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Abstract

Background and aim: Tuberculous pleural effusion is a common disease
entity with a spectrum of presentations from a largely benign effusion, The
World Health Organization (WHO) recognized 6.3 million new tuberculosis
(TB) cases in 2017, 16% corresponding to extrapulmonary forms; pleural
tuberculosis is the most common extrapulmonary form in adults. Diagnostic
thoracentesis with thorough pleural fluid analysis including biomarkers such
as adenosine deaminase (ADA) and gamma interferon achieves high
accuracy in the correct clinical context. Definitive diagnosis may require
invasive procedures to demonstrate histological evidence of caseating
granulomas or microbiological evidence of the organism on smear or culture.
Case: We report the case of a 30- year old male patient admitted to the
outpatient setting of the hospital with fever, nonproductive cough and
pleuritic pain. He had these symptoms for four weeks. His chest x-ray
revealed massive pleural effusion on the left hemithorax. The patient comes
from an area with a high incidence of tuberculosis, so our diagnostic strategy
was combined with a lymphocyte / neutrophil ratio of exudative pleural fluid
greater than 0.75 plus closed needle biopsy tissue. Empirical anti-TB
treatment was initiated due to the most likely diagnosis of TB.

Conclusion: In this patient who was negative for ADA, the diagnosis was
obtained by pleural biopsy. TB should be considered in cases that may be
false negative ADA, and pleural biopsy should be performed primarily for
pathological diagnosis in all pleural effusions where clinical suspicion for
TB persists. In cases where diagnostic delays may occur, empirical treatment

should be started in the presence of strong diagnostic suspicion.
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Introduction

Tuberculous (TB) pleural effusion is a common disease entity with a spectrum of presentations from a largely
benign effusion, which resolves completely, to a complicated effusion with loculations, pleural thickening and
even frank empyema, all of which may have a lasting effect on lung function. The pathogenesis is a combination
of true pleural infection and an effusive hypersensitivity reaction, compartmentalized within the pleural space
(1).

TB pleural effusion is one of the most common sites of extrapulmonary TB, although the incidence varies
between regions. The incidence of pleural involvement in TB non endemic areas is 3—5% (2, 3). In TB endemic
areas, however, the incidence approaches 30%, in part due to the high proportion of human immunodeficiency
virus (HIV)-positive individuals, in whom TB is the most common cause of lymphocytic effusions (5).
Tuberculosis pleural effusion (TPE) predominates in men, with an overall male-to-female ratio of 2:1 (2). In an
epidemiological analysis from the United States, TPE occurs significantly more often than pulmonary
tuberculosis among persons >65 years old, and the mean age of patients with TPE is 49 years: about 50% were
younger than 45 years and 30% were over 65 years of age (3). In contrast, TPE affects mainly younger
individuals (mean age =34 years) in higher tuberculosis burden areas, where primary infection accounts for a
large percentage of patients with TPE (4). TB effusions typically present as acute to subacute illnesses,
characterized by unilateral pleuritic chest pain (~75%), cough (~70%), fever (~85%), night sweats (~50%),
dyspnea (~50%) and weight loss (25-85%). A small proportion of patients have only mild symptoms (3,6,7).
TPE is usually unilateral and can be of any size. In one series of 333 patients, pleural fluid occurred only on the
left side in 127 (38.1%), only on the right in 161 (48.4%), and both sides were affected in 45 (13.5%). In either
unilateral or bilateral effusion, the percentages of small, moderate, and large size of pleural effusions were
20.4%, 19.2%, and 60.4%, respectively. Approximately 20% of patients with TPE have coexisting parenchymal
disease on chest radiograph. However, computed tomography scanning offers a more sensitive method and can
demonstrate parenchymal disease in 40—85% of cases (8,9,10). Pleural TB remains difficult to diagnose. The
gold standard for diagnosis of a TB pleural effusion is isolation of Mycobacterium tuberculosis in pleural fluid
or pleural tissue by culture, microscopy or a pleural biopsy that demonstrates caseating granulomas. However, a
rational diagnostic approach. Begins with comprehensive pleural fluid analysis and, where appropriate,
analysis of sputum. In high TB prevalence areas, a presumptive diagnosis may be made on the basis of a
lymphocyte-predominant exudate with a high ADA (1), almost all patients with pleural TB have a pleural fluid
ADA level above 40 U/L, which is the most widely accepted cutoff value for the diagnosis of pleural TB (14).
The higher the level, the greater the chance of the patient having pleural TB while the lower the level the lesser
the chance of the patient having plural TB (15).

CASE PRESENTATION:

A 30-years old man Asian background, was presented with a 4-week history of nonproductive cough and
pleuritic chest pain, the patient had no symptoms otherwise, there was no history of fever, night sweat, fatigue,
hemoptysis, and weight loss. He did not have any systemic condition or immunodeficiency diseases, The patient
took antibiotics and nonsteroid antiinflammatory drugs (NSAID) for about two weeks without any significant

improvement. Vital signs (heart rate — 82 beats/min, respiratory rate — 16 breaths/ min, blood pressure — 120/80
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mmHg, body temperature — 36.6 Celsius ) were within the normal range. An examination of the patient showed in
auscultation of the respiratory system revealed left side respiratory sounds decreased, no rales or rhonchi. On
percussion there was dullness in the lower region of the left hemithorax. A laboratory examination comprising
routine blood and biochemical tests was normal except C-reactive protein level (CRP 131 mg/dl). A chest x-ray
showed homogenous opacification in the left hemithorax (Figure 1). The chest was examined by ultrasound and left
pleural effusion obtained by thoracentesis, effusion was determined. The fluid was an exudate with predominantly
lymphocytes with negative cytology, culture and titer of adenosine deaminase was 10 IU/L. Pleural fluid glucose
level was 80 mg/dL, lactate dehydrogenase (LDH) 420 U/dL, total protein 50.9 g/dL, pH was 7.35. The White
blood cell count (WBC) differential of pleural fluid showed 93% lymphocytes, and 1.5% neutrophils. Serum LDH
was 401 U/ dL, and total protein was 68 g/dL. In order to make a definitive diagnosis for the investigation of pleural
effusions, a closed pleural biopsies with Abram's needle had been performed. Purified protein derivative test was
measured as 16 mm. While waiting the biopsy results empirical antituberculosis treatment was initiated under
suspicion of tuberculosis pleurisy. Treatment with anti-tuberculosis drugs was initiated. The patient was prescribed
isoniazid 5 mg/kg, rifampin 10 mg/kg, pyrazinamide 25 mg/kg, and ethambutol 15 mg/kg daily for 2 months. The
second phase of the treatment was planned to consist of isoniazid and rifampin daily for 4 months. After 2 weeks,
histopathological examination of pleural biopsy showed necrotizing granulomatous inflammation with benign

cytology (Figure 2, 3).
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Figure 1. Pleural effusion in left Figure 2. Necrotizing Figure 3. Multinuclear
hemithorax (Damoiseau line ) granulomatosis inflammation giant cells in granuloma structure
(hematoxylin eosin x200) (hematoxylin eosin x200)
Discussion

The diagnosis of pleural tuberculosis was regarded as established when examination of pleural fluid revealed the
presence of acid fast bacilli (AFB) by microscopy or M. tuberculosis by culture or when pleural biopsy specimens
yielded a positive culture or granulomatous inflammation with caseous necrosis on histology (11). Pleural
tuberculosis (TB) remains difficult to diagnose. In about two- thirds of the cases the diagnosis is reliant upon
clinical suspicion along with consistent fluid biochemistries (i.e., lymphocytic predominant exudates) and
exclusion of other potential causes for the effusion. Microbiological methods for a confirmatory diagnosis of
pleural TB, which include acid-fast smears (Ziehl-Neelsen), cultures on solid media (Lowenstein-Jensen) and
polymerase chain reaction tests from either pleural fluid or sputum samples, remain suboptimal since they are
positive in only a minority of patients (11). The diagnostic evaluation of patients with tuberculous pleurisy includes

a tuberculin skin test. In populations with a high prevalence of tuberculous infection, a positive skin test in a patient
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with a pleural exudate strongly suggests the diagnosis of tuberculosis like our patient's case, whereas the diagnostic
value of a positive tuberculin skin test in countries with a low prevalence of tuberculous pleurisy is lower. On the
other hand, a negative tuberculin skin test does not rule out the diagnosis of tuberculous pleurisy. Negativity of the
skin test has been reported in up to 30% of immunocompetent (12). Due to the financial conditions of the patient and
his lack of health insurance, we could not conduct advanced research such as rheumatological tests and others, but
during the taking of the medical history, it was found that the patient was not suffering from any diseases as far as he
knew and did not have symptoms directed to rheumatic diseases, and despite his use of NSAIDs medications for a
period of two weeks, he did not feel a decline in his symptoms. A number of pleural fluid biomarkers such as
adenosine deaminase (ADA), interferonY’, interferon-Y-induced protein of 10 KDa (IP-10) and interleukin-27 (IL-
27), have shown promise for the rapid diagnosis of TB, but only ADA combines the accuracy and simplicity
required to be considered a mainstay investigative tool for clinical decisions, particularly in areas with medium to
high TB prevalence (11).

Since first reported in 1978 (16), the measurement of pleural fluid ADA has consistently demonstrated a
high accuracy for diagnosing pleural TB (12). Five meta analyses have shown that pleural fluid ADA has a
sensitivity of approximately 92%, a specificity of 90% (17-18). Even though the most widely accepted threshold
ADA value is 35-40 U/L, some studies have reported that pleural fluid ADA decreases with age, therefore
suggesting that lower cutoffs should probably be considered in older patients to reduce the number of false-negative
results (19). Other than TB pleuritis, the main diseases associated with a high pleural fluid ADA level are
complicated parapneumonic effusions, empyema and lymphomas (12). In geographical areas with moderate to
high incidence of the disease, ADA has virtually substituted closed pleural biopsies for diagnostic purposes. In
regions with low disease burden ADA is still of value in that a low level almost entirely rules out TB (i.e., the chance
of an effusion with pleural fluid ADA under 35 U/L being of TB etiology is negligible) (12,13). Despite strong
supporting evidence, nearly four decades later there is still some reluctance to accept ADA for expedited clinical
decision making (12,13). In our case ADA is low 10 U\L, almost all patients with pleural TB have a pleural fluid
ADA level above 40 U/L, which is the most widely accepted cutoff value for the diagnosis of pleural TB (14). An
ADA level less than 40 U/L virtually rules out pleural TB and no further invasive diagnostic procedures should be
necessary for diagnosing pleural TB (14). Nevertheless, if the patient has a typical clinical presentation of
tuberculosis (i.e., febrile young patient from an endemic area of tuberculosis with a negative pleural fluid
cytological investigation), especially with lymphocytic predominant pleural fluid, the possibility of pleural TB can
be further evaluated with invasive diagnostic methods such as needle biopsy of the pleura, or medical thoracoscopy,
or open pleural biopsy (14,15). However, interpretation of the result must take into account the patient profile and
local TB prevalence. In high TB prevalence regions, in a patient with a high clinical suspicion of tuberculous
effusion, an ADA value of >40 IU/L in a lymphocyte predominant exudate carries a positive predictive value (PPV)
0f98% (20-21).

This is in contrast to its interpretation in low TB prevalence regions, where a pleural fluid ADA value of <30
IU/L has a negative predictive value (NPV) of 98.9% (22). Use of the ADA-2 isoenzyme assay increases the test's
specificity for TB, which may be useful where there is the potential for a false positive result such as in bacterial
pleural infection, chronic rheumatoid effusions, mesothelioma, lung cancer and hematological malignancies (24-

25). One-third of parapneumonic effusions and two thirds of empyema have ADA levels exceeding 40 TU/L.8
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These conditions are usually distinguishable from TB effusions by the neutrophil predominance in the pleural fluid,
highlighting the fact that the ADA should not be interpreted in isolation. Tuberculous effusions are unlikely to
elevate the ADA over 250 IU/L, and in this instance a bacterial empyema or lymphoid malignancy should be
considered (26). Currently, pleural fluid ADA is routinely employed in the diagnostic workup of pleural effusions in
high tuberculosis burden countries. However, the negative predictive value remains high even though the positive
predictive value of pleural ADA declines in the developed countries. Therefore, when interpreting ADA levels, the
clinician must additionally be aware of situations which may increase the likelihood of both the false-negative and
false-positive ADA results (16). Previously, Lee et al. reported that pleural ADA could be lower than 40 ITU/L in TPE
patients who are in old ages or who are current smokers, which raises the number of false negative cases that can
impair the sensitivity of ADA (29).

Histological analysis and mycobacterial culture of pleural biopsied tissue have traditionally been the gold
standard diagnostic method. A closed needle biopsy of pleura using Cope's or Abrams' needle has been the most
sensitive diagnostic test for tuberculous pleurisy. In one study of 248 patients with tuberculous pleurisy who
underwent needle biopsy of the pleura, the biopsy showed granulomas in 198 patients (80%), the AFB stain of the
biopsy was positive in 64 (25.8%) and the culture of the biopsy tissue was positive in 140 (56%) (30). The
technique used to acquire pleural tissue is often dictated by the local expertise and resource availability, and while
medical thoracoscopy has a sensitivity of up to 100% for tuberculous pleuritis, and is known to improve the yield
for both culture and Xpert, it is not always available (32-33). In resource-limited settings, an ultrasound-guided
closed pleural biopsy represents a reasonable alternative with a diagnostic yield of up to 90% (31). Necrotizing
granulomatous inflammation is considered a distinctive sign for TB infection composed of central necrotic zone
surrounded by epithelioid histiocytes with varied number of multinucleated giant cells and lymphocytes,
multinucleated giant cells may contain Langhans type giant cells but Langhans type giant cells are not specific for
TB infection.

Caseating granulomas even in the absence of acid-fast bacilli on smear or culture are considered adequate
for diagnosis of pleural tuberculosis. Noncaseating granulomas can be seen on histologic examination of the pleura
in sarcoidosis, as well as fungal infections and rheumatoid pleuritis (13). There is no data on the penetration of anti-
TB drugs into pleural fluid or on their individual effectiveness in treating pleural TB. Regimens to treat pleural TB
are per necessity adapted from the regimens for pulmonary TB; however, as the majority of pleural TB originates
from a pulmonary focus, this seems a logical approach. The recommended therapy for all forms of extra-pulmonary
TB (except meningitis, which requires a longer duration of therapy) is 6 months of standard anti-tuberculous
treatment consisting of 2 months intensive phase with rifampicin, isoniazid, pyrazinamide and ethambutol (RHZE
fixed-dose combination), followed by a 4-month continuation phase with RH only (1-4) In some situations, even
when a presumptive diagnosis of pleural TB is made, antituberculosis chemotherapy should also be initiated,
provided that the diagnosis occurs in a country with a moderate or high incidence of tuberculosis and low drug-
resistance rates. Like our patient, empirical antituberculosis therapy was started under suspicion of tuberculosis

pleuritis before biopsy results came out (3-5).
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Conclusion

A combination of pleural fluid adenosine deaminase, differential cell count and closed needle biopsy has a high

diagnostic accuracy in undiagnosed exudative pleural effusions in areas with high incidences of tuberculosis and

might substitute medical thoracoscopy at considerably lower expense in low income countries.

References

I.

2.

10.

11.

12.

13.

14.

15.

16.

17.

Shaw JA, Diacon AH, Koegelenberg CFN. Tuberculous pleural effusion. Respirology. 2019
Oct;24(10):962-971.doi: 10.1111/resp.13673. Epub2019 Aug 16. PMID: 31418985.

Antonangelo L, Faria CS, Sales RK. Tuberculous pleural effusion: diagnosis & management. Expert Rev
Respir Med. 2019 Aug;13(8):747-759. doi: 10.1080/17476348.2019.1637737. Epub 2019 Jul 3. PMID:
31246102.

Baumann MH, Nolan R, Petrini M, Lee YC, Light RW, Schneider E. Pleural tuberculosis in the United
States: incidence and drug resistance. Chest. 2007 Apr;131(4):1125-32. doi: 10.1378/chest.06-2352.
PMID: 17426219.

Porcel JM. Tuberculous pleural effusion. Lung. 2009 Sep-Oct;187(5):263-70. doi: 10.1007/s00408-009-
9165-3. Epub2009 Aug 13. PMID: 19672657.

Diacon AH, Van de Wal BW, Wyser C, Smedema JP, Bezuidenhout J, Bolliger CT, Walzl G. Diagnostic
tools in tuberculous pleurisy: a direct comparative study. Eur Respir J. 2003 Oct;22(4):589-91. doi:
10.1183/09031936.03.00017103a. PMID: 14582908.

Berger HW, Mejia E. Tuberculous pleurisy. Chest. 1973 Jan;63(1):88-92. doi: 10.1378/chest.63.1.88.
PMID: 4630686.

Light RW. Update on tuberculous pleural effusion. Respirology. 2010 Apr;15(3):451-8. doi:
10.1111/5.1440-1843.2010.01723.x. Epub 2010 Mar 21. PMID: 20345583.

Wang Z, Xu LL, Wu YB, Wang XJ, Yang Y, Zhang J, Tong ZH, Shi HZ. Diagnostic value and safety of
medical thoracoscopy in tuberculous pleural effusion. Respir Med. 2015 Sep;109(9):1188-92. doi:
10.1016/j.rmed.2015.06.008. Epub 2015 Jul 3. PMID: 26166016.

Valdés L, Alvarez D, San José E, Pencla P, Valle JM, Garcia-Pazos JM, Suarez J, Pose A. Tuberculous
pleurisy: a study of 254 patients. Arch Intern Med. 1998 Oct 12;158(18):2017-21. doi:
10.1001/archinte.158.18.2017. PMID: 9778201.

Kim HJ, Lee HJ, Kwon SY, Yoon HI, Chung HS, Lee CT, Han SK, Shim Y'S, Yim JJ. The prevalence of
pulmonary parenchymal tuberculosis in patients with tuberculous pleuritis. Chest. 2006 May;129(5):1253-
8. doi: 10.1378/chest.129.5.1253. PMID: 16685016.

Porcel JM. Advances in the diagnosis of tuberculous pleuritis. Ann Transl Med. 2016 Aug;4(15):282. doi:
10.21037/atm.2016.07.23. PMID: 27570776; PMCID: PMC4980363.

Kim HJ, Lee HJ, Kwon SY, Yoon HI, Chung HS, Lee CT, Han SK, Shim Y'S, Yim JJ. The prevalence of
pulmonary parenchymal tuberculosis in patients with tuberculous pleuritis. Chest. 2006 May;129(5):1253-
8.doi: 10.1378/chest.129.5.1253. PMID: 16685016.

Gopi A, Madhavan SM, Sharma SK, Sahn SA. Diagnosis and treatment of tuberculous pleural effusion in
2006. Chest. 2007 Mar;131(3):880-889. doi: 10.1378/chest.06-2063. PMID: 17356108.

Light RW. Pleural diseases. 6th ed. Philadelphia: Pleural Diseases 6th (sixth) Edition by Light MD,
Richard W. published by Lippincott Williams & Wilkins (2013).

Valdés L, Alvarez D, Valle JIM, Pose A, San José E. The etiology of pleural effusions in an area with
high incidence of tuberculosis. Chest. 1996 Jan;109(1):158-62. doi: 10.1378/chest.109.1.158. PMID:
8549179.

Piras MA, Gakis C, Budroni M, Andreoni G. Adenosine deaminase activity in pleural effusions: an aid
to differential diagnosis. Br Med J. 1978 Dec 23-30;2(6154):1751-2. doi: 10.1136/bmj.2.6154.1751-a.
PMID: 737480; PMCID: PMC1610017.

Goto M, Noguchi Y, Koyama H, Hira K, Shimbo T, Fukui T. Diagnostic value of adenosine deaminase
in tuberculous pleural effusion: a meta-analysis. Ann Clin Biochem. 2003 Jul;40(Pt 4):374-81. doi:
10.1258/000456303766477011. PMID: 12880538.



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

&

Rize Medical Journal

Gui X, Xiao H. Diagnosis of tuberculosis pleurisy with adenosine deaminase (ADA): a systematic
review and meta-analysis. Int J Clin Exp Med. 2014 Oct 15;7(10):3126-35. PMID: 25419343; PMCID:
PMC4238476.

Abrao FC, de Abreu IR, Miyake DH, Busico MA, Younes RN. Role of adenosine deaminase and the
influence of age on the diagnosis of pleural tuberculosis. Int J Tuberc Lung Dis. 2014 Nov;18(11):1363-
9. doi: 10.5588/ijtld.14.0257. Erratum in: Int J Tuberc Lung Dis. 2014 Dec;18(12):1526. Miyaki, D H
[corrected to Miyake, D H]. PMID: 25299872.

Lee YC, Rogers JT, Rodriguez RM, Miller KD, Light RW. Adenosine deaminase levels in
nontuberculous lymphocytic pleural effusions. Chest. 2001 Aug;120(2):356-61. doi:
10.1378/chest.120.2.356. PMID: 11502629.

Jiménez Castro D, Diaz Nuevo G, Pérez-Rodriguez E, Light RW. Diagnostic value of adenosine
deaminase in nontuberculous lymphocytic pleural effusions. Eur Respir J. 2003 Feb;21(2):220-4. doi:
10.1183/09031936.03.00051603. PMID: 12608433.

Sivakumar P, Marples L, Breen R, Ahmed L. The diagnostic utility of pleural fluid adenosine deaminase
for tuberculosis in a low prevalence area. Int J Tuberc Lung Dis. 2017 Jun 1;21(6):697-701. doi:
10.5588/1jt1d.16.0803. PMID: 28482965.

Baba K, Hoosen AA, Langeland N, Dyrhol-Riise AM. Adenosine deaminase activity is a sensitive
marker for the diagnosis of tuberculous pleuritis in patients with very low CD4 counts. PLoS One. 2008
Jul 30;3(7):¢2788. doi: 10.1371/journal.pone.0002788. PMID: 18665218; PMCID: PM(C2464737.
Valdés L, San José E, Alvarez D, Valle JM. Adenosine deaminase (ADA) isoenzyme analysis in pleural
effusions: diagnostic role, and relevance to the origin of increased ADA in tuberculous pleurisy. Eur
Respir J. 1996 Apr;9(4):747-51. doi: 10.1183/09031936.96.09040747. PMID: 8726940.

Lee SJ, Kim HS, Lee SH, Lee TW, Lee HR, Cho YJ, Jeong Y'Y, Kim HC, Lee JD, Hwang YS. Factors
influencing pleural adenosine deaminase level in patients with tuberculous pleurisy. Am J Med Sci.
2014 Nov;348(5):362-5. doi: 10.1097/MAJ.0000000000000260. PMID: 24762755.

Porcel JM. Pearls and myths in pleural fluid analysis. Respirology. 2011 Jan;16(1):44-52. doi:
10.1111/5.1440-1843.2010.01794.x. PMID: 20573057.

Wang J, Liu J, Xie X, Shen P, He J, Zeng Y. The pleural fluid lactate dehydrogenase/adenosine
deaminase ratio differentiates between tuberculous and parapneumonic pleural effusions. BMC Pulm
Med. 2017 Dec 4;17(1):168. doi: 10.1186/s12890-017-0526-z. PMID: 29202740; PMCID:
PMC5715489.

Blakiston M, Chiu W, Wong C, Morpeth S, Taylor S. Diagnostic Performance of Pleural Fluid
Adenosine Deaminase for Tuberculous Pleural Effusion in a Low-Incidence Setting. J Clin Microbiol.
2018 Jul 26;56(8):¢00258-18. doi: 10.1128/JCM.00258-18. PMID: 29793967; PMCID: PMC6062806.
Lee SJ, Kim HS, Lee SH, Lee TW, Lee HR, Cho Y], Jeong Y'Y, Kim HC, Lee JD, Hwang YS. Factors
influencing pleural adenosine deaminase level in patients with tuberculous pleurisy. Am J Med Sci.
2014 Nov;348(5):362-5. doi: 10.1097/MAJ.0000000000000260. PMID: 24762755.

Valdés L, Alvarez D, San José E, Penela P, Valle JM, Garcia-Pazos JM, Suarez J, Pose A. Tuberculous
pleurisy: a study of 254 patients. Arch Intern Med. 1998 Oct 12;158(18):2017-21. doi:
10.1001/archinte.158.18.2017. PMID: 9778201.

von Groote-Bidlingmaier F, Koegelenberg CF, Bolliger CT, Chung PK, Rautenbach C, Wasserman E,
Bernasconi M, Friedrich SO, Diacon AH. The yield of different pleural fluid volumes for
Mycobacterium tuberculosis culture. Thorax. 2013 Mar;68(3):290-1. doi: 10.1136/thoraxjnl-2012-
202338. Epub 2012 Aug 4. PMID: 22863812.

Casalini AG, Mori PA, Majori M, Anghinolfi M, Silini EM, Gnetti L, Motta F, Larini S, Montecchini S,
Pisi R, Calderaro A. Pleural tuberculosis: medical thoracoscopy greatly increases the diagnostic
accuracy. ERJ Open Res. 2018 Jan 5;4(1):00046-2017. doi: 10.1183/23120541.00046-2017. PMID:
29318136; PMCID: PMC5754561.

Christopher DJ, Dinakaran S, Gupta R, James P, [saac B, Thangakunam B. Thoracoscopic pleural
biopsy improves yield of Xpert MTB/RIF for diagnosis of pleural tuberculosis. Respirology. 2018
Jul;23(7):714-717. doi: 10.1111/resp.13275. Epub 2018 Feb 27. PMID: 29486527.



&

Rize Medical Journal

&

Rize Medical Journal

Address
Recep Tayyip Erdogan Universitesi, Tip Fakiiltesi, islampasa, 53020, Rize Tiirkiye

Faculty of Medicine, Recep Tayyip Erdogan University, Islampasa, 53020, Tiirkiye
Phone: (+90) 212 30 09, E-mail: rizetipdergi@erdogan.edu.tr
Web site: https://dergipark.org.tr/tr/pub/rizetip




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

