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Summary

COMBINED ADENOSINE DEAMINASE (ADA) AND C-REAKTIVE PROTEIN (PCR) IN DIAGNOSIS
OF PLEURAL EFFUSIONS

Background: Pleural effusion is common complication of various diseases, Malignant diseases and tuberculous
pleurisy are two most common in developing country like our country. The diagnosis of pleural effusions remains
challenge for clinician. A variety of biological markers have been proposed to facilitate noninvasive differential diagnosis
including concentration of adenosine deaminase (ADA), C-reactive Protein (CRP), INF gamma TB recently. CRP
concentration has been studied in pleural fluid and been found to be higher in benign exudates and lower in malignant
exudates. Usefulness of adenosine deaminase (ADA) estimation in pleural fluid has been shown as a reliable chemical
biomarker specially when there is suspicion of tuberculosis in endemic areas. But in countries with low incidence of
TB the diagnostic value of ADA have to be discussed because of high falls positivity. The combination of adenosine
deaminase and C - reactive protein levels might be helpful for discrimination between sub groups of exudative pleural
effusion: malignant effusion, tuberculous pleurisy and par pneumonic effusion.

The Aim: The aim of this study was to explore the value of combined biomarkers (ADA and C - reactive protein)
on discrimination between different pleural effusions groups.

Materials and methods: In this study, prospective one, were enrolled 123 patients with pleural effusion at the
University Hospital for Lung Disease “Sh. Ndrogi”, Tirana, Albania between May 2009 and June 2011. Samples were
obtained from the first successful thoracentesis and before any treatment were initiated. In all the cases pleural fluid
tested for glucose, proteins, LDH, cholesterol-reactive Protein, total ADA, microscopy, cytology and microbial testing
(Grams staining, Z N Staining, cultures). Pleural biopsy was done in selected cases of tuberculosis and malignancy.
Concentrations of CRP in the pleural fluid were measured using an immunoturbidometric assay with COBAST

Results: The study group included 86 (70 %) males and 37 (30%) females with a mean age of 61.7+17 years. In
transudative effusions the level of ADA was wery low. The range of ADA was 55.7 (28.5-166) and meant SD was
61.4+ 42.3 U/L. In tuberculous group the range of ADA was 163 (39.2-495) and mean + SD was 189 + 124 while
collectively in non-tuberculous group it was 64.17(26.8 - 206) and 70.6 + 39.69 (p=0.00031). CRP level in malignant
effusion was lower 14.3+11.8 mg/L with the range of CRP 9.9 (0.7-43) comparing with parapneumonic effusion
123.8+80.1, with a range of 111.7(23-293) and tuberculous effusion 36.4+18.5 mg/L with a range of 28.9 (16-77.4).
CRP values were compared between different exudative groups and difference in these values was statistically significant,
(p <0001, p= 0.00033 respectively). The sensitivity of CRP for diagnosis of malignant effusions at cut-off < 20mg/L
was 71% and specificity 85.7%, positive predictive value 88%. The sensitivity of ADA for diagnosis of TB effusions
at cut-off > 90 U/L was 85.7% and specificity of 80.5%. The negative predictive value of ADA for the diagnosis of non-
tuberculous etiology was 92.3%. Sensitivity for malignant effusions atADA level cut-off <70 U/l was 71 4%, specificity
91.3%, Positive Likelihood ratio of 8.2 and Negative likelihood ratio of 0.31. Sensitivity for parapneumonic effusions
at cut-off level of >70 U/L was 100%, specificity 48.5% with NPV of 100%. When we estimated accuracy of various

27




Buletini i Shkencave Mjekésore

combinations of ADA and CRP level we show that for combination of ADA > 90 U/L and CRP between 20-40 mg/L
both sensitivity and specificity reaches at 89% and 85.7% respectively. Combination of ADA < 70 U/L and CRP <20
mg/L for diagnoses of malignant effusion reaches the sensitivity at 85.7%, specificity 94.4%, PPV at 92.3, with accuracy

of 93.7%.

Conclusion: The reported cutoff value for ADA increased > 90 U/L in diagnoéis of tuberculous pleurisy. Diagnostic
acuracy increased when the value of C-Rective Protein (CRP) is considered together with an ADA concentration in

pleural effusion,

Versamentet pleurale jang komplikacione té
shpeshta t& shumé sémundjeve pulmonare dhe jo
pulnmonare. Likidet malinje dhe tuberkulare jané
pathologjité mé t& shpeshta né véndet né zhvillim sic
&shté véndi yné [1]. Diagnoza etiologjike e pleuriteve
vazhdon te jeté njé sfidé pér klinicistin. Konfirmimi i
diagnozés tuberkulare t& likidit pleural bazohet né
zbulimin e bacilit & tuberkulozit né likid ose né
materialin bioptik. Té dhéna té studimeve t& ndryshme
tregojné se njé t& tretat e pacientéve me likid plural
rezultojné Manthoux negative, ndérsa rreth 5% o
rasteve mund t€ jéné pozitive me ngjyrimin Ziehl-
Neelsen dhe vetém 25-27% e rasteve rezultojné
kulturé pozitive né likid. Pozitiviteti i biopsiés pleurale
&shté rreth 80%, ndérsa torakoskopia e rrit até deri né
90%. Kombinimi i ekzaminimit histologjik me até
mikrobial rrit mé tej shkallén diagnostike [2,3].
Diagnoza e likideve malinje bazohet né zbulimin e
qelizave malinje né likid ose né materialin bioptik.
Ekzaminimet invazive, pérvec se Jjané t€ kushtueshme,
mund t¢ shoqérohen edhe me komplikacione t&
padéshiruara pér pacientin [4]. Pérkété arsye njé séré
studimesh jané kryer mbi markuesit biologjik si:
adenosine deaminaza (ADA), protein C-reaktive
(PCR) interferon gamma (c-INF), proBNP etj., me
qéllim ndihmesén né diagnozén e likideve pleurale
duke percaktuar indikacionet e procedurave invazive.

Qéllimi

Qéllimi i kétij studimi éshts t& zbulojé vierén e
kombinimit t& biomarkuesve (ADA dhe PCR) ng
diagnozén e likideve pleurale.

Materiali dhe metoda
Studimi &shté i tipit prospektiv; né studim jané
pérfshiré 123 pacienté me diagnozé likid pleural pér
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periudhén Maj 2009-Qershor 2011 t& shtruar né
Spitalin Universitar “Sh. Ndrogi” Tirang. Analiza e
likidit &shts marrs menjéheré nga punksioni i paré
dhe pérpara fillimit t& cfarédo lloj mjekimi. N& &
gjitha rastet likidi &shté analizuar pér glulozén né likid,
proteinat, LDH, kolesteroli, PCR, ADA, ekzaminimi
mikroskopik, citologjik, ekzaminimi mikrobial
(ngjyrimi sipas gramit, BK drejtpérdrejté me
ngjyrimin Ziehl Neelsen, kultura BK. Biopsia

‘pleurale éshté realizuar né ményré selektive pér rastet

me likide eksudative limfocitare. Koncentrimi i PCR
né likidin pleural &shté matur me metodén
imunoturbidometrike me aparatin COBAST
INTEGRA 400+ Roche (Gjermani). ADA éshté matur
me metodén fotometrike. Vlera e ADA mé pak se 70
U/L &shté marré si Cut-off pér likidet malinje, ndérsa
vlera e ADA-s mé e madhe se 90 U/L €shté marré si
cut-off pér likidet tuberkulare. Matja e vlerave ts ADA
dhe PCR né gjak sshté bers né ts njetén kohé me
maijetng likid. Eshts béré krahasimi i vlerave t& PCR
dhe ADA né likidin pleural dhe né gjak midis

- néngrupeve t& likdeve pleurale vec e vec pér secilin

markues si dhe kombinimi i vierave t& ndryshme té&
ADA dhe PCR.

Analiza statistikore

Rezultatet jang shprehur né mesatare +SD
(Deviacioni Standard). Ne kemi vlerésuar
sensitivitetin, specificitetin, PPV, NPV, saktésiné e
testit, pozitiv dhe negative Likelihood ratio si dhe
indexin YOUDEN ng ményré t& vecanté pér secilin
biomarker dhe t& kombinuar. Kemi pérdorur testin e
Studentit dhe testin e x2 ( i katrori) pér & vlerésuar
diferencat midis mesatareve dhe shpérndarjen.
Ndryshimi éshts quajtur domethénés pér vierate p <
0.05. Vlerat cut-off t6 ADA dhe PCR né diagnozén e




likdeve pleurale &shté bazuar né ROC-kurbat e
realizuara pér cdo néngrup.

Rezultatet

Grupi i studimit pérbéhej nga 86 meshkuj (70%)
dhe 37 femra (30%), me moshé& mesatare 61.7+17
vjec. Bazuar ng kriteret e pérdorura (kriteret e Light,
kolesterolit, gradienti proteinik), likidet pleurale u
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ndané né dy grupe: likide transudative 31 raste (25%)
dhe likide exudative 123 raste (75%). Likidet
exudative sipas etiologjise rezultuan: likide malinje
36 raste (39%), likide tuberkulare 38 raste (41.3%),
likide parapneumonike (empiema) 18 raste (19.5%).
Té dhénat demografike si dhe vlerate ADA dhe PCR
né likidet eksudative dhe gjak si dhe raporti i vlerés
likid/gjak pasqyrohen né tabelén nr.1.

Tabela nr.1 Karakteristikat demografike dhe biokimike té likideve exudative

Raste

gjithsej Malinje Parapneumonike TBC
Raste; Nr. (%) 92 (100%) 36 (39%) 18(19.5%) 38(41.3%)
Seksi M/ F 68/24 2511 12/6 22116
Mosha £SD 58.9+16.7 65.6+7.75 51.7+16 53.5423.1
PCRné likid (md/L) 43 7456.1 1434118 123.8+80.1 36.4+18.5
PCR né gjak (mg/L) 95.44110 39.4440.8 24324156 8434475
RaportiPCR likid/gjak 0.49+0.20 0.5240.20 0.5540.22 0.49£0.20
né lkid (U/L) 110.1493 -1 58.8427.2 107.4+43 1894124

né gjak (U/L) 7744433 59.2422.9 86444.5 99.1+55.5

RaportiADA likid/gjak 1.44+1.06 1.0240.44 1.49+0.75 2.02+1.55

Mosha mesatare e t¢ sémuréve me likid malin;
65.6+7.7 vjec, rezulton mé e larté né ményrsé
domethénése sesa néngrupet e tjera (parapneumonike
51.7£16 vjec dhe tuberkulare $3.5+23.1 vjec)
[p<0.05]. PCR né likidet malinje 14.3+11.8 mg/dl
éshté mé e ulta né ményré domethénése krahasuar
me likidet parapneumonike 123.8+80.1 mg/dl dhe
likdet tuberkulare 36.4+18,5mg/d, (p <0.0001 dhe p
= (.00033 respektivisht). Raporti PCR likid/ gjak
gjithashtu rezulton mé i ulét né likidet malinje por pa
ndryshim domethénés me néngrupet e tjera.

Vlera mesatare ¢ ADA né likidet tuberkulre
rezultoi mé e larté se né t& gjithé grupet e tjera jo
tuberkulare né ményré domethénése: (189+124 U/L
kundrejt 64.17+39.69U/L respektivisht); [p=0.00031].

Gjithashtu ndryshim dometh&nés pérsa i pérket
vlerave t&¢ ADA vihet re edhe midis néngrupeve
jotuberkulare. Késhtu né likidet malinje viera
mesatare e ADA rezulton 58.8+427.2U/L, ndérsa né
likidet parapneumonike rezulton 107.4+43U/L,
[p=0.0035]. Nga tabela vihet re gjithashtu sé vlera e
ADA né likidet tuberkulare &shté mé e larté se gjithé
néngrupet e tjera, gjithashtu dhe raporti ADA likid/
gjak rezulton 2.02 kundrejt 1.02 pér likidet malinje
dhe 1.49 pér likidet parapneumonike.

Né tabelén nr.2 pasqyrohen sensitiviteti,
specificiteti, PPV, NPV, siguria diagnostike positive
dhe negative likelihood ratio, indeksi YUDEN sipas
vlerave cut-off t& likideve pleurale pér secilen
pathologji bazuar né kurbén ROC.
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Tabela nr.2 Sensitiviteti, specificiteti, PPV, NPV, siguria diagnostike positive dhe negative Likelihood
ratio, indeksi YUDEN sipas vierave cut-off té likideve pleurale pér secilén pathologji

Likide

Likide Malinje Parapneumonike Likide Tuberkulare

<70 U/L > 70 U/L >90 U/L
Sensitivieti 71.4% 100% 85.7%

| Specificiteti 91.3% 48.5% 80%

Positive Predictive Value 88.2% 33.3% 66.6%
Negative Predictive Value 77.7% 100% 92.3%
Accuracy 81.8% 59% 81.8%
Positive Likelihood ratio 8.2 1.94 428
Negative Likelihood ratio 0.31 0 , 0.17
Youden index 0.627 0.485 0.657

Vlerat cut-off t&¢ ADA né likidet malinje dhe
parapneumonike rezulton e njejté (70 U/L) pér t& cilét
hapsira nén kurbén ROC éshté mé e larta (0.816),
ndérsa pér likidet tuberkulare kjo vlere &shté mé e
larté (90 U/L) pér t€ cilén hapsira nén kurbén ROC
rezulton 0.845. :

Pér vleren cut-off t& ADA < 70 U/L né likidet
malinje, specificiteti rezulton mé i larté né vlerén
91.3%, ndérsa Lhr+, 8.2 q& do t& thoté se pér kéto
vlera mundésia qé likidi t& jeté malinj éshté teté heré
mé e madhe se sa njé etiologji tjetér me saktési
diagnostike 81.8%. Pér vierén cut-off t&6 ADA >70U/

L sensitiviteti pér likidet parapneumonike rezulton
100%, po ashtu edhe NPV, ndérsa Negative
Likelihood ratio (-Lhr) rezulton zero (0). Sensitiviteti
1 ADA né diagnozén e Ikideve TBC pér vlerén cut-
off >90U/L ishte 85.7% dhe specificiteti 80.5%. NPV
¢ ADA pér diagnozén likideve exudative me etiologji
Jo tuberkulare ishte 92.3%. Vlera e ADA né 48/ 55
rastet me likid TB rezultoi mbi vlerén diagnostike cut-
off (40U/1); vetém né 7 dy raste vlera e ADA ishte
<40U/L. Ndérsa né grupin e likideve jo tuberkulare
14/68 raste rezultuan né vlera mbi cut-offin > 90U/L;
tete prej tyre likide parapneumonike dhe gjashte raste
likide malinje.

Tabela 3: Sensitiviteti, specificiteti, PPV, NPV, saktésia e testit, Positive Likelihood ratio, Negative
Likelihood ratio dhe Youden index né bazé t& vlerave cut-off t& ADA dhe PCR vec e vec
si dhe t& kombinuar pér likidet malinje

Sensitiviti | Specificiti | PPV NPV PLh-r NLhr | Accuracy
<70 UL 71.4% 91.3% 88.2% 77.7% 82 031 §1.8
CRP<20 mg/LL 71.0% 85.7% §8.0% 66.6% 8 03 81%
<JOU/L; ose CRP
<20mg/L 85.7% 94.4% 92.3% 89.4% 15.7 0.06 93.7




Duke i marré markuesit vec e vec véme re se
gjithé parametrat jané né vlera té krahasueshme
pérvec se specificitetit i ADA <70U/L pér likidet
malinje &shté mé i larté 91.3%.

Sensitiviteti i ADA pér kete vleré cut-off (70U/L)
pér likidet malinje ishte 71.4%, Positive Likelihood
ratio 8.2 dhe negative Likelihood ratio 0.31.
Kombinimi 1 t& dy markuesve (ADA < 70U/L dhe
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PCR <20 mg/dl), pér diagnozén e likideve malinje
bén qé té rriten gjithé parametrat si dhe siguria
diagnostike.

Keshtu kombinimi rrit sensitivitetin né 85.7%,
specificitetin né 94.4% dhe NPV né 89.4%. Pozitve
likelihood ratio arrin dyfishin e vlerés (15.7,) negative
likelihood tenton drejt zeros (0.06), ndérsa siguria
diagnostike arin 93.7%.

Tabela nr.4 Sensitiviteti, specificiteti, PPV, NPV, saktésia e testit, Positive Likelihood ratio, Negative
Likelihood ratio dhe Youden index né bazé té vlerave cut-off té¢ ADA dhe PCR vec ¢ vec
si dhe t€ kombinuar pér likidet tuberkulare

sensitivity | specificity | PPV NPV Lhr+ Lhr- | accuracy
>90 UL 85.70% 80% 66.60% ]92.30% | 4.28 017 |82
CRP20-40 mg/L 71.40% | 70% 5230% | 84% 2.3 04 70.4
> 90 U/L; ose CRP 20-40
mg/L 89% 8570% | 75% 87% 5.9 012 | 88%

Parametrat e ADA pér vlerén cut-off 90 U/L duket
se jané mé t& larta krahasuar me PCR né vlerat 20-40
mg/L. Duke vlerésuar kombinimet e ndryshme t&
vlerave cut-off t&¢ ADA dhe PCR shohim se pér vlerat
e ADA > 90 U/L dhe PCR midis 20-40 mg/dl pér
likidet TB riten si sensitiviteti dhe specificiteti né
89% dhe 85.7% respektivisht, NPV arin né 87%,
ndérsa dhe siguria diagnostike né §8%.

Diskutim

Ashtu sic u tha dhe né fillim, likidet pleurale
vazhdojné t& jené akoma njé sfidé pér klinicistin.
Megénése me metoda konvencionale diagnoza
etiologjike &shté e véshtiré, ekzaminimet invasive si
biopsia pleurale jané t& nevojshme né saktésimin e
diagnozés [2,3,4].

Kéto ekzaminime, vérteté risin saktésiné
diagnostike, por mund ta ekspozojné t& semurin ndaj
komplikacioneve t&€ ndryshme dhe risin koston
diagnostike.

Pér kété arsye njé séré studimesh jané kryer mbi
markuesit biologjik me qellim ndihmesén né
diagnozén e likideve pleurale duke lehtésuar
procedurat invasive.

Disa biomarkues si ADA, proBNP jané pérfshirg
né udhéréfyesit diagnostiké t€ likideve pleurale (ATS,
BTS, ERS). Vlerésimi i biomarkuesve né diagnozén
e likideve pleurale megjithaté vazhdon t& jeté 1
diskutueshém (8,9).

Adenozin deaminaza (ADA) &éshté njé cytoking qé
kontribon né diferencimin dhe maturimin e
limfociteve T (CD4+) dhe makrofageve [5]. Q& prej
vitit 1978 kur Piras me bashk&autor raportuan
pérdorimin ¢ ADA si ndihmé&se né diagnozén e
likideve tuberkulare, mjaft studime kané investiguar
kété biomarkues. Studimet e tanishme origjinale kang
zbuluar nivele t€ larta té sensitivitetit (81-100%) dhe
specificitetit 83-100% t& ADA né diagnozén e likideve
TB [6]. ADA duket se éshté njé biomarker ndihmés
dhe i pérdorshém sidomos né rastet kur dyshohet pér
likide tuberkulare né zona endemike. Gjithashtu éshté
sugjeruar se biopsia nuk &shté e nevojshme né rastet
¢ likideve limfocitare me vlera té larta t¢ ADA (>40U/
L) né kéto vénde. Megjithaté vlera e ADA éshté pér
tu diskutuar né véndet me incidencé t& ulét pér shkak
té falls pozitivitetit t& larté. Njé markues tjetér i
réndésishém né diagnozén e TB éshté gamma
Interferoni, por kostojae larté e bén até mé pak té
pérdorshém né véndet me t& arrdhura té pakta si vendi
yné€. Duhet théné se gamma-Interferoni ka sensitivitet
té larté né zbulimin e TB latent.

Proteina C-reaktive (PCR) &shté markues i fazés
s€ hershme t& inflamacionit dhe sekretohet nga
hepatocitet [8]. Studimet mbi PCR né likidet pleurale
kané zbuluar njé nivel t& larté t& PCR né likidet
exudative beninje dhe vlera t& ulta né likidet malinje
[9,10,11]. Vlerat ¢ PCR né likid duket se mund t& jeté
njé medode praktike, e sigurt, e lire dhe e shpejté pér
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diferencimin e likideve exudative dhe transudative.
Né diagnozén diferenciale té& likideve pleurale
exudative vlera t& larta t&¢ PCR mund t& ndihmojné
né diferencimin e likideve parapneumonike nga likidet
e tjera. Vlera té€ ulta t&€ PCR né likidet exudative
limfocitare &shté sugjerues 1 forté pér likid malinj se
sa likid tuberkular.

NEg kéts studim vEmé re se vlerat e PCR né likid
jané mé té ulta né likidet malinje (14.3+11.8 mg/L)
dhe me té larta né likidet parapneumonike
(123.8+80.1ng/L), ndérsa né likidet tuberkulare
rezulton 36.4+18.5 mg/L, cka pérputhet edhe me
studimet e autoreve té huaj. Ndérsa vlera mesatare e
ADA rezulton mjaft e larté né& likidet tuberkulare
189+124 U/L krahasuar me exudatet e tjera
(64.17+£39.4 U/L).

Neé 93% té rasteve me likid tuberkular vlerae ADA
rezultoi mbi vlerén cut-off 40U/L t& pranuar si vlera
me sensitivitet dhe specificitet mé t& larté né
diagnozén e pleuritit tuberkular. N& studimin toné pér
vlerén cut-off 40 U/L ne gjetém njé specificitet t& ulét
(69.2%), ndérsa sensitiviteti 92.8% dhe PPV 52%.
Né kété rezultat mund t&€ kené ndikuar vlerat e larta té
ADA né likidet parapneumonike.

Bazuar né vlerén mé t& larté t& kurbés ROC ne |

zbuluam se vlerat cut-off t& ADA né likidin pleural
rezultuan mé t& larta se 40 U/l né diagnozén e pleuritit
TB. Vlera cut-off per diagnozen ¢ likideve tuberkulare
bazuar ne kurben ROC na rezultoi 90 U/L.

Pérkete vleré cut-off (90 U/L) sensitiviteti i ADA
né lkidin TB rezultoi 85% dhe specificiteti 80.5%
me NPV 92.3%. Vlera predictive negative ¢ ADA
né diagnozén e tuberkulozit ishte 96.5%. Ké&shtu vlera
e ADA mund té luaj njé rol t& réndésishém né
diagnozén diferenciale t& likideve exudative
tuberkulare nga likidet jotuberkulare.
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Né literaturen bashkékohore ka studime qé
trajtojné vlerén e kombinimit t& disa markuesve
biokimik né diferencimin e likideve pleurale[12,13].

Késhtu né studimin e tyre Daniil dhe bashkeautoré
[14] onkludojné se kombinimi 1 ADA dhe PCR ng&
likidin pleural mund t& jeté sufficient né diferencimin
midis néngrupeve té likideve pleurale exudative. Né
studimin ton€ ne zbuluam se kombinimi i PCR midis
20-40mg/L, dhe ADA >90U/L rrit sensitivitetin dhe
specificitetin né diagnozén e tuberkulozit né 89% dhe
85.7% respektivisht. _

Ndérsa kombinimi PCR <20mg/L. dhe ADA <70U/
L rrit sensitivitetin e likideve malinje né 85.7% dhe
specificitetin né 94.4% me siguri diagnostike 93.7%.

Nisur nga t& dhénat tona rezulton se pribabiliteti gé
tek njé individ likidi té jet€ me nature malinje €shté
maximal pér vlera t&¢ PCR < 20mg/dl dhe ADA <70
U/L, ndérsa pér PCR >40mg/L natyra malinje e likidit
pothuajse pérjashtohet. Probabiliteti & njé individ
té keté likid pleural tuberkular &sht&é maximale kur
ADA né likid &shté > 90 U/L dhe PCR midis 20-40
mg/dl.

Pérfundime
Né studimin toné vlerat e ADA né likidet pleurale

- exudative ishin né ményré sinjifikative mé t€ larta

né likidet tuberkulare krahasuar me ato jotuberkulare.
Vlerésimi i ADA duke géné njé test i thjeshté i lire i
shpejté dhe joinvaziv, mund t& b&het pjesé integrale
e punés pér diagnozén diferenciale t¢ likideve pleurale
exudative, né rastet e dyshuara si likide tuberkulare.

Kombinimi 1 ADA me markuesit e tjeré biologjik
st PCR rrit siguriné e diagnozés sé likideve tuberkulare
dhe atyre malinje.
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