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Abstract: Design and setting: Results of MGIT performed on oral swab within one year were compared with results of Xpert MTB/RIF 

assay done on sputum in Department of Microbiology in a tertiary care centre. Objective: To determine usefulness of oral swab as a 

specimen in diagnosis of pulmonary tuberculosis. Results: Of the total 110 patients tested for tuberculosis, MTB was detected in 31 

specimen (28.1%) by any one or more tests. Sputum Xpert assay was positive in 30 patients and oral swab culture was positive in 21. Oral 

swab microscopy was positive in 11. Concordant results between all the above tests were observed in 85 specimens, i. e., six specimens 

were positive by all tests and 79 were negative. Sensitivity and specificity of oral swab Amicroscopy and culture in comparison to Xpert 

assay was 36.66% and 100% and 66.66% and 98.75% respectively. (P = 0.0117). Oral swab culture detected MTB in one additional patient 

whose sputum Xpert assay was negative. Median time for culture positivity was 24 days. Conclusion: Patients with active pulmonary TB 

has viable M. tuberculosis organisms on oral mucosa which can be detected by liquid culture. Oral swab culture may be helpful in 

patients who are not able to produce appropriate sputum sample.  
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1. Introduction 
 

Tuberculosis (TB) is one of the top 10 causes of death 

worldwide and the leading cause of death from a single 

infectious agent (ranking above HIV/AIDS) (1). About a 

quarter of the world’s population is infected with M. 

tuberculosis and thus at risk of developing TB disease (1). 

India has the world's highest incidence of TB, with 2.8 

million cases annually, and accounts for more than a quarter 

of the global TB burden. India also has the largest burden of 

multi - drug - resistant TB (MDR - TB) among all countries, 

with almost 150, 000 cases every year (2) .  

 

M. tuberculosis primarily affects the lungs (pulmonary TB) 

but can also affect other sites (extra pulmonary TB). With a 

timely diagnosis and appropriate treatment, most people who 

develop TB can be cured and onward transmission of 

infection curtailed.  

 

Various laboratory tests available for diagnosis of 

tuberculosis is microscopy, culture and Xpert assay. For PTB 

microscopy has a sensitivity of 40 - 80% and specificity of 

100% in diagnosis of tuberculosis. Xpert assay (Cepheid, 

Sunnyvale, CA, USA) is a cartridge based nucleic acid 

amplification [CBNAAT] test using automated hemi - nested 

real time PCR and molecular beacon technology (8). It 

simultaneously detects presence of MTB as well as 

rifampicin resistance (8) . It is not standardized for oral swab 

and saliva. Although mycobacterial culture is the gold 

standard and is the most specific test for diagnosis, it can be 

done on any specimen and provide the results in 4 - 8 weeks. 

Also, it detects the presence of only viable bacilli while the 

above mentioned tests are unable to differentiate between 

viable and nonviable bacilli (8).  

 

Hence this study was undertaken to determine usefulness of 

oral swab as a specimen in diagnosis of pulmonary 

tuberculosis and to determine sensitivity and specificity of 

microscopy and culture for oral swabs in comparison with 

sputum Xpert assay.  

 

2. Literature Survey 
 

Previous studies have shown that M. tuberculosis DNA can 

be detected in oral swabs from human and non - human 

primates  (4, 5) . Mycobacterium cells, like most bacteria, 

have evolved mechanisms to adhere to surfaces, including 

mammalian cells  (6) . Some bacilli that pass through the 

oral cavity with sputum of TB patients might accumulate on 

the oral epithelium and be detectable by analysis of oral swab 

samples  (7) . This property of mycobacterium can be 

utilized by detecting their presence in oral swab for early 

detection of PTB.  

 

Problem definition:  

Collection of sputum specimen is difficult in a number of 

patients like pediatric and geriatric population, unconscious 

patients and others who are unable to produce sputum. In 

such patients, early detection gets compromised and more 

invasive procedures are required for specimen collection, 

leading to increased risk of transmission and delayed 

treatment initiation. Sputum as a diagnostic sample has some 

limiting factors like the viscosity of the sputum restricts test 

sensitivity, increases sample - to - sample hetero - genesity, 

and increases costs and labor associated with testing  (3) . 

Moreover, sputum production (which requires coughing) in a 

healthcare setting maybe an occupational hazard for 

healthcare workers  (3) . A sample that is easier, safer, and 
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more uniform to collect and handle would simplify TB 

diagnosis.  

 

3. Methodology Approach 
 

It is a prospective cross - sectional study done in a tertiary 

care hospital during a period of 1 year (Jan to Dec 2020) after 

Institutional ethics committee permission (approval no: EC 

(I) /4093/18) was obtained. Clinically suspected cases of 

pulmonary tuberculosis of any age and gender, who visit the 

lab to submit sputum specimen for Xpert assay and provided 

informed consent were included. Patients already on anti - 

tuberculosis treatment were excluded from the study.  

 

Consecutive 110 patients fulfilling the inclusion criteria were 

included in the study. A sterile flocked swab was collected by 

brushing along the inside of the subject’s oral cavity starting 

from right cheek, tongue and left cheek for about 10 seconds 

to collect cellular material. Same procedure was repeated to 

collect a second swab. Each swab was put into a tube 

containing 2 ml of sterile saline and labeled as A and B. Swab 

‘B’ was used for microscopy and swab ‘A’ was used for 

culture after digestion and decontamination. Patient were also 

asked to submit approximately 1 ml of saliva in each of the 

two sterile containers which were used for microscopy and 

culture after digestion and decontamination.  

 

All processing was carried out in Biological Safety Cabinet 

(BSC) Type II. Biosafety level II practices were followed. 

Each patient submitted sputum, oral swab and saliva 

specimen. Xpert assay was performed on sputum specimen. 

Direct smear was prepared from oral swab B and saliva and 

stained by fluorescent method as per NTEP guidelines  (9) . 

Liquid culture using MGIT 960 was performed on oral swab 

B and saliva  (10–12) . Growth of MTBC was confirmed by 

microscopy and MPT64 detection test. Results of sputum 

Xpert assay was considered as gold standard for the present 

study. Xpert assay was performed only on sputum  (8, 13) .  

 

4. Results 
 

Of the 110 patients enrolled, 65 (59%) were male and 45 

(41%) were female. Age of the enrolled patients ranged from 

10 to 62 years [Mean= 35.4 years]. Of the total 110 sputum 

specimens tested by Xpert assay, four showed ‘ERROR’ 

result. The assay was repeated on leftover specimen, which 

gave a valid result. Xpert assay results of all 110 specimens 

were considered for analysis. Liquid culture using MGIT was 

done on 110 oral swabs and 110 saliva specimens. Out of 

these 15 specimens (6.8%) showed contamination. These 

were re - decontaminated and inoculated into MGIT again, 

yielding either positive or negative valid results. Fluorescent 

microscopy was performed on each of the 110 sputum, oral 

swabs and saliva specimens. Of the total 110 patients tested 

for tuberculosis, MTB was detected in 31 specimen (28.1%) 

by any one or more tests. Sputum Xpert assay was positive in 

30 patients, oral swab culture was positive in 21 and saliva 

culture was positive in 6 patients. Oral swab microscopy was 

positive in 11 and saliva microscopy was positive in 4 

patients. Concordant results between all the above tests were 

observed in 85 specimens, i. e., six specimens were positive 

by all tests and 79 were negative. Sputum Xpert assay was 

considered as gold standard and result of microscopy / culture 

of oral swab/ saliva was compared with it. Sensitivity and 

specificity of oral swab and saliva microscopy and culture in 

comparison to Xpert assay was 36.66% and 100% and 

66.66% and 98.75%, 13.33% and 100% and 205 and 100% 

respectively.  

 

Table 1: Comparison of different test results with sputum Xpert assay 
 Sputum Xpert assay - Positive Sputum Xpert assay - Negative Total 

Oral swab culture positive 20 1 21 

Oral swab culture negative 10 79 89 

Total 30 80 110 

Saliva culture positive 6 0 6 

Saliva culture negative 24 80 104 

Total 30 80 110 

Oral swab microscopy positive 11 0 11 

Oral swab microscopy negative 19 80 99 

Total 30 80 110 

Saliva microscopy positive 4 0 4 

Saliva microscopy negative 26 80 106 

Total 30 80 110 

 

Table 2: Comparison of the results of different diagnostic 

modalities (n=110) 

Sputum Xpert 

Assay 

Oral swab 

culture 

Saliva 

culture 

Total 

POS POS POS 6 

POS POS NEG 14 

POS NEG POS 0 

POS NEG NEG 10 

NEG POS NEG 1 

NEG POS POS 0 

NEG NEG POS 0 

NEG NEG NEG 79 

TOTAL   110 

Oral swab culture detected MTB in one additional patient 

whose sputum Xpert assay was negative. The sensitivity and 

specificity of oral swab culture as compared to sputum Xpert 

assay was 66.66% and 98.75% respectively. (P = 0.0117). 

Median time for culture positivity was 24 days. The 

sensitivity and specificity of oral swab microscopy as 

compared to sputum Xpert assay was 36.66% and 100% 

respectively (P <0.0001).  

 

The sensitivity and specificity of saliva culture as compared 

to sputum Xpert assay was 20% and 100% respectively. (P < 

0.0001). Median time for culture positivity was 28 days. The 

sensitivity and specificity of saliva microscopy as compared 
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to sputum Xpert assay was 13.33% and 100% respectively (P 

< 0.0001).  

 

5. Discussion 
 

Rapid, early and accurate case detection is the cornerstone of 

tuberculosis control. Microbiological diagnosis provides 

etiological confirmation as well as gives information about 

drug resistance. Pulmonary TB, the predominant type of 

tuberculosis, is diagnosed using expectorated sputum. 

However, diagnosis remains challenging in pediatric, 

geriatric and unconscious patients who are unable to 

expectorate sputum. In such patients an easy and non - 

invasive method of sample collection would benefit early 

diagnosis.  

 

In the present study, MTB was detected in 31 (28.1%) 

patients by any one or more tests/specimen. Maximum 

numbers of MTB positive cases were detected in the age 

group 21 - 30 years followed by 31 - 40 years. MTB was 

detected more in males than in females with prevalence of 

33.3% and 20% respectively.  

 

6. Conclusion 
 

Patients with active pulmonary TB has viable M. tuberculosis 

organisms on oral mucosa which can be detected by liquid 

culture. Oral swab culture may be helpful in patients who are 

not able to produce appropriate sputum sample. Role of oral 

swab in diagnosis of pulmonary tuberculosis by Xpert assay 

need to be evaluated.  

 

7. Future Scope 
 

To achieve the goal of TB elimination by 2025, there is a need 

to increase detection of all presumptive TB cases. One of the 

strategies used is active case finding by doing house to house 

survey. Many people find it difficult to produce sputum. It is 

for these situations that easy to collect, non - invasive sputum 

alternatives are needed (25). Oral swab testing is a very useful 

tool in such cases. Further development in type and quality of 

oral swabs may benefit in detection of positive cases. Oral 

swab has a great benefit in situations that are limited by the 

drawbacks of sputum collections. As a diagnostic sample, 

swabs differ from sputum. Compared to sputum swabs have 

some advantages such as ease of collection and less viscous. 

A great disadvantage could be that swabs may have fewer 

bacilli. In addition to passive case finding, oral swab could 

enable more active TB case finding among individuals who 

do not produce sputum.  
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