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GeneXpert Analysis Combined with EBUS-TBNA Increased 
Diagnostic Yield of TB Mediastinal Lymphadenitis

Piamlarp Sangsayunh MD1, Kittima Bangpattanasiri MD1

1 Chest Division, Central Chest Institute of Thailand, Nonthaburi, Thailand

Objective: To evaluate yield of GeneXpert combined endobronchial ultrasound with transbronchial needle aspiration [EBUS-TBNA] 
for detect mediastinal TB lymphadenitis in suspected TB patients.

Materials and Methods: Suspected mediastinal TB lymphadenitis patients who visited Central Chest Institute of Thailand between 
October 2013 and September 2014 were included. EBUS-TBNA was done. They were assessed by direct smear, liquid culture, 
GeneXpert, and tissue from node. Mediastinoscopy and/or clinical resolving were followed.

Results: Thirty suspected mediastinal TB lymphadenitis patients who needed EBUS-TBNA were included. Six of them had no 
ϐinal diagnosis as they denied to be investigated, so only 24 patients were studied. Deϐinite diagnosis were 12 TB, 2 sarcoidosis, 
8 carcinoma, 1 Hodgkin lymphoma, 1 substernal goiter. Four of 12 TB patients showed pattern of granulomatous inϐlammation/
caseous granuloma in EBUS-TBNA, two of four granulomatous inϐlammation/caseous granuloma samples were positive in GeneXpert. 
GeneXpert was positive in four patients of 12 TB patients (33%). GeneXpert combined with EBUS-TBNA was positive in ϐive of 12 
TB patients. No sample was positive on direct smear or liquid cultures.

Conclusion: GeneXpert combined with EBUS-TBNA has more beneϐits than node direct smear and standard culture.
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Tuberculosis [TB] is a main problem in Thailand. 
Some patients who had TB lymphadenitis may 
be progressed to TB lung. Most common of TB 
lymphadenitis is cervical, inguinal, mediastinal, and 
axilla. Defi nite diagnosis of TB lymph node [LN] 
is LN biopsy. Sometimes, it is diffi  cult to diagnosis 
because the LN position is diffi  cult to access such as 
mediastinal lymphadenitis.

Endobronchial ultrasound with transbronchial 
needle aspiration [EBUS-TBNA] is a new technology 
to work up mediastinal lymphadenopathy. It is the best 
way to diagnose malignancy. Result of EBUS-TBNA 
for mediastinal TB lymphadenitis is controversial.

Materials and Methods
Patients

The present study was conducted between October 
2013 and September 2014 at the Bronchoscopy unit 
of Central Chest Institute of Thailand. Patients with 
suspected mediastinal TB lymphadenitis were enrolled. 

Suspected mediastinal TB lymphadenitis was defi ned 
by mediastinal lymphadenopathy more than 1 cm by 
CT contrast media with no cervical lymphadenopathy, 
no positive sputum direct smear, and no pattern of 
suspected lung cancer such as mass. Thirty patients 
were included for the present study. The Ethical 
Committee of the Central Chest Institute of Thailand 
approved the protocol. Informed consents were 
obtained from all patients enrolled in the present study.

GeneXpert(1-4)

Aspiration specimens were inoculated to MB/
BacT liquid medium (bioMérieux, Marcy l’Etoile, 
France) for growth detection. The remaining specimens 
were processed by GeneXpert to detect the  rpoB 
gene. Bidirectional sequencing was performed on 
the 81-bp rpoB core region of culture isolates in all 
rifampin-resistant and discordant strains with forward 
(CGT GGA GGC GAT CAC ACC GCA GAC) and 
reverse (AGC TCC AGC CCG GCA CGC TCA 
CGT) primers with the use of the BigDye Terminator 
Cycle Sequencing kit, according to the manufacturer’s 
recommendations, in a 3130xl Genetic Analyzer 
(Applied Biosystems).



1468 J Med Assoc Thai | Vol.101 | No.11 | 2018

EBUS-TBNA(5-7)

EBUS-TBNA was performed with a flexible 
ultrasonic puncture bronchoscope with a linear 
scanning transducer (CP-EBUS, XBF-UC260F-
OL8; Olympus; Tokyo, Japan)(4). Local anesthesia 
(lidocaine nebulizer) was applied. The procedure was 
performed under light sedation with pethidine. After 
full inspection of the mediastinal LNs accessible 
by EBUS-TBNA, target nodal station was aspirated 
three times with a dedicated 22-gauge needle (NA-
201SX-4022; Olympus).

The aspirate was expelled onto glass slides, 
smeared, and immediately fi xed with 95% alcohol for 
cytology and not fi xed with 95% alcohol for direct 
smear of TB. Tissue cores obtained by EBUS-TBNA 
were put into a solution of 10% neutral-buffered 
formalin. The remaining aspiration specimens were 
collected for real time-polymerase chain reaction 
[PCR] (GeneXpert) and liquid culture of TB.

Defi nite diagnosis of TB lymphadenopathy defi ned 
by lymphadenopathy was the positive direct smear or 
positive liquid culture of TB or caseous granuloma 
and/or clinical/CXR improvement (decreased size of 
LN) after antituberculosis treatment.

Statistical analysis
Descriptive analysis and diagnostic test such as 

sensitivity, specifi city, and accuracy were calculated.

Results
Of the 30 suspected mediastinal TB lymphadeno-

pathy, 24 patients were included in the present study. 
All were performed under EBUS-TBNA. Defi nite 
diagnoses are  shown in Table 1. No fi nal diagnosis was 
found in six patients because of denied further work 
up. Details of 12 defi nite diagnosis of TB is shown in 
Table 2. Mediastinoscopy was done in seven patients. 
Results of mediastinoscopy is shown in Table 3.

The results show 12 defi nite diagnosis of TB. 
GeneXpert was positive in four of 12 TB lymphadenitis 
patients. After antituberculous treatment, the four 

positive GeneXpert patients were decreased in 
size of LN. All TB lymphadenitis patients were 
negative direct smear and liquid culture of TB. 
Two of four positive GeneXpert samples showed 
granulomatous inflammation/caseous granuloma. 
The others showed non-diagnostic. Tissue specimens 
showed three granulomatous infl ammation and one 
caseous granuloma. Two of the three granulomatous 
infl ammation patients were diagnosed TB and another 
one was diagnosed sarcoidosis by mediastinoscopy 
and no response to antituberculosus drugs. One 
of two TB induced granulomatous inflammation 
cases was positive GeneXpert and another one was 
diagnosed by clinical response. One patient who had 
caseous granuloma was negative in all GeneXpet, 
liquid culture, and direct smear. After antituberculous 
treatment, all TB lymphadenitis decreased nodes 
size. Sensitivity, specifi city, positive predictive value, 
negative predictive value, and accuracy of EBUS-
TBNA specimen was 25%, 94%, 75%, 65%, and 66%, 
respectively. Sensitivity, specifi city, positive predictive 
value, negative predictive value, and accuracy of 
combination in EBUS-TBNA and GeneXpert was 41%, 
94%, 83%, 70%, and 73%, respectively.

Discussion
TB Lymphadenitis is difficult to diagnose, 

especially mediastinal lymphadenopathy. EBUS TBNA 
has benefi t in diagnosing malignancy. EBUS-TBNA 
for TB Lymphadenitis is controversial because there 
is no better investigation tool.

WHO recommend GeneXpert MTB/RIF System 
to help diagnose extrapulmonary TB. A previous 
study(4) showed sensitivity 70.6% and specifi city 
100% in TB lymphadenitis using GeneXpert in all 
case. A previous multicenter study in Australia(8) found 
sensitivity of EBUS-TBNA for microbiologically 
confirmed mediastinal TB lymphadenitis to be at 
62% (24/39) and specifi city at 100%. Another study(9) 
showed sensitivity, specifi city, positive predictive 
value, and negative predictive value of TB-PCR for 
TB lymphadenopathy by EBUS-TBNA at 56%, 100%, 
100%, and 81%.

The present study had a small sample size for 
calculating sensitivity and specificity. The result 
showed that GenXpert increased positive predictive 
value and accuracy at 75% (three out of four 
granulomatous infl ammation and caseous granuloma) 
and 65% by EBUS-TBNA to 83% (fi ve out of six 
granulomatous inflammation/caseous granuloma 
combined with positive GeneXpert) and 73%. 

Table 1. Deϐinite diagnosis of lymphadenopathy

Deϐinite diagnosis Number of patients

Tuberculosis 12

Sarcoidosis   2

Carcinoma   8

Hodgkin lymphoma   1

Substenal goiter   1

No deϐinite diagnosis   6
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Table 2. Description data in TB lymphadenitis

Case No. Age/sex Position, 
size of node

EBUS cytology EBUS pathology Node AFB Node culture GeneXpert Response 

3 26/F 4R, 1.8 Non-diagnostic  Negative Negative MTB Anti TB drug: response
5 69/M 4R, 1.6 Negative Poorly formed 

granuloma
Negative No growth MTB Anti TB: response (HIV 

positive)
6 53/F 4R, 1.7 Negative Negative Negative No growth No detection After follow-up, positive 

cervical lymphadenopathy: 
granulomatous 
lymphadenopathy
Response of anti TB 
treatment

12 64/M 4R, 1.2 Negative Negative Negative No growth MTB RML pneumonia
TBB: non-caseous 
granulomatous 
inϐlammation
Response to anti TB drug

16 32/F 4L, 1.5 Non-diagnostic Necrotic tissue Negative No growth No detect Lobectomy: necrotizing 
granuloma
No relapse

18 32/F 7, 2.2 Non-diagnostic Non-diagnostic Negative No growth No detection Mediastinoscopy: 
granulomatous 
lymphadenitis
Response to anti TB drug

19 7, 1.5 Caseous 
granuloma

Negative No growth MTB Response to anti TB

20 62/M 7, 1.2 Negative Negative Negative No growth No detection TBB: LUL lesion: non-
caseous granuloma
Response to anti TB

21 36/M 4L, 1.5 Negative Granulomatous 
inϐlammation

Negative No growth No detection TBB: RLL lesion: 
necrotizing granulomatous 
granulation
Response to anti TB

22 81/M 7, 1.2 Negative Negative Negative No growth No detection
27 56/M 10R, 1.0 Non-diagnostic Non-diagnostic Negative No growth No detection Response to treatment
30 53/F 4R, 1.2 Non-diagnostic Non-diagnostic Negative No growth No detection Mediastinoscopy: non-

caseous granulomatous 
lymphadenitis

EBUS = endobronchial ultrasound; AFB = acid fast bacilli; M = male; F = female; MTB = Mycobacterium tuberculosis; TB = tuberculosis; TBB = 
transbronchial biopsy; RML = right middle lobe; LUL = left upper lung

Table 3. Results of mediastinoscopy

Case No. Age/sex Position, 
size of node

EBUS cytology EBUS pathology Node AFB Node culture GeneXpert Mediastinoscopy

4 33/F 4R, 1.6 Granulomatous 
inϐlammation

Non-diagnostic Negative Negative No detect Non-caseous granuloma
Anti TB: no response
Dx sarcoidosis
Response to steroid

13 34/M 4R, 1.2 Negative Negative Negative Negative No detect Reactive node
14 23/F 4R, 1.0 Negative Negative Negative Negative No detect Lymphoma
18 32/F 7, 2.2 Non-diagnostic Non-diagnostic Negative No growth No detect Mediastinoscopy: 

granulomatous lymphadenitis
Response to anti TB drug

25 30/F 10R, 1.4 Non-diagnostic Non-diagnostic Negative No growth No detect Atypical cell, suspicious of 
malignancy

29 51/F 4R, 1.4 Non-diagnostic Non-diagnostic Negative No growth No detect Non-caseous granulomatous 
lymphadenitis
No response to anti TB Dx 
sarcoidosis

30 53/F 4R, 1.2 Non-diagnostic Non-diagnostic Negative No growth No detect Mediastinoscopy: non-caseous 
granulomatous lymhadenitis
Response to anti TB drug

EBUS = endobronchial ultrasound; AFB = acid fast bacilli; M = male; F = female; TB = tuberculosis
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Diagnosis of Sarcoidosis was done by mediastinoscopy 
or after ruling out TB due to its high prevalence in 
Thailand. A previous study(10) had a better yield of 
EBUS-TBNA in stage 4 than at other stage.

Standard diagnosis  of  TB medias t inal 
lymphadenitis is done using caseous granuloma by 
tissue pathology. EBUS-TBNA and GeneXpert are not 
adequate to replace standard diagnosis.

The present study found that combination of 
EBUS-TBNA and GeneXpert was better than EBUS-
TBNA alone.

What is already known on this topic?
Benefit of combination in EBUS-TBNA and 

GeneXpert in TB mediastinal lymphadenopathy.

What this study adds?
Combination in EBUS-TBNA and GeneXpert was 

better than EBUS-TBNA alone.

Potential con licts of interest
The authors declare no confl ict of interest.

References
1. Boehme CC, Nabeta P, Hillemann D, Nicol MP, 

Shenai S, Krapp F, et al. Rapid molecular detection 
of tuberculosis and rifampin resistance. N Engl J 
Med 2010;363:1005-15.

2. World Health Organization. Molecular line probe 
assays for rapid screening of patients at risk 
of multidrug-resistant tuberculosis (MDR-TB) 
[Internet]. 2008 [cited 2015 May 17]. Available 
from: http://www.who.int/tb/laboratory/lpa_
policy.pdf.

3. McNerney R, Cunningham J, Hepple P, Zumla 

A. New tuberculosis diagnostics and rollout. Int 
J Infect Dis 2015;32:81-6.

4. Moure R, Martin R, Alcaide F. Eff ectiveness of 
an integrated real-time PCR method for detection 
of the Mycobacterium tuberculosis complex in 
smear-negative extrapulmonary samples in an area 
of low tuberculosis prevalence. J Clin Microbiol 
2012;50:513-5.

5. Herth FJ, Ernst A, Eberhardt R, Vilmann P, 
Dienemann H, Krasnik M. Endobronchial 
ultrasound-guided transbronchial needle  
aspiration of lymph nodes in the radiologically 
normal mediastinum. Eur Respir J 2006;28:      
910-4.

6. Herth FJ, Eberhardt R, Vilmann P, Krasnik M, 
Ernst A. Real-time endobronchial ultrasound 
guided transbronchial needle aspiration for 
sampling mediastinal lymph nodes. Thorax 
2006;61:795-8.

7. Anantham D, Koh MS, Ernst A. Endobronchial 
ultrasound. Respir Med 2009;103:1406-14.

8. Geake J, Hammerschlag G, Nguyen P, Wallbridge 
P, Jenkin GA, Korman TM, et al. Utility of EBUS-
TBNA for diagnosis of mediastinal tuberculous 
lymphadenitis: a multicentre Australian experience. 
J Thorac Dis 2015;7:439-48.

9. Eom JS, Mok JH, Lee MK, Lee K, Kim MJ, Jang 
SM, et al. Efficacy of TB-PCR using EBUS-
TBNA samples in patients with intrathoracic 
granulomatous lymphadenopathy. BMC Pulm 
Med 2015;15:166.

10. Garwood S, Judson MA, Silvestri G, Hoda R, 
Fraig M, Doelken P. Endobronchial ultrasound 
for the diagnosis of pulmonary sarcoidosis. Chest 
2007;132:1298-304.


