
Brief Report Not peer-reviewed version

Agreement between TrueNat MTB/RIF

and Microscopy for Detection of

Pulmonary and Extrapulmonary

Tuberculosis at a Tertiary Care Hospital

of Eastern Uttar Pradesh, India

Aroop Mohanty * , Kumari Neha Singh , Shweta Singh , Parul Singh , Vivek Hada , Atul R Rukadikar ,

Subodh Kumar , Mahima Mittal , Kanishka Kumar , Ruchika Agrawal , Sudhir Shyam Kushwaha ,

Rama Shankar Rath

Posted Date: 3 September 2025

doi: 10.20944/preprints202509.0291.v1

Keywords: tuberculosis; truenat mtb/rif; smear microscopy; extrapulmonary tb; rifampicin resistance;

diagnostic agreement

Preprints.org is a free multidisciplinary platform providing preprint service

that is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0

license, which permit the free download, distribution, and reuse, provided that the author

and preprint are cited in any reuse.

https://sciprofiles.com/profile/2533518
https://sciprofiles.com/profile/4334595
https://sciprofiles.com/profile/2798219


 

 

Brief Report 

Agreement Between TrueNat MTB/RIF and 

Microscopy for Detection of Pulmonary and 

Extrapulmonary Tuberculosis at a Tertiary Care 

Hospital of Eastern Uttar Pradesh, India 

Aroop Mohanty *, Kumari Neha Singh, Shweta Singh, Parul Singh, Vivek Hada,  

Atul R Rukadikar, Subodh Kumar, Mahima Mittal, Kanishka Kumar, Ruchika Agrawal,  

Sudhir Shyam Kushwaha and Rama Shankar Rath 

All India Institute of Medical Sciences Gorakhpur 

* Correspondence: aroopmohanty7785@yahoo.com 

Abstract Background: Tuberculosis (TB) remains a significant public health problem in India, with both 

pulmonary and extra-pulmonary forms contributing substantially to disease burden. Smear microscopy, though 

inexpensive and rapid, has limited sensitivity, particularly in paucibacillary cases. TrueNat MTB/RIF, a chip-

based real-time PCR endorsed by WHO, provides rapid molecular detection and rifampicin resistance profiling. 

Objective: To evaluate the diagnostic performance and agreement between Ziehl–Neelsen (ZN) smear 

microscopy and TrueNat MTB/RIF for pulmonary and extra-pulmonary TB at a tertiary care hospital in Eastern 

Uttar Pradesh. Methods: A retrospective study was conducted on 4,249 clinical specimens (65% pulmonary, 35% 

extra-pulmonary). All samples were tested by both ZN microscopy and TrueNat MTB/RIF. Diagnostic positivity 

rates, rifampicin resistance, and agreement across sample categories and patient subgroups (HIV, diabetes) were 

analyzed using Cohen’s kappa. Results: The majority of patients were aged 18–40 years (37.6%) and were males 

(55.4%). Cough (71.5%) and fever (40.8 %) were the most frequent symptoms. Smear microscopy detected acid-

fast bacilli in 4.3% (185/4249) of samples, while TrueNat MTB/RIF identified Mycobacterium tuberculosis in 

13.7% (583/4249). Rifampicin resistance was observed in 5.6% of TrueNat-positive cases, with 26.4% 

indeterminate results. The overall agreement between microscopy and TrueNat was 42.2%. Agreement was 

higher in pulmonary (57%) than extra-pulmonary samples (6.1%), with the highest concordance in sputum 

(60.5%). Agreement was also higher among HIV-positive (78.4%) and diabetic patients (58.3%) compared to their 

counterparts. 

Keywords: tuberculosis; truenat mtb/rif; smear microscopy; extrapulmonary tb; rifampicin 

resistance; diagnostic agreement 

 

1. Introduction 

Tuberculosis (TB), caused by Mycobacterium tuberculosis, continues to pose a serious global 

health challenge, especially in low and middle-income countries such as India, where both 

pulmonary and extra-pulmonary forms of the disease are widespread [1]. Prompt and precise 

diagnosis remains crucial for curbing transmission and initiating treatment effectively [2]. Traditional 

diagnostic approaches, like microscopy and culture, have long been used but come with limitations 

particularly in sensitivity (especially for cases with low bacterial counts) and turnaround time [3]. 

While smear microscopy is central to pulmonary TB detection, its efficacy diminishes with 

paucibacillary or extra-pulmonary samples. 

Recently, molecular diagnostics such as the TrueNat MTB/RIF assay a portable chip based 

nucleic acid amplication and real-time PCR-based test have emerged. This method amplifies TB DNA 

and simultaneously detects rifampicin resistance, delivering results much faster than standard 

methods [4]. With the combined advantages of affordability, simple to operate with good diagnostic 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 September 2025 doi:10.20944/preprints202509.0291.v1

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202509.0291.v1
http://creativecommons.org/licenses/by/4.0/


 2 of 8 

 

sensitivity and portability, these devices are widely used among the peripheral laboratories of India 

and other countries of South-East Asia which account for 50% of the global burden of MTB [5]. In 

July 2020, the Indian Council of Medical Research announced that the WHO recommended the 

TrueNat platform as the frontline test for the early diagnosis of TB and detection of Rifampicin 

resistance [6]. 

This study investigates how well the TrueNat MTB/RIF test performs compared to smear 

microscopy in diagnosing both pulmonary and extra-pulmonary TB at a tertiary care hospital in 

Eastern Uttar Pradesh. The goal is to evaluate sensitivity, specificity, and agreement between these 

two methods to understand how they might complement each other in improving diagnostic 

accuracy in this region. 
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2. Materials and Methods 

2.1. Study Design & Setting 

A retrospective study was carried out at a tertiary care hospital in Eastern Uttar Pradesh. It 

focused on comparing TrueNat MTB/RIF with Ziehl–Neelsen (ZN) microscopy for diagnosing 

pulmonary and extra-pulmonary TB. 

2.2. Sample Collection 

During the specified study period, clinical specimens’ sputum for pulmonary TB and 

fluids/tissue aspirates (pleural, pus, gastric aspirate, FNAC) for extrapulmonary TB were obtained 

from patients presenting with symptoms or radiographic findings suggestive of TB. 

2.3. Laboratory Procedures 

Microscopy: ZN-stained smears were examined under light microscopy following RNTCP 

guidelines for the presence of acid-fast bacilli. 

TrueNat MTB/RIF: Samples were processed using the manufacturer’s instructions, involving 

lysis, DNA extraction, and amplification via a portable PCR device. The assay identifies M. 

tuberculosis and checks for rifampicin resistance. 

2.4. Data Handling 

Results from both methods were compiled, and a confusion matrix was constructed. We 

computed sensitivity, specificity, and Cohen’s kappa coefficient, supplemented by descriptive 

statistics. 

2.5. Ethics 

The study received approval from the institutional ethics committee, and patient data were 

anonymized. 

3. Result 

A total of 4249 clinical samples were received in the Mycobacteriology section of the Department 

of Microbiology during the study period. The majority of patients belonged to the 18-40 years age 

group (37.6%), followed by the 41–60 years group (28.0%). Males accounted for 2353 (55%) 

outnumbering the females 1896 (44.6%). The detailed characteristics of the patient is represented in 

Table 1.  

Clinically, the most commonly reported symptom was cough 3038 (71.5%), followed by fever 

1730(40.7%). A history of contact with known tuberculosis (TB) cases was reported in 08 patients. 

HIV testing showed 4214 (99.2%) of patients were non-reactive whereas 35 (0.8%) were reactive. 

Diabetes mellitus was observed in 20 (1.68) of the patients (Table 1). 

Table 1. Clinico-Demographic details of patients. 

Characteristics  N (%) 

Age <=5 years 172 (4.0%) 

5-17 years  490 (11.5%) 

18-40 years  1596 (37.6%) 

41- 60 years  1146 (28.0%) 

More than 60 years  845 (19.9%) 
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Sex Male 2353 (55.4%) 

Female 1896 (44.6%) 

PLHIV (People Living with HIV)  35 (0.8%) 

Diabetic 20 (0.5%) 

Presenting Clinical 

features 

Cough >2 weeks 3038(71.5%) 

Cough <2 weeks 540(12.7%) 

Fever 1730(40.8%) 

Shortness of breath (SOB) 480(11.3%) 

Hemoptysis 438(10.3%) 

Cervical lymphadenopathy 831(19.6%) 

Weight loss 548(12.9%) 

Neck swelling/abscess 200(4.7%) 

Cold abscess 671(15.8%) 

Pleural effusion 178(4.2%) 

Liver abscess 48(1.1%) 

Pulmonary specimens constituted 65.0% (2762) of the total, while extra-pulmonary samples 

accounted for 35.0% (1487) (Figure 1). Around 85.8% of the samples were tested negative in both the 

tests. 22 (0.5%) of the samples tested positive by microscopy only, 400 (9.4%) samples tested positive 

by TrueNat. 182 (4.3%) samples were tested positive by both (Figure 1).  

 

Figure 1. Distribution of samples and Positivity by Microscopy and TrueNat. 
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Sputum was the most common 59.3% (2519), followed by bronchoalveolar lavage (BAL) samples 

5.7% (243). Extrapulmonary specimens included pus 4.8% (203), fluid 12.1% (515), aspirates 16.3% 

(692), tissue specimen 1.3% (56) and other parts 0.5% (21).  

 

Figure 2. Various categories of Clinical Samples. 

Among the pulmonary samples, 85.6% were tested negative by both, 0.6% were tested positive 

by microscopy, 7.5% tested positive by TrueNat and 6.3% tested positive by both. Among 

extrapulmonary samples 86.2% were tested negative by both, 0.3% tested positive by microscopy, 

13.1% tested positive by TrueNat only and 0.5% tested positive by both.  

Microscopy (Ziehl-Neelsen staining) revealed acid-fast bacilli (AFB) positivity in 4.3% (185) of 

samples. Among these, 3+ grading was seen in 28.6% (53), followed by 2+ in 25.4% (47) 1+ in 26.4% 

(49) and scanty bacilli in 19.4% (36). Mycobacterium tuberculosis was detected by Truenat MTB in 

13.7% (583) of the samples with variable bacterial load. Rifampicin resistance was found in 5.6% (33) 

of cases; 26.4% (154) had indeterminate results, while 67.9% (396) showed no resistance. 

The agreement between the microscopy and TrueNat is 42%. The agreement is higher in the 

pulmonary samples (57%) than the extra-pulmonary samples (6%). Among the samples the highest 

agreement is observed in sputum (60.5%) followed by tissue specimens (26.3%). Among HIV-reactive 

(78.4%) and diabetic patients (58.3%), the agreement is found to be higher compared to their 

counterparts. 

Table 2. Agreement among various sample categories. 

Domain Subdomain Agreement (p value) 

Total 0.4220 (0.000) 

Sample category  Pulmonary  0.5685 (0.000) 

Sputum 0.6048 (0.000) 

Broncho-alveolar Lavage  0.2107 (0.000) 

Extrapulmonary  0.0605 (0.000) 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 September 2025 doi:10.20944/preprints202509.0291.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202509.0291.v1
http://creativecommons.org/licenses/by/4.0/


 6 of 8 

 

Pus 0.0000 (0.769) 

Fluid 0.1123 (0.000) 

Aspirate 0.0597 (0.000) 

Tissue Specimen 0.2632 (0.000) 

Others 0.0000 (no p value) 

HIV status Positive  0.7843 (0.000) 

Negative 0.4197 (0.000) 

Diabetes  Positive 0.5833 (0.021) 

Negative 0.4199 (0.000) 

4. Discussion 

Tuberculosis (TB) continues to be a major public health problem, particularly in high-burden 

countries like India. Both pulmonary and extra-pulmonary forms contribute significantly to illness 

and death [7]. Our study, carried out in the Mycobacteriology section of a tertiary care hospital in 

Eastern Uttar Pradesh, provides an updated picture of the demographic distribution, clinical features 

and diagnostic yields using both smear microscopy and the TrueNat MTB/RIF assay. 

In our cohort, males accounted for 55.4% of cases, reflecting a male preponderance seen in other TB 

studies. Rohin Sanjeevani et al. reported a similar pattern with 50.8% males, attributing this to higher 

outdoor exposure, health-seeking behavior, and cultural barriers for women [8]. The majority of 

patients were young to middle-aged adults, with the highest proportion in the 18–40 years group 

(37.6%), followed by the 41–60 years group (28.0%). This age pattern is consistent with reports by 

Piyush Ranjan et al. [9] and Willy Ssengooba et al. [10] and has major socio-economic implications 

since this is the most productive age group. 

Cough (71.5%) and fever (40.7%) were the most common presenting symptoms, followed by 

cervical lymphadenopathy (19.6%) and weight loss (12.9%). These findings are in line with the study 

by Sheetal Sharma et al., who reported cough in 72.2% and fever in 69.4% of TB patients [11]. Only 

eight patients reported a history of TB contact, possibly due to poor awareness or reluctance to 

disclose exposure. 

Pulmonary specimens formed the majority (65.0%), with sputum being the most common 

(59.3%), followed by BAL (5.7%). Extrapulmonary samples constituted 35.0%, including pus, fluids, 

aspirates, and tissues. This highlights that a substantial burden of TB in our setting arises from 

extrapulmonary sites, consistent with earlier reports [12,13]. 

Ziehl–Neelsen microscopy detected AFB in only 4.3% of samples, reflecting its low sensitivity, 

particularly for paucibacillary extrapulmonary samples. Among positive smears, 3+ grading was 

most frequent (28.6%), followed by 1+ (26.4%), 2+ (25.4%), and scanty (19.4%). In contrast, TrueNat 

detected TB in 13.7% of samples, more than three times higher than microscopy, corroborating earlier 

reports of its superior sensitivity [8,11]. TrueNat’s ability to detect small amounts of bacterial DNA 

provides a clear diagnostic advantage. 

Among TrueNat-positive samples, rifampicin resistance was found in 5.6%, consistent with 

national MDR-TB prevalence. However, 26.4% of results were indeterminate, likely due to low 

bacterial load or genetic variation, while 67.9% were susceptible. This emphasizes the need for 

confirmatory testing in indeterminate cases. 

The overall agreement was 42.2%, indicating significant discordance between the two methods. 

Agreement was much higher for pulmonary (56.8%) compared to extra-pulmonary samples (6.1%), 

in line with prior studies showing higher bacillary loads in pulmonary TB [12,13]. Within pulmonary 

specimens, sputum had the highest agreement (60.5%), while BAL showed lower concordance 

(21.0%). Among extrapulmonary samples, tissue specimens showed moderate agreement (26.3%), 

while pus and fluid samples showed negligible agreement. This pattern underscores the challenge of 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 September 2025 doi:10.20944/preprints202509.0291.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202509.0291.v1
http://creativecommons.org/licenses/by/4.0/


 7 of 8 

 

extrapulmonary TB diagnosis and supports the superiority of molecular methods in paucibacillary 

samples [14]. 

Interestingly, agreement was higher among HIV-positive (78.4%) and diabetic (58.3%) patients 

compared to HIV-negative and non-diabetic patients. In HIV infection, advanced 

immunosuppression may cause disseminated TB with higher bacillary burden, improving 

concordance between microscopy and molecular assays [15,16]. Similarly, diabetes is a known TB 

risk factor and may lead to higher bacillary loads and delayed clearance, explaining the better 

agreement [17]. 

Our findings reinforce the role of molecular diagnostics in TB control. TrueNat offers rapid 

detection, higher sensitivity than smear, and simultaneous rifampicin resistance testing, making it 

highly valuable in high-burden settings. The large proportion of extrapulmonary TB further 

underscores the need for molecular testing in diverse sample types. However, the retrospective 

design limited clinical outcome assessment, and the high rate of indeterminate rifampicin resistance 

warrants further research. Direct comparison with culture and other molecular assays would 

strengthen diagnostic insights in future studies. 

5. Conclusions 

TrueNat MTB testing clearly outperforms smear microscopy in detecting TB, especially in 

extrapulmonary and paucibacillary cases. Our results reflect the ongoing TB burden in Eastern Uttar 

Pradesh, primarily affecting adults in their working years and with a notable presence of drug 

resistance. Strengthening molecular diagnostic capacity, alongside screening for comorbidities such 

as diabetes and HIV, will be crucial to improving TB detection and control in similar high-burden 

regions. 
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