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1 in 4 TB patients live in India 



• An average TB patient in India is diagnosed with 

TB after a delay of 2 months, and is seen by 3 

healthcare providers before diagnosis 

• Private/informal sector was first point of care in 

>50% 

Why early and accurate diagnosis matters 

http://www.letstalktb.org/ 



Only half of the health 
care providers were 
aware of the importance 
of suspecting TB in 
persons with cough of 
more than 2-3 weeks 
duration  



Substantial under-testing for TB, and empirical Rx 



Objective of the presentation: to describe internationally 
accepted, best practices for the diagnosis of 

• Active TB 

• Drug resistant TB 

• Latent TB infection 

 
Based on WHO policies and International 
Standards of TB Care, 3rd edition & STCI, 
1st edition 
 

All policies and meta-analyses cited are 
available at: www.tbevidence.org  
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Diagnosis of active PTB 
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All patients, including children, with unexplained cough 

lasting two or more weeks or with unexplained findings 

suggestive of TB on chest radiographs should be evaluated 

for tuberculosis.  

  

- ISTC, 3rd Edition 

http://www.letstalktb.org/ 



Recommended diagnostic options for 
pulmonary TB 

• See the bugs [microscopy] 

 

 

• Multiply the bugs [NAATs] 

 

 

• Grow the bugs [cultures] 
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Key ISTC 3rd Ed. recommendation 
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“All patients, including children, who are suspected of having 

pulmonary tuberculosis and are capable of producing sputum should 

have at least two sputum specimens submitted for smear microscopy 

or a single sputum specimen for Xpert® MTB/RIF testing in a quality-

assured laboratory. 

 

Patients at risk for drug resistance, who have HIV risks, or who are 

seriously ill, should have Xpert MTB/RIF performed as the initial 

diagnostic test. 

 

Blood-based serologic tests and interferon-gamma release assays 

should not be used for diagnosis of active TB.” 

http://www.letstalktb.org/ 



WHO-endorsed strategy for optimized microscopy:  
fluorescence staining, LED microscope, two samples, read by a 

trained technician with EQA 
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LED-FM pick up 20% more cases than conventional microscopy 

http://www.letstalktb.org/ 



Major advance: Xpert MTB/RIF 

• Automated nested 
RT-PCR 
 

• Simple 1-step 
specimen 
preparation 
 

• Can be used at the 
point-of-treatment 
 

• Results in 2 hours 
 

• Detects TB and RIF 
resistance 
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WHO Recommendations (2013) for PTB and DST 

http://www.stoptb.org/wg/gli/assets/documents/WHO%20Policy%20Statement%20on%20Xpert%20MTB-RIF%202013%20pre%20publication%2022102013.pdf 
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Global roll-out of Xpert MTB/RIF: over 15 million tests… 

http://www.who.int/tb/laboratory/mtbrifrollout/en/index.html 
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Roll-out of Xpert is based on strong evidence 
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Summary of updated Cochrane review of Xpert 
for PTB (based on 27 studies) 

• Overall, compared to culture, Xpert detected 88% of TB cases 
with high specificity (99%) 
– Xpert sensitivity for smear-positive, culture+ TB = 98% 

– Xpert sensitivity for smear-negative, culture+ TB = 68% 

• Used as an initial test replacing phenotypic DST, Xpert 
detected 95% of rifampicin-resistant TB cases with specificity 
of 98% 

 
 

Steingart KR et al. Cochrane Database of Systematic Reviews, 2014 

http://tbevidence.org/wp-content/uploads/2014/01/Steingart-Cochrane-Library-2014-Updated-Xpert-SR.pdf  
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“Compared with the baseline strategy of selective drug-

susceptibility testing only for PTB cases at high risk of drug-

resistant TB, Xpert MTB/RIF implementation increased 

rifampicin resistant TB case detection by over five-fold.” 

India has shown that Xpert can greatly increase 
MDR detection in adults & children 

Sachdeva KS et al. PLoS ONE 2015 Raizada N et al. PLoS ONE 2015 
http://www.letstalktb.org/ 



Diagnosis of extrapulmonary TB (EPTB) 
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“For all patients, including children, suspected of having extrapulmonary TB, 

appropriate specimens from the suspected sites of involvement should be 

obtained for microbiological, and histological examination. 

 

An Xpert MTB/RIF test is recommended as the preferred initial microbiological 

test for suspected TB meningitis because of the need for a rapid diagnosis.” 

 

ISTC, 3rd Ed  

http://www.letstalktb.org/ 



Detecting EPTB 

• Clinical suspicion 

• Right sample – from site of the disease 

• Options: need to use a combination of tests 
– Smears [likely to be negative] 

– NAAT [Xpert is now endorsed] 

– Culture [helpful but 2 – 3 weeks turn around time] 

– Biopsy [very helpful] 

• If nothing works, empiric TB treatment 

• No role for blood tests (antibodies or IGRAs) 
– Blood is NOT a sample for EPTB 
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WHO Recommendations for EPTB 

http://www.stoptb.org/wg/gli/assets/documents/WHO%20Policy%20Statement%20on%20Xpert%20MTB-RIF%202013%20pre%20publication%2022102013.pdf 
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Denkinger CM et al. Eur Respir J 2014 

Evidence in EPTB 

http://www.letstalktb.org/ 



Systematic review of Xpert for EPTB 
(included in the 2013 WHO policy) 
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Denkinger CM et al. Eur Respir J 2014 

Sample Sensitivity* Specificity* 

Lymph nodes 83% 94% 

CSF 81% 98% 

Pleural fluid 46% 99% 

*Compared to culture as the reference standard 

http://www.letstalktb.org/ 
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EPTB: evidence from India 

http://www.letstalktb.org/ 



Pleural TB 
• Pleural fluid 

– Adenosine deaminase or free interferon-gamma 

– Xpert MTB/RIF 

– Fluid cultures 

 

• Pleural biopsy, if possible 

– Xpert MTB/RIF on tissue 

– Tissue bits sent for liquid cultures 

– Histopathology of tissue 
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Genitourinary TB 
• Urine 

– Xpert MTB/RIF 

– Liquid cultures 

 

• Endometrial curettage 
– Xpert MTB/RIF on tissue 

– Tissue bits sent for liquid cultures 

– Histopathology 

 

• Menstrual blood is not a good sample 
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Liquid cultures for PTB and EPTB 
• “Gold Standard” and WHO-endorsed 

 

• High Sensitivity, Isolate Available for DST 
and molecular typing 

 

• Ideal test for smear-negative and EPTB 

 

• 2 week turn-around time 

 

• Very helpful for treatment monitoring 

 

• Now more affordable via IPAQT 
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MGIT 

BacT/ALERT 3D 

http://www.letstalktb.org/ 



Evidence in childhood TB 

26 Lancet Resp Med 2015 

• Compared with culture, the pooled sensitivities and 

specificities of Xpert for TB detection: 

• 62% and 98% with expect or induced sputum 

• 66% and 98% with gastric juice 

• Xpert sensitivity was 36–44% higher than smears 

• For rifampicin resistance, sensitivity was 86% and 

specificity was 98% 

http://www.letstalktb.org/ 



How to diagnose childhood TB? 
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What about immune-based tests for 

active TB? 
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What about chest X-rays? 
• Excellent screening test 

• High sensitivity for TB 

• Inexpensive 

• Easy access in urban areas 

• High yield of GeneXpert positives 
among those with x-ray 
abnormalities 
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But since specificity is modest, CXR should 

be followed-up by a microbiological test 

(smears or GeneXpert) 

http://www.letstalktb.org/ 



Detecting Drug Resistance:  
towards universal DST 
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“DST should be performed at the start of 

therapy for all patients at a risk of drug 

resistance...”  ISTC, 3rd Ed 

http://www.letstalktb.org/ 



31 
http://www.who.int/tb/End_TB_brochure.pdf 

http://www.letstalktb.org/ 



In cities like 
Mumbai, ALL TB 
patients should 
get a DST! 
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We should move towards universal DST for ALL 
TB patients in India 
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Q: What is the quickly route to 
universal DST? 

Answer: Rapid molecular TB testing, 

followed by culture confirmation 

http://www.letstalktb.org/ 



Xpert MTB/RIF is a rapid DST option 

• RIF resistance is a strong correlate of MDR-TB 
– One study from AIIMS showed reduced sensitivity in cases with RIF mono-resistance 

(Singh S, JCM 2014) 

– Not clear if RIF mono-resistance is a major problem in India 

 

• Xpert detects 95% of rifampicin-resistant TB cases with specificity of 98% 

 

• RIF resistance can be used to make rapid treatment decisions, but will 
need to be confirmed by culture and DST (or LPA) 
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Steingart KR et al. Cochrane Review on Xpert MTB/RIF. 2014 

http://www.letstalktb.org/ 



Line Probe Assays 
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2008 

98% sens and 99% spec for RIF 

 

84% sens and 99% spec for INH 

GenoType MTBDRplus assay 
Hain Lifescience GmbH, Germany 

http://www.letstalktb.org/ 



India: evidence on LPA 
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Sensitivity and specificity for RIF : 96% and 99% 

 

Sensitivity and specificity for INH : 72% and 97% 

Average time to MDR-TB Rx reduced from 157 

days to 38 days 

http://www.letstalktb.org/ 



Conventional Drug Susceptibility Testing 

• Agar Proportion Method 
– Long turn-around times (2 months) 
– Inexpensive 
– Limited impact on clinical decisions 

 
 

• Liquid cultures 
– High accuracy 
– 2 weeks turn-around time 
– Can inform treatment decisions 
– Only technology that can assess resistance to 

first and second line drugs 
– Should be used more widely 

38 http://www.letstalktb.org/ 



Algorithm for DST: very important to complete this! 
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Suspected 
drug-resistance 

If RIF positive, 
begin MDR-TB 

Rx 

Liquid Culture 
and DST 

Modify MDR 
therapy based on 

DST profile 

Rapid molecular 
test (Xpert 
MTB/RIF) 

“For patients in whom drug resistance is considered to be likely an 

Xpert MTB/RIF test should be the initial diagnostic test. If rifampicin 

resistance is detected, culture and testing for susceptibility to 

isoniazid, fluoroquinolones and second-line injectable drugs should 

be performed promptly if RIF resistance is detected.” – ISTC, 3rd Ed 

http://www.letstalktb.org/ 



Diagnosis of latent tuberculosis 
infection (LTBI): goal is to prevent 
active TB by giving preventive 
therapy 
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http://www.who.int/tb/publications/ltbi_document_page/en/ 

http://www.letstalktb.org/ 



How do we test for LTBI? 

• Tuberculin skin test 
– Mantoux method, using purified protein derivative (PPD)  

• Interferon-gamma release assays (IGRAs) 
– QuantiFERON-TB Gold In Tube (TB Gold) 

– T-SPOT.TB 

– TB Platinum 

 
• Neither test can separate latent infection from active disease 

• Both Mantoux and IGRAs are valid for latent infection but imperfect 

41 

Pai M et al. Clin Micro Rev 2014 
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Do Indian physicians treat LTBI? 
Data from previous IPAQT CMEs 
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How often do you treat latent TB infection in 
your clinical practice? This means giving isoniazid 
(INH) for 6 - 9 months, to prevent latent infection 

from progressing to active TB disease.  (N=51) 

Never Rarely  Frequently NA 

30 15 4 2 

59% 29% 8% 4% 

Hyderabad 

How often do you treat latent TB infection in your 
clinical practice? This means giving isoniazid (INH) 
for 6 - 9 months, to prevent latent infection from 

progressing to active TB disease.  (n=26) 

Never Rarely  Frequently NA 
14 10 1 1 

54% 38% 4% 4% 

Mumbai 

How often do you treat latent TB infection in 
your clinical practice? This means giving 

isoniazid (INH) for 6 - 9 months, to prevent 
latent infection from progressing to active TB 

disease.  (N=56) 

Never Rarely  Frequently NA 

15 17 8 16 

27% 30% 14% 29% 

Chennai 

How often do you treat latent TB infection in your 
clinical practice? This means giving isoniazid (INH) 
for 6 - 9 months, to prevent latent infection from 

progressing to active TB disease. (n=21) 

Never Rarely  Frequently NA 
8 8 0 5 

38% 38% 0% 24% 

Kolkata 

http://www.letstalktb.org/ 



Key message: Mantoux and IGRAs should be restricted 
for latent infection screening of high risk groups 

• If used for persons with suspected active TB, these tests will be positive in 
a large proportion (since ~40% of Indians have latent infection) 

 

• Serious over-treatment with ATT with economic and health consequences 
for patients [Little K et al. PLoS One 2015] 

 

• If used to diagnose and treat latent infection, then active disease must be 
RULED OUT, before starting INH therapy 
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Pai & Rodrigues. Lung India 2015 

http://www.letstalktb.org/ 



What will the future look like? 
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