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A B S T R A C T   

Background: Diagnosis of extra pulmonary TB (EPTB) remains a big challenge. While data on utility of Xpert 
testing in EPTB diagnosis is enormous, there is limited data on Truenat MTB testing. 
Aim: In this study we aimed to evaluate the usefulness of Truenat in EPTB diagnosis. 
Materials and methods: The study included patients suspected and/or treated for EPTB located from Chennai 
district during the year 2021–2022. All processed EPTB samples were subjected to smear microscopy, culture and 
Truenat MTB testing. 
Results: Of the 195 samples tested, 38 (19.4%) samples were positive for EPTB by any one of the diagnostic 
methods (smear, culture, microscopy). Out of these 38, 16 (42.1 %) were positive for MTB by Truenat and 
negative by Culture, 12 (31.5%) were positive by culture but negative by Truenat and 8 (21%) were positive by 
both Truenat and/or smear and culture. The sensitivity and specificity of the test was calculated with the 
composite reference standard (Culture (exclusion of colonies as positives), clinical conditions, and smear) and 
was found to be 60% and 100% respectively. 
Conclusion: Truenat MTB test is a cost-effective rapid molecular test that can be used only for the diagnosis of 
presumptive EPTB and not on follow-up samples.   

1 Background 

Inspite of being a curable disease, the tuberculosis (TB) notified cases 
in 2022 by WHO was around 10.1 million out of which 17% were of 
extrapulmonary TB (EPTB) [1]. While there is significant progress in the 
development of diagnostics for pulmonary TB (PTB), the diagnostic 
challenges of extra pulmonary tuberculosis (EPTB) still remain to be 
addressed. EPTB refers to TB involving organs other than the lungs (e.g., 
pleura, lymph nodes, abdomen, genitourinary tract, skin, joints and 
bones, or meninges) and constitutes about 15 to 20% of all cases of TB 
[2]. Difficulty of EPTB diagnosis could be attributed to various reasons 
like its paucibacillary status, reduced sensitivity of smear testing, delay 
in obtaining culture results. Due to these difficulties, when diagnosis and 
treatment are made on basis of clinical diagnosis, it might result in 
misdiagnosis and poor treatment outcome. A precise diagnostic test with 
a rapid turnaround time (TAT) is crucial in cases of EPTB to facilitate 
earlier detection and treatment. Appropriate point of care (POC) tests if 
integrated in to the routine TB elimination programme to diagnose 

EPTB, would in turn contribute towards improving case-detection. 
Currently, under programmatic settings, the WHO recommended 

nucleic acid amplification tests (NAATS) Truenat and Xpert testing are 
being widely used for EPTB diagnosis. Various studies have demon
strated the utility of the Xpert and Xpert Ultra test in EPTB diagnosis 
[3–5]. However, there is limited data on the Truenat’s utility in diag
nosing EPTB especially from India. Studies from Chandigarh docu
mented a sensitivity of 66.6% and 70% in Truenat testing of vitreous 
fluid and ileocecal biopsy specimens respectively [6,7]. A study from 
Kerala that tested different extrapulmonary specimens demonstrated 
100% sensitivity of Truenat testing for M.tuberculosis diagnosis [8]. 
Since WHO’s endorsement of Truenat testing in 2020 [9], the test has 
been deployed in all the peripheral health centers for patient manage
ment under programme which involves EPTB diagnosis as well. How
ever difficult to process samples like biopsies, tissues and excisions are 
sent to reference labs for further processing before subjecting them to 
NAAT. In this study we have documented the results of Truenat testing 
from such samples. 
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2. Materials and methods 

Study population: Patients with suspected EPTB and patients on 
treatment for EPTB enrolled in the National Tuberculosis elimination 
programme (NTEP), in and around Chennai district for a one-year period 
(July 2021 to July 2022) were included in the study. This study was 
done as part of routine patient management where the samples that 
require processing are sent to NIRT for Truenat testing. 

Processing of the EPTB samples: A variety of extrapulmonary 
samples such as body fluids, surgically excised tissues, biopsies and 
fluids from lymph node and other parts of the body, aspirated or 
draining pus and urine were received for Truenat testing. The samples 
received are divided into two groups: - Specimens that are free from 
contaminating normal flora: spinal, pleural, pericardial, synovial, as
citic, blood, pus, bone marrow, tissues (lymph node or tissue biopsies). 
Specimens known to contain contaminating normal flora: gastric lavage, 
bronchial washings and urine. Since extra-pulmonary specimens, in 
general, are paucibacillary in nature, their processing methods require 
milder decontamination. Fluid specimens other than CSF, Bron
choalveolar lavage and pericardial fluid are centrifuged for 15 min at 
3500 rpm. Tissue biopsies are transferred into a sterile tissue grinder 
tube to which 5 mL of sterile distilled water was added and homogenized 
with sterile teflon grinding rod. Further, these specimens are inoculated 
onto multiple media, viz. Lowenstein Jensen’s medium, SK medium 
enriched with sodium pyruvate (SP), and a liquid medium Kirchner’s, 
made selective by incorporating polymyxin B, amphotericin B, carbe
nicillin, vancomycin and trimethoprim to inhibit growth of other mi
croorganisms (PACT). The processed samples were also subjected to 
Ziehl-Neelsen staining and examined for acid fast bacilli (100x 
magnification). 

Truenat testing: Truenat MTB test was performed as per manufac
turer’s instructions [10]. All the samples were treated as per Molbio 
EPTB sample pre-treatment protocol. After discarding the supernatant of 
the centrifuged specimens, 0.5 mL of the sediment was transferred to 
Lysis buffer tube. The homogenized tissue sample and pus aspirate were 
treated with liquefaction buffer for 5–10 min and then transferred to 
Lysis buffer tube. The tube was then vortexed and incubated for five 
minutes. The extraction of Deoxyribonucleic Acid (DNA) from the 
samples was done using Trueprep AUTO Universal Cartridge Based 
Sample Prep kit and device. The pre-treated sample was transferred to 
the sample chamber of the cartridge and was placed in the device. The 
entire elute was aspirated out from the elute chamber into the Elute 
Collection Tube (ECT). Truenat MTB Real Time PCR: The 6 µL of purified 
DNA from ECT was transferred to microtube containing freeze dried PCR 
reagents. It was then added to the Truenat MTB microchip containing 
lyophilized master mix and the real-time PCR was done using a pre- 
programmed profile on True lab Analyser. 

3. Results 

A total of 195 EPTB samples collected over a period of one year from 
July 2021 to July 2022 was included in the study. The gender distri
bution among the study population was found to be 113 male (57.9%) 
and 82 female (42.1%). Maximum number of enrolled patients were in 
the age group of 19–39 (43.9%) followed by 40–59 (25.4%). Out of 195 
samples received, majority of them were biopsies (n = 144 (73%)) and 
the remaining were fluid (n = 27 (13.8%)) and tissue (n = 24 (12.3%) 
samples. Of the biopsies lymph node biopsies were 46. 

Of the 195 samples tested, 38 (19.4%) samples were positive for 
EPTB by any one of the diagnostic methods done (smear, culture, mi
croscopy). Out of these 38 samples, 16 (42.1 %) were positive for MTB 
by Truenat and negative by Culture (Table 1), 12 (31.5%) were positive 
by culture but negative by Truenat (Table 2) and 8 (21%) were positive 
by both Truenat and/or smear and culture (Table 3). Only two samples 
(pus and bone marrow biopsy of a 49 and 41-year-old male respectively) 
(5.2%) out of 38 were positive by smear microscopy alone (Table 1). The 
rifampicin resistance when tested among Truenat positives (n = 24) 6 of 
them were indeterminate and resistance was not detected in others. 

In the present study, lymph node TB was the predominant type of 
EPTB (n = 20, 52.6%) among the positives. Maximum number of posi
tive cases were in the age group category 20–40 (n = 22, 57.8%) and 
41–60 (n = 8, 21%). Five patients were under the age of 18 out of which 
two aged 3 and 17 years were positive by Truenat, two aged 17 and 15 
years were positive by culture and one 18-year-old patient was positive 
by both Truenat and culture for EPTB. 

The sensitivity and specificity of the test was calculated with the 
composite reference standard (Culture (exclusion of colonies as posi
tives), clinical conditions, and smear) and was found to be 60% and 

Table 1 
EPTB samples positive by Truenat and negative by culture.  

S.no Lab.No Sample Type MTB Status FM Smear Cfu/ml Age Sex 

1 RFEP 5110 Lymphnode Biopsy Detected Neg 4.1x1002 29 Female 
2 RFEP 5156 Breast tissue Detected Neg 8.7x1002 42 Female 
3 RQ 1203 Pott’s spine cold abscess Detected Neg 1.2x1003 17 Female 
4 RFEP 5257 Lymphnode biopsy Detected Neg 3.5x1003 22 Male 
5 RFEP 5374 Pus Detected Neg 2.4x1003 29 Female 
6 RFEP 5375 Lymphnode aspirate Detected Neg 1.4x1003 29 Female 
7 RFEP 5377 Lymphnode biopsy Detected Neg 1.4x1001 29 Female 
8 RFEP 5385 Lymphnode aspirate Detected Neg 7.9x1002 25 Female 
9 RFEP 5397 Spot Spine biopsy Detected Neg 1.1x1003 3 Male 
10 RFEP 5398 Hip Joint biopsy Detected Neg 2.1x1004 58 Male 
11 RFEP 5419 Lymphnode biopsy Detected Neg 1.4x1003 24 Female 
12 RFEP 5462 Lymph node Biopsy Detected 1+ 2.0x1004 58 Male 
13 RFEP 5495 Lymphnode biopsy Detected Neg 4.1x1002 55 Female 
14 RFEP 5532 Pus Detected 1+ 9.2x1005 25 Female 
15 RFEP 5533 Lymphnode biopsy Detected Neg 9.2x1005 25 Female 
16 RFEP 5552 Lymphnode biopsy Detected Neg 4.3x1005 39 Female  

Table 2 
EPTB samples positive by culture and negative by Truenat and smear.  

S. 
no 

Lab.No Sample Type LJ 
Culture 

Age Sex 

1 RFEP 5163 Cervical lymphnode biopsy 1 colony 22 Female 
2 RFEP 5173 Elbow Septic Arthritis 

biopsy 
7 colonies 40 Female 

3 REEP5178 Lateral End of Clavicle 1 colony 15 Male 
4 RFEP 5210 Cervical Lymphnode biopsy 1 colony 22 Female 
5 RFEP 5215 Cervical Lymphnode biopsy 1+ 17 Male 
6 RFEP 5222 Endometrial biopsy 3 colonies 26 Female 
7 RFEP 5285 Lymphnode biopsy 1+ 35 Male 
8 RFEP 5346 Bone biopsy 6 colonies 53 Male 
9 RFEP 5422 Lymphnode BIOPSY 1+ 30 Male 
10 RFEP 5463 Cervical lymphnode biopsy 5 colonies 48 Female 
11 RFEP 5482 Excision biopsy 1 colony 48 Female 
12 RFEP 5497 PUS 1+ 26 Female  
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100% respectively. The positive predictive value and negative predictive 
value was found to be 100% and 90.6% respectively. When the culture 
positives with colonies were also included for sensitivity calculation, the 
value decreased to 47.6% (Table 4). 

4. Discussion 

Currently, under programmatic settings, the WHO recommended 
nucleic acid amplification tests (NAATS) Truenat and Xpert testing are 
being widely used for both pulmonary TB and EPTB diagnosis. In this 
study, we intended to assess the effectiveness of Truenat in EPTB testing 
since there is scarcity of documented data from the programmatic set
tings. The study samples consisted of both presumptive EPTB patients 
and those under treatment for EPTB (follow-up samples). Most of the 
samples were from adult population with only 16.4% of distribution 
from the age group 0–18 and 5 among them being positive for EPTB. The 
findings are similar to the reports from other parts of the developing 
world where it has been documented that EPTB affects mostly the adult 
group. Maximum number of positive cases being in the age group 
category 20–40 was similar to the finding from another study from 
South India [8]. 

While the gender distribution was explored, female had more EPTB 
disease compared to male (25 out of 38 positives). Although WHO have 
been reporting higher incidence of the disease in male worldwide [11], 
the disease incidence is found to be higher in female in India concurring 
with our study findings [8,12]. Similarly, lymph node TB being the most 
predominant form of TB is also similar to the reports from other studies 
even through GeneXpert testing where lymph node TB was most com
mon form of EPTB [3,8]. This could also be attributed to the fact that the 
lymph node samples are the most common extrapulmonary samples 
obtained for EPTB testing. 

Among 38 EPTB positives, 16 of them were positive for Truenat and 
negative for culture which could be correlated to paucibacillary status 
and the processing method. The decontamination procedure used for 
extrapulmonary specimens might be detrimental to Mycobacteria and 
the retrieval of them culture becomes difficult after NALC NaOH pro
cessing [2]. However, in Truenat even if the bacilli is dead, the DNA of 
the bacilli gets amplified. So the higher number of positives in Truenat 
can be substantiated as either the presence of bacilli in current disease or 
the remnants of bacilli from past history of TB. In our study, 7 among the 
16 were follow-up patients who were on anti TB treatment indicating the 
presence of dead bacilli. 

On contrary, culture positive and Truenat negative in EPTB samples 
needs further attention and research. One of the reason could be the 

limit of detection (LOD) in Truenat where MTB can be detected with a 
LOD of 100 cfu/ml. Some of the culture positives among Truenat neg
atives had 1 to 8 colonies when the EPTB samples were inoculated on to 
LJ medium. However two samples that had 1 colony and 8 colonies in LJ 
medium and were Truenat positive also needs to be noted. In addition 
the sample type (biopsy processing needs skilled hands) can also be a 
contributing factor for this contradictory results and needs further 
exploration in a larger set of samples. 

Two smear positives among 38 EPTB positive samples could be NTM, 
however this was not further confirmed since culture turned out to be 
negative for both the samples. Similar scenario was found in another 
study where one sample was negative by Truenat but positive by smear 
and culture and was further confirmed as NTM [8]. 

5. Limitations of the study 

Since our objective was to assess the ability of MTB detection in 
extrapulmonary samples by Truenat, we were not specific about the 
presumptive EPTB patients. Since we had included EPTB patients under 
anti TB treatment as well, the sensitivity of the Truenat testing could not 
be calculated accurately. Moreover due to the smaller sample size of 
195, the sensitivity was calculated for all the sample types together 
instead of calculating it for each sample type. 

6. Conclusion 

To conclude, use of Truenat MTB testing proves to be a useful mo
lecular test for detection of MTB in extrapulmonary samples. The find
ings indicates that Truenat can be used as an add on diagnostic test for 
EPTB diagnosis but with the limitation of detecting non-viable bacilli. 
Hence, its utility can be confirmed only if they are used for detection of 
EPTB from presumptive patients and not on the follow-up samples of 
these patients under treatment adhering to WHO guidelines on 
restricting the molecular tests in follow-up samples. 
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Table 3 
EPTB samples positive by Truenat and/or smear and culture.  

S.no Lab.No Sample Type MTB Status Cfu/ml FM Smear LJ Culture Age Sex 

1 RFEP 5127 Cervical lymphnode aspirate Detected 1.5x1002 Neg 1 col 18 Female 
2 RFEP 5158 Supra cervical lymphnode Detected 1.5x1006 2+ 2+ 25 Female 
3 RFEP 5202 Lymph node biopsy Detected NA Neg 1+ 39 Female 
4 RFEP 5208 Lymphnode Detected 7.1x1002 Neg 1+ 28 Male 
5 RFEP 5209 Axilla node Detected 5.6x1003 1+ 1+ 28 Male 
6 RFEP 5373 Soft tissue Detected 5.5x1002 Neg 8 col 61 Female 
7 RFEP 5492 Pus Detected 6.1x1006 2+ 1+ 25 Female 
8 RFEP 5506 Pus Detected 5.6x1001 Neg 1+ 60 Female  

Table 4 
Sensitivity calculation in comparison with reference standard.  

Composite reference standard (Smear þ LJ (excluding colonies) þ Clinical 
diagnosis) 

Truenat MTB testing  POSITIVE NEGATIVE TOTAL 
POSITIVE 24(60.0) 0(1.3) 24(12.0) 
NEGATIVE 16(40.0) 156(98.7) 172(88.0) 
TOTAL 40(100.0) 156(100.0) 196(100.0)  
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