutondedn ADA
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WUINILAY ADA fumnzanlun1sifiady
FalsriforusaniilsamenunaduniiviAumacus
32.7 UL Tuld Teefienublunmsitaduwitu
95.24% fianuannnzlunsifaduwinty 95.24%
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Aaduuenlintalsndafulonsanainlsn
WoRudoaananady  EmSuNanI13IAIzA
thanlwsafeulendu q fitrelunsidady
Taud  szdvlysfufigeuaznuifiniionsnn
sipau el ludnauiigs

1ana19d1909

1. Light RW. (2010). Update on tuberculosis
pleural effusion. Respirology, 15(3):451-8.

2. Reechaipichitkul W, Lulitanond V,
Patjanasoontorn B, Kawamatawong T.
(1999). Diagnostic role of pleural biopsy
as compared to high volume pleural fluid
study in tuberculous pleural effusion.
Thai J Tuberc Chest Dis, 20(3):145-50.

3. Liang QL, Shi HZ, Wang K, Qin SM, Qin XJ.
(2008). Diagnostic accuracy of adenosine
deaminase in tuberculous pleurisy:
meta-analysis. Respir Med, 102(5):744-54.

4. Reechaipichitkil W, Kawamatawong T,
Teerajetgul Y, Patjanasoontorn B. (2001).
Diagnostic role of pleural fluid adenosine
deaminase in tuberculous pleural effusion.
Southeast Asian J Trop Med Pubic Health,
32(2):383-9.

5. Kheawon N, Anantrasertkul T, Pinyosmosorn
W, Wiwatworapan T. (2008). Adenosine
Diaminase activity level in exudative
lymphocytic predominated pleural
effusion in Maharat Nakhon Ratchasima
Hospital. Nakhon Ratch Med Bull, 32:95-100.

10.

11.

12.

13.

14.

. Ibrahim WH, Ghadban W, Khinji A, Yasin

R, Soub H, Al-Khal AL et al. (2005). Does
pleural tuberculosis disease pattern
differ among developed and developing
countries. Respir Med, 99(8):1038-45.

. World Health Organization. (2016).

Global tuberculosis report 2016. WHO/
HTM/TB/2016. 13. Geneva: World Health
Organization.

. Levine H, Szanto PB, Cugell DW. (1968).

Tuberculous pleurisy: an acute illness.
Arch Intern Med, 122(4):329-32.

. Moudgil H, Sridhar G, Leitch AG. (1994).

Reactivation disease: the commonest
form of tuberculous pleural effusion in
Edinburgh, 1980-1991. Respir. Med, 88(4):
301-4.

Berger HW, Mejia E. (1973). Tuberculous
pleurisy. Chest, 63(1):88-92.

Saiphoklang N, Kanitsap A, Nambunchu A.
(2015). Differences in clinical manifestations
and pleural fluid characteristics between
tuberculous and malignant pleural
effusions. Southeast Asian J Trop Med
Public Health, 46(3):496-503.

Valdes L, Alvarez D, San Jose E, Penela P,
Valle JM, Garca-Pazos JM, et al. (1998).
Tuberculous pleurisy: a study of 254
patients. Arch Intern Med, 158(18):2017-21.
Light RW. (2007). Pleural Diseases, 5th ed.
Philadelphia :
Wilkins.
Yousang L, Changhwan K, Boksoon C,
Suh-Young L, So P Y, Eun-Kyung M, et al.
(2017). Loculated tuberculous pleural

Lippincott Williams &

effusion: easily identifiable and clinically
useful predictor of positive mycobacterial
culture from pleural fluid. Tuberc Respir
Dis (Seoul), 80(1):35-44.

<
0
-3
Z
Q

)
)
S
2
o



