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SAZETAK

Tuberkulozni pleuritis (TP) je jedan od najces¢ih ekstrapulmonalnih oblika tuber-
kuloze. Tuberkulozni pleuritis nastaje kada se Mycobacterium tuberculosis antigen
oslobodi iz rupturiranog kazeoznog fokusa u pleuralni prostor i izazove hiperin-
flamatorni odgovor sa brzim prilivom limfocita.

Direktna mikroskopija za acido-alkoholo rezistentan bacil (AFB), kulture i pato-
histolo3ki nalaz biopsije kod vecine pacijenata su pozitivni samo kod manje od
10% uzoraka. Za dobijanje rezultata kulture potrebno je oko 6-8 nedelja, $to od-
laZe konacnu dijagnozu. Problem nastaje i u diferencijaciji izliva sa limfocitnom
predominacijom. Adenozin deaminaza (ADA) je biohemijski marker visoke senzi-
tivnosti i specifi¢nosti i smatra se zlatnim standardom biomarkera u dijagnostici
TP. Koristeci algoritam za vrednosti ADA vide ili niZe od 40 U/L moZemo razlikovati
ovaj tip izliva od drugih.

ADA je brz, efikasan i ekonomican nacin za razjadnjavanje etiologije pleuralnog
izliva kao 3to je tuberkulozni pleuritis i odgovora na lecenje u periodu pracenja.
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ABSTRACT

Tuberculous pleurisy (TP) is one of the most common extra-pulmonary tubercu-
losis forms. Tuberculous pleurisy occurs when Mycobacterium tuberculosis antigen
is released from a ruptured caseous focus into the pleural space causing hyperin-
flammatory response with a rapid influx of lymphocytes.

Acid-fast bacilli (AFB) staining, cultures and pathohistological biopsy finding are
positive in most patients only in less than 10% of samples. Culture results take
about 6-8 weeks which delays the diagnosis. A problem also occurs in the dif-
ferentiation of effusions with lymphocytic predominance. Adenosine deaminase
(ADA) is a biochemical marker with high sensitivity and specificity and is consid-
ered a gold standard within biomarkers when it comes to diagnosing TP. Using
an algorithm for the values of ADA above or below 40 U/L we can distinguish this
type of effusion from other types.

ADA in pleural punctate is a fast, efficient, and economical way for clarifying
the etiology of a pleural effusion such as tuberculous pleurisy and treatment re-
sponse during the follow up period.
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uvoD

Kada je re¢ o infektivnim bolestima, tuberkuloza (TBC)
je bila vodeci uzrok smrtnosti u 2019. godini [1,2]. Tu-
berkuloza i dalje predstavlja ogroman problem u sa-
vremenom svetu - iako smo bili na korak od njenog
iskorenjivanja, stopa morbiditeta i stopa mortaliteta
nisu opale prema ocekivanjima. Obrasci bolesti su se
promenili, tako da TB moze, ali i ne mora biti pracena
respiratornim simptomima, a postoji i veca incidenca
vanplucne tuberkuloze [1]. Ekstrapulmonalni oblik TBC
srece se kod oko 15-25% svih pacijenata obolelih od
tuberkuloze. Limfadenitis i tuberkulozni pleuritis (TP)
su dva najcesca ekstrapulmonalna oblika tuberkuloze
[1,2]. Ekstrapulmonalni oblici infekcije takode zahva-
taju i koStano-zglobni sistem, centralni nervni system,
oci, gastrointestinalni trakt, ali i bilo koji drugi organ

[3].
TUBERKULOZNI PLEURITIS

Do tuberkuloznog pleuritisa dolazi kada se Mycoba-
cterium tuberculosis antigen oslobodi iz rupturiranog
kazeoznog fokusa u pleuralni prostor [4]. Ovaj antigen
izaziva hiperinflamatorni odgovor sa brzim prilivom
neutrofila, pracenim brzim prilivom makrofaga i limfo-
cita. Iz tog razloga, ovakav izliv se smatra eksudativnim
pleuralnim izlivom sa limfocitnom predominacijom [4].
Problem moze predstavljati maligni pleuralni izliv koji
je takode izliv sa limfocitnom predominacijom. Ostale
karakteristike ovog tipa izliva mogu biti slicne onima
koje se srecu kod drugih tipova pleuritisa. Pleuralna

AP SEDECI

INTRODUCTION

When it comes to infectious diseases, tuberculosis (TB)
was the leading cause of death in 2019 [1,2]. Tubercu-
losis remains a major problem in the modern world -
although its eradication was imminent, morbidity and
mortality rates have not decreased as predicted. Dis-
ease patterns have changed, so TB may or may not be
accompanied by pulmonary symptoms, and there is a
higher incidence of extra-pulmonary TB as well [1]. An
extra-pulmonary form of tuberculosis is found in about
15-25% of all patients with tuberculosis. Lymphade-
nitis and tuberculous pleurisy (TP) are the two most
common extra-pulmonary forms [1,2]. Extra-pulmo-
nary forms of infection also affect osteoarticular areas,
the central nervous system, eyes, the gastrointestinal
tract, and generally any organ [3].

TUBERCULOUS PLEURISY

Tuberculous pleurisy occurs when Mycobacterium
tuberculosis antigen is released from a ruptured ca-
seous focus into the pleural space [4]. This antigen
causes a hyperinflammatory response with a rapid
influx of neutrophils, followed by an influx of macro-
phages and lymphocytes. Therefore, this effusion is of
lymphocyte-predominant exudative pleural type [4].
There may be a problem with malignant pleural effu-
sion which is also lymphocyte-predominant effusion.
Other characteristics of this type of effusion can be
like in other pleurisy types. The TB fluid is usually clear
but may be opalescent as in case of bacterial pleurisy

Slika 1. Rentgenski snimak tuberkuloznog pleuritisa

Figure 1. Tuberculous effusion in chest X-ray radiography
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tecnost je obi¢no bistra, ali moze biti i zamuéena kao u
slucaju bakterijskog pleuritisa pracenog parapneumo-
ni¢nim izlivom sa pneumonijom [5]. Na osnovu C-re-
aktivnog proteina, amilaze ili mozdanog natriuretskog
peptida iz uzorka pleuralnog izliva mogu se diferen-
cirati razliciti tipovi izliva [6,7]. Uz antibiotsku terapiju
(fluorohinolonima), izliv moze parcijalno ili potpuno
regredirati u slucaju bakterijskog parapneumoni¢nog
izliva, Sto odlaze postavljanje prave dijagnoze do tre-
nutka dok se izliv ponovo ne javi (Slika 1).

Usled nedostatka blagovremene dijagnozeilecenja,
u malom broju slu¢ajeva mogu se javiti ozbiljne kompli-
kacije, kao sto su empijem, bronhopleuralne fistule, fi-
brotoraks, ili bronhijalna stenoza [1,8]. U 90% slucajeva,
izliv je obi¢no eksudat sa limfocitnom predominacijom,
ali maligni izliv takode moze da ima ovakve karakteri-
stike [6,7]. Potreban nam je biomarker pomo¢u kojeg
bismo mogli da razlikujemo maligne tipove tuberku-
loznog pleuralnog izliva od ostalih pleuralnih izliva.

INVAZIVNA | MIKROBIOLOSKA DIJAGNOSTIKA
TUBERKULOZNOG PLEURITISA

Dijagnostikovanje TBC kod pacijenata sa tuberku-
loznim pleuritisom bez istovremenog postojanja peri-
fernih plu¢nih lezija predstavlja izazov, jer je kod njih
rezultat bakterioloskog pregleda iskasljaja (sputuma)
negativan. Kod mnogih ovakvih pacijenata, pregled
razmaza sputuma metodom bojenja po Cil-Nilsenu
(Ziehl-Neelsen) je negativan i zato bolji pristup dija-
gnostikovanju predstavlja torakocenteza. Dijagnoza
tuberkuloznog pleuritisa obuhvata sledece kriteriju-
me: direktna mikroskopija za acido-alkoholo rezisten-
tne bacile (AARB) ili kultivisanje na Levenstajn-Jensen
(Lowenstein-Jensen) podlogama, uzimanje uzorka
pleure putem biopsije i patohistoloski nalaza (otkri-
vanje promena nalik na granulom u uzorcima dobije-
nim slepom biopsijom pleure i isklju¢ivanje nastanka
pleuritisa usled nekog drugog razloga) [9]. Koris¢enje
te¢ne podloge uz inokulaciju pleuralne te¢nosti moze
dati vedi doprinos i brze rezultate u poredenju sa kon-
vencionalnim metodama [9]. Patohistoloski pregled i
mikobakterijska kultura dobijena biopsijom iz pleural-
nog tkiva predstavljaju zlatni standard u dijagnostici.
Slepa iglena biopsija pleure smatra se najsenzitivnijim
testom za tuberkulozni pleuritis [10]. Diakon i saradni-
ci sproveli su komparativnu studiju i dobili zanimljive
rezultate: senzitivnost patohistoloskog nalaza, kultura,
i kombinacije patohistoloskog nalaza i kultura bila je,
redom, 66%, 48%, i 79% kada je u pitanju slepa biop-
sija iglom, a 100%, 76%, i 100%, redom, kada je re¢ o
torakoskopiji. Torakoskopija omogucava bolji pregled
cele pleure, kaoi ciljanu biopsiju, adheziolizu, i drenazu
tuberkuloznog pleuritisa [10].

in para-pneumonic effusion with pneumonia [5]. C-re-
active protein, amylases or natriuretic brain peptide in
pleural effusion sample can be used to differentiate
between the effusion types [6,7]. With antibiotic ther-
apy (fluoroquinolones), effusion can be partial, or it
resolves completely as in case of bacterial para-pneu-
monic disorder delaying the right diagnosis until the
effusion reappears (Figure 1).

Lack of timely diagnosis and treatment can devel-
op severe complications in a small percent of cases,
such as empyema, bronchopleural fistulas, fibroth-
orax, or bronchial stenosis [1,8]. Effusion is almost al-
ways an exudate, with lymphocytic predominance in
about 90% of cases, but malignant effusion can have
these characteristics as well [6,7]. We need a biomarker,
which can differentiate between the malignant form
of tuberculous pleural effusion and other pleural effu-
sions.

INVASIVE AND MICROBIOLOGICAL DIAGNOSIS
OF TUBERCULOUS PLEURISY

Diagnosis of TB is challenging in patients with tuber-
culous pleurisy without a coexisting parenchymal le-
sion as they are sputum negative. In many of these
cases, sputum smear through Ziehl-Neelsen staining
can be negative. Therefore, a better approach to diag-
nosing is thoracentesis. Diagnosis of TP should meet
the following criteria: acid-fast bacilli (AFB) staining
or Lowenstein-Jensen cultures, pleural biopsy cul-
ture, and histology (granuloma-like changes in pleu-
ral biopsy samples and the exclusion of pleurisy due
to other causes) [9]. The use of liquid culture media
with inoculation of the pleural fluid can provide high-
er yields and faster results in comparison with con-
ventional methods [9]. Histological analysis and my-
cobacterial culture from the pleural tissue obtained
by biopsy have been the gold standard in diagnos-
tics. Blind closed pleural biopsy is the most sensitive
diagnostic test for tuberculous pleurisy [10]. Diacon
et al. conducted a direct comparative study and ob-
tained interesting results: the sensitivity of histology,
culture and the combination of histology and culture
was 66%, 48%, and 79%, respectively, for closed-nee-
dle biopsy and 100%, 76%, and 100%, respectively,
for thoracoscopy. It helps visualize the entire pleural
surface and allows target biopsy, adhesionolysis, and
drainage of TP [10].

All these analyses have limitations. The yield of M.
tuberculosis is shown to be very low in tuberculous
pleural effusions [11]. AFB staining and cultures from
most patients are positive in only 10% of cases [12].
Culture results take about 6-8 weeks which delays the
diagnosis and the right treatment. The problem is that
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Sve navedene analize imaju ograni¢enja. Pokazalo
se da je koli¢ina M. tuberculosis veoma niska u tuber-
kuloznom pleuritisu [11]. Direktna mikroskopija AARB
i kulture su uglavnom pozitivni u svega 10% slucajeva
[12]. Rezultati kultivacija dostupni su tek nakon 6-8 ne-
delja 5to odlaze postavljanje dijagnoze i zapocinjanje
adekvatnog lecenja. Problem je u tome 5to je manje
od Cetvrtine svih rezultata pozitivno, pa je zbog toga
te¢na podloga bolje reSenje [13]. Ogranicenje tora-
kocenteze je mali uzorak za dijagnostikovanje, pa se
takav uzorak ni ne moze smatrati tipi¢nim predstavni-
kom cele koli¢ine pleuralne te¢nosti i njenih osobina.
Biopsija pleure predstavlja invazivan pristup i rezultat
je uglavnom negativan jer je u pitanju slepa iglena bi-
opsija [14]. Postoji jo3 invazivniji pristup - pleurosko-
pija koja se izvodi u totalnoj anesteziji ili VATS (video
asistirana toraskopska hirurgija) koji ima dosta kontra-
indikacija (komorbiditeti, godine starosti) i mogucih
komplikacija. Senzitivnost i specifi¢cnost su mnogo bo-
lji, preko 90% i 100% [13]. Negativan razmaz sputuma
na acido-alkoholo rezistentni bacil, odsustvo granulo-
ma u patohistoloskom nalazu biopsije i nemoguénost
kultivisanja Mycobacterium tuberculosis ne iskljucuju
nuzno dijagnozu.

Zbog svega navedenog, tesko je postaviti dijagnozu
tuberkuloznog pleuritisa i potrebno je dosta vremena
da bi se doslo do dijagnoze i zapocelo lecenje. Cilj ovog
rada je razjasnjenje dijagnoze tuberkuloznog pleuritisa
upotrebom visokoosetljivog i specificnog biomarkera,
$to zapravo predstavlja neinvazivan pristup koji daje
odli¢ne rezultate.

ADENOZIN DEAMINAZA KAO BIOMARKER
TUBERKULOZNOG PLEURITISA

Biohemijski marker za dijagnostikovanje tuberku-
loznog pleuritisa je adenozin deminaza (ADA). Agarval
i saradnici azurirali su vrednosti za osetljivost (0.92) i
specificnost (0.90) ADA zakljucivsi da je re¢ o zlathom
standardu biomarkera za otkrivanje pleuralne TBC
medu odraslima, $to potvrduje i vise od 170 publikacija
[15]. Sistemski pregled i meta-analiza pokazali su da je
ovaj biomarker pogodan za otkrivanje tuberkuloznog
pleuritisa kod pedijatrijske populacije [16]. Nivo ADA u
pleuralnom izlivu moze biti nizi kod starijih pacijena-
ta, kriti¢no obolelih, ili onih koji imaju multiorgansko
ostecenje [15].

ADA je enzim koji se sintetiSe u vise celija: mono-
nuklearnim celijama, limfocitima, neutrofilima. Po-
stoje dva razlicita tipa ADA biomarkera: ADA1 koji je
ubikvitaran i nalazi se u mnogim ¢elijama, i ADA2 koji
sintetidu monociti/makrofagi i koji je odgovoran za tu-
berkulozni pleuritis [5]. Mikobakterijski antigeni u pleu-
ralnoj te¢nosti stimulidu Th1-limfocite. ADA je enzim T

less than a quarter of all results are positive, so fluid
culture is a better solution [13]. Limitation of thora-
centesis is a small sample for diagnosis, so the sample
cannot represent the entire amount of pleural fluid
and its characteristics. Pleural biopsy approach is inva-
sive and usually negative because it is a blind closed
biopsy [14]. A more invasive approach is pleuroscopy
in total sedation or VATS (video assisted thoracoscopic
surgery), which has many contraindications (such as
comorbidities or age) and complications. Sensitivity
and specificity are much better, over 90% and 100%
[13]. A negative smear for acid-fast bacilli, a lack of
granulomas in histopathology, and a failure to culture
Mycobacterium tuberculosis do not exclude the diag-
nosis itself.

Because of all the above mentioned, it is difficult
to diagnose TP, and it takes a lot of time to establish
the right diagnosis and start the treatment. The aim of
this paper is to clarify the diagnosis of TP using a highly
sensitive and specific biomarker, which is practically a
non-invasive approach with excellent results.

ADENOSINE DEAMINASE AS A BIOMARKER OF
TUBERCULOUS PLEURISY

The biochemical marker for diagnosing TP is adenos-
ine deaminase (ADA). Aggarwal et al. updated the sen-
sitivity (0.92) and specificity (0.90) of ADA concluding
it was a gold standard within biomarkers for detecting
pleural TB among adults, which has been supported by
more than 170 publications [15]. A systematic review
and meta-analysis showed that this biomarker was
convenient for detecting TP in pediatric population
[16]. The level of ADA in the pleural effusion can be
lower in elderly patients, the critically ill or those with
multi-organ dysfunction [15].

ADA is an enzyme synthesized by many cells:
mononuclear cells, lymphocytes, neutrophils. There
are two different types of ADA biomarker: ADA1 that
is ubiquitous and can be found in many cells, and
ADA2 that is produced by monocytes/macrophages
and is responsible for tuberculous pleuritis [5]. Myco-
bacterial antigens in pleural fluid stimulate Th1 lym-
phocytes. ADA isaT lymphocyte enzyme that catalyz-
es adenosine into inosine and due to this the amount
of this enzyme is increased in a lymphocyte-rich ex-
udate [14,16]. According to numerous studies, the
most accepted cutoff value for pleural ADA is 40 U/L
[9]. About 30% of para-pneumonic effusions and 70%
of empyema cases have ADA levels above 40 U/L. We
can distinguish between these two effusions with
neutrophil or lymphocyte predominant cytology.
High ADA levels have also been reported in patients
with lymphomas, but this effusion has extremely high
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limfocita koji konvertuje adenozin u inozin i zbog toga
je koli¢ina ovog enzima veca u eksudatu bogatom lim-
focitima [14,16]. Prema brojnim studijama, najprihvat-
ljivija grani¢na vrednost pleuralnog ADA je 40 U/L [9].
Oko 30% parapneumonicnih izliva i 70% slucajeva em-
pijema daju vrednosti ADA iznad 40 U/L. Mozemo da
razlikujemo ova dva tipa izliva sa neutrofilnom ili limfo-
citnom predominacijom. Visoke vrednosti ADA takode
su opisane kod pacijenata sa limfomom, ali takav izliv
daje ekstremno visoke vrednosti ADA (>250 U/L) [6].
Kod malignog mezotelioma vrednosti ADA su uglav-
nom niske [17]. Ali, limfocitna predominacija moze biti
prisutna i kod malignog mezotelioma kao i kod drugih
malignih izliva, gde drugi biomarkeri mogu posluziti za
razlikovanje ova dva tipa izliva, kao i za odredivanje pa-
tohistoloskog profila (karletinin ili keratin 5) [16].
Sudedi po podacima iz literature i meta-analiza-
ma, ADA2 kao izoenzim moze pomodi u diferencijaciji
tuberkuloznog pleuritisa od drugih vrsta pleuralnog
izliva [9,18] sa vecom senzitivhosc¢u i specificnos¢u u
dijagnostikovanju tuberkuloznog pleuritisa. U oblasti-
ma sa visokom prevalencom TBC, pleuralne vrednosti
ADA iznad 20 U/L pokazale su odli¢nu osetljivost i spe-
cificnost, dok se u oblastima sa niskom prevalencom
vrednosti izmedu 40 U/L i 70 U/L mogu povezati sa
brojnim lazno pozitivnim rezultatima. 1z tog razloga,

POZITIVNA / POSITIVE

Slika 2. Algoritam za dijagnostikovanje tuberkuloznog pleuritisa

¥

?
s e

ADA values (>250 U/L) [6]. Malignant mesotheliomas
usually have low ADA levels [17]. Malignant meso-
thelioma can have lymphocyte predomination like
other malignant effusions, but other biomarkers can
be used to distinguish between those two types of
effusion, as well as a histological biopsy profile, such
as Carletinin or Cytokeratin5 [16].

According to literature and meta-analyses, ADA2 as
isoenzymes may help distinguish TP from other types
of pleural effusion [9,18] with greater sensitivity and
specificity in the diagnosis of TP. In high TB prevalence
regions, pleural ADA values above 20 U/L showed ex-
cellent sensitivity and specificity, while in low TB prev-
alence regions, values between 40 U/L and 70 U/L may
be associated with numerous false positives results.
For that reason, some authors suggest ADA cut-off
point of 70 U/L [19]. If we use established cut off values
of the fluid ADA and if it is above 70 U/L with clinical
presentation, the diagnosis of tuberculous pleurisy is
established, and anti-tuberculous therapy can be start-
ed. If pleural fluid ADA is between 40 U/L and 70 U/L,
further diagnostic procedures such as a needle biopsy
or thoracoscopy should be performed. If the patient’s
pleural fluid ADA level is below 40 U/L, the diagnosis
of tuberculosis is unlikely (Figure 2) [9]. Due to this, the
level of pleural ADA is used as a part of various ratio or

NEGATIVNA / NEGATIVE

Figure 2. The algorithm for diagnosing tuberculous pleurisy
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neki autori predlazu da grani¢na vrednost ADA bude
70 U/L [19]. Ukoliko koristimo utvrdene vrednosti ADA
u pleuralnoj te¢nosti i ukoliko su one preko 70 U/L uz
postojanje klinicke slike, mozemo postaviti dijagnozu
tuberkuloznog pleuritisa i zapoceti sa antibakterijskom
terapijom. Ukoliko su vrednosti ADA u pleuralnoj te¢-
nosti izmedu 40 i 70 U/L, potrebno je primeniti druge
dijagnosticke procedure, kao $to su iglena biopsija ili
torakoskopija. Ako su vrednosti ADA u pleuralnoj tec-
nosti ispod 40 U/L, mala je verovatnoda da je u pita-
nju tuberkuloza (Slika 2) [9]. Zbog toga, nivo ADA u
pleuralnoj te¢nosti koristi se kao deo raznih sistema
skorovanja i odnosa. Jedan od najceSce koris¢enih od-
nosa je serumski LDH/ADA u pleuralnoj te¢nosti (can-
cer ratio), gde vrednosti iznad 20 ukazuju na maligni
pleuralni izliv. U oblastima sa visokom prevalencom
TBC i kod pacijenata kod kojih je prisutan eksudat sa
limfocitnom predominacijom uz postojanje sumnje na
tuberkulozu i vrednosti ADA >40 IU/L postoji pozitivha
prediktivna vrednost od 98%. ADA je naj¢esce koris¢en
test za dijagnostikovanje tuberkuloze u oblastima sa
umerenom prevalencom bolesti, dok se u oblastima sa
niskom prevalencijom ADA moze koristiti kao test koji
iskljuc¢uje postojanje bolesti [18,21]. Nedostatak ovog
biomarkera je u tome $to ne pruza podatke o kultivaciji
i tipu mikobakterioze i rezistenciji na lekove [21].

ADA takode ima znacajnu ulogu u odgovoru na
leCenje tokom perioda pracenja bolesti. U jednoj pros-
pektivnoj studiji iz Indije, autori su pokazali da bi se-
rumski nivo ADA mogao da bude od koristi za pracenje
anti-tuberkuloznog dejstva. Rezultati su pokazali po-
stojanje znacajne razlike izmedu vrednosti ADA pre i
nakon lecenja tuberkuloze (p < 0,001) [22].

Imajudi u vidu sve pomenute razloge, na Klinici za
pulmologiju koristimo ADA u svakodnevnoj praksi.
U pitanju je brz i jednostavan nacin za potvrdivanje
tuberkuloznog pleuritisa kada su druge dijagnostic-
ke procedure dale negativne rezultate. Vazno je da u
21. veku ne gubimo dragoceno vreme na kultivacju i
ponavljanje pleuralne torakocenteze i biopsije pleure
umesto da le¢imo pacijenta. Cilj je pronalazenje naj-
manje invazivnhog metoda i najkra¢eg moguceg vre-
mesnog perioda za postavljanje adekvatne dijagnoze
tuberkuloznog pleuritisa i zapocdinjanje lecenja [23].
Nase iskustvo pokazuje visok procenat uspesnog tera-
pijskog odgovora na primenu antituberkulozne tera-
pije nakon dijagnostikovanja tuberkuloznog pleuritisa
na osnovu rezultata ADA.

ZAKLJUCAK

ADA je visoko senzitivan i specifi¢an biomarker, dostu-
pan je i jeftin, pa bi ga trebalo koristiti kad god je mo-
guce. Rec je o brzom, efikasnom i ekonomi¢nom na-

scoring systems. One of the most commonly used ra-
tios is the serum LDH/pleural ADA (cancer ratio), where
values above 20 suggest malignant pleural effusion
[20]. In high TB prevalence regions and in patients with
the presence of lymphocyte-predominant exudate
with clinical suspicion of TB and ADA >40 IU/L there
is a positive predictive value of 98%. ADA is the most
frequently used test for diagnosing tuberculosis in ar-
eas with moderate altitude prevalence of the disease,
while in areas with low prevalence ADA can be used
as an exclusion test [18,21]. The disadvantage of this
biomarker is that it does not provide information on
cultivation and the type of mycobacteriosis and drug
resistance [21].

The role of ADA is also important in treatment re-
sponse during the follow up period. In a prospective
study from India, the authors showed that the level
of serum ADA could be useful for monitoring the an-
ti-tuberculosis effect. The results showed a significant
difference between ADA levels before and after the tu-
berculosis treatment (p < 0.001) [22].

Based on all the above-mentioned reasons, we use
ADA in our daily practice in the pulmonology depart-
ment. It is a fast and simple way to confirm TP when
other diagnostic procedures have negative results. It is
important that in the 21 century we do not waste pre-
cious time waiting for cultures and repetition of pleural
thoracentesis and pleural biopsy instead of providing
treatment. The goal is the least invasive method and
the minimal time for establishing the adequate diag-
nosis of TP and starting the treatment [23]. Our expe-
rience shows a high rate of successful response to the
application of anti-tuberculosis therapy after the diag-
nosis of TP based on ADA results.

CONCLUSION

ADA is a sensitive and specific biochemical marker; it is
available and cheap, and it should be used whenever
possible. It is a fast, efficient, and economical way for
clarifying the etiology of the pleural effusion as tuber-
culous pleurisy. Implementation of this biomarker in
the routine practice shortens the path to the adequate
TP diagnosis and the treatment of these patients. Fur-
ther research and studies must go in the direction of
diagnostics of such highly specific biomarkers for rapid
detection of various diseases.

Conflict of interest: None declared.

SERBIAN JOURNAL OF THE MEeDIcAL CHAMBER | Volume 4 / No. 3 | September 2023

277



Jankovic J. i sar.

ZNACAJ ADENOZIN DEAMINAZE U DIJAGNOSTIKOVANJU TUBERKULOZNOG PLEURITISA

SIGNIFICANCE OF ADENOSINE DEAMINASE IN DIAGNOSING TUBERCULOUS PLEURISY

¢inu za utvrdivanje etiologije pleuralnog izliva kao tu-
berkuloznog pleuritisa. Uvrséivanje ovog biomarkera u
rutinsku praksu skrac¢uje put do adekvatne dijagnoze
tuberkuloznog pleuritisa i leCenja ovih pacijenata.
Dalja istrazivanja i studije trebalo bi da se kre¢u u prav-
cu dijagnostike ovako visokospecificnih biomarkera za
brzo otkrivanje razlicitih bolesti.

Sukob interesa: Nije prijavljen.
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