
Value chain in 
action: the story of 

TB serology in India 

Madhukar Pai, MD, PhD 
Associate Professor, McGill University, Montreal 

madhukar.pai@mcgill.ca 



 ‘Mohan’, 25 year old male from Chhattisgarh 
state in India 

 Cough, fever for a number of months, and 
weight loss.  

 Went to a private clinic in his area for help 
and the doctor there advised him to 
undergo a TB serology (antibody) test which 
cost him Rs. 200  at a local private 
laboratory 

 The rapid serological test was NEGATIVE 
for TB  

 Since this rapid antibody test showed 
negative, he was sent home with a 
prescription for some vitamins, iron, and a 
cough syrup. 

The story of Mohan... (some years ago) 





 Within a few days, his condition 
rapidly worsened, and a sputum 
smear test showed AFB +++ 

 Extensive bilateral disease 
 Died shortly after…. 
 Totally preventable death 
 In all likelihood, he infected several 

other people in his community, 
continuing the cycle of TB 
transmission in India... 
 



Two weeks ago, I walked into a small lab in 
a town in India, and got tested for TB 

I paid $5 for the test 
 
Results in 15 minutes 



Thankfully, I was declared TB negative! 



But the Government of India had banned 
TB serology as of 7th June 2012 



Despite the success of India TB control 
programme, the reality is 

 2 million cases/year 
 Nearly 1000 deaths/day 
 Very slow decline in TB incidence 
 Emergence of MDR/XDR/”TDR” 
 Unregulated private sector that is hardly engaged in TB control 
 No mandatory notification (no real handle on numbers)- until 

recently 
 Under-funded TB control programme 



Public sector Private sector 

1. Weak capacity for molecular tests 
2. Weak capacity for rapid innovation/experimentation with new tools 
3. Heavily dependent on insensitive smears 
4. TB suspects access the health system late 
5. Poor penetration of RNTCP into general healthcare system 
6. Weak sputum transport mechanisms 
7. Unclear policy/algorithm for new diagnostics 
8. Investments with unclear benefits (Culture/DST labs) 
9. Weak engagement with private sector 
10. Excessive focus on follow-up testing and MDR-TB 
11. Long delays in lab accreditation 
12. Paper-based reporting systems that are slow and inefficient 

The problem: the average TB patient in India 
is caught between two suboptimal options 

? 
In both sectors, delayed and undiagnosed cases result in ongoing transmission 
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1. Lack of attention to bottom of the pyramid 
2. Lack of quality assurance 
3. Widespread use of serology  
4. Overtreatment based on CXR without confirmation 
5. Underuse of molecular and culture tests 
6. Lack of notification to RNTCP 
7. Insufficient uptake of RNTCP schemes by private sector 
8. Use of unvalidated technologies (e.g. in-house PCR) 
9. Irrational TB treatment practices 
10. Poor follow-up and monitoring of patients on treatment 



1990: 100 practitioners had prescribed 80 different drug regimens 
2010: 106 doctors prescribed 63 different drug regimens 

TB treatment in the private sector 





Undiagnosed TB and mismanaged TB continues to the 
fuel the TB epidemic in India and elsewhere 

“We conclude that control programs have been less effective than expected 
in cutting transmission mainly because patients are not diagnosed and cured 
quickly enough.” Dye & Williams, Science 2010 



http://whqlibdoc.who.int/hq/2011/WHO_HTM_STB_PSI_2011.21_eng.pdf 



All barriers exist in India, but which is critical? 
Which barrier, if fixed, will be most impactful?  
Will a good test make a big difference if other issues are not fixed?? 



Is Bulgam Bhai the real answer? 



Both public and private sectors need to 
improve… 
 
Here are some efforts… 



On 20 July 2011, WHO published a historic 
first-ever negative policy in TB 



How did we get here, and where are we 
going from here… 
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Serological (antibody-detection) tests for TB… 
…have been around for a long time 
…are attractive, especially if made into point of care tests 
 But existing serological tests have variable accuracies and a limited 

clinical role (based on systematic reviews) 

2007 



WHO/TDR study of 19 rapid serological tests…2008 



While everyone acknowledged these 
problems 

 Nobody quite acted on the evidence… 
 

 While positive results often generate publicity and excitement, 
negative findings rarely evoke action 
 

 How do you recommend against a test that nobody has ever 
recommended?!? 
 

 WHO, for quite sometime, declined to consider a “negative” 
policy recommendation 



Do we worry enough about “bad diagnostics”? 

 While most regulatory and guideline bodies have 
mechanisms in place to withdraw or ban 
irrational/dangerous drugs and vaccines, there is little 
awareness about the consequences of bad diagnostics.  

 In fact, there is little published data on the human and 
economic impact of bad diagnostics. 

 One reason why agencies such as WHO did not act was 
the perception that TB serological tests were not widely 
used 





Survey of 22 high burden countries re serological 
tests for TB: 17 of 22 use these tests! 

Grenier J et al. ERJ 2012 

In India alone, we estimate > 1.5 million tests @ over 15 million USD per year! 



Dowdy D et al. PLoS Med 2011 

The Indian market is full of antibody tests that claim 
to be nearly perfect! 



Globally, there are more than 70 commercial TB 
serological kits! 



Market segmentation of TB serology in India 

Large and private network labs 
 
= 
 
ELISA  - IgA, IgG, IgM 
 
(mostly imported – e.g. Anda TB 
& Pathozyme) 
 
Rs 300 – 750 per antibody 



Market segmentation of TB serology 

Small stand-alone labs 
 
= 
 
RDTs - lateral flow/strip tests 
 
(mostly domestic – e.g. TB IgG/IgM by SD 
Bioline ; TB Spot by Span, etc.) 
 
Rs 250 - 500 per test 
 
No capital investment or highly skilled personnel 
required 
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Growing awareness of the problem of bad 
diagnostics... and the magnitude of the problem in 
countries like India 

>1.5 m serological 
tests in India per year 



In 2010 
 WHO finally agreed to consider a policy 

recommendation! 
 Updated meta-analysis was commissioned (Steingart et al. PLoS 

Med 2011) 
 Cost-effectiveness model was also conducted (Dowdy et al. 

PLoS Med 2011) 
 WHO EG meeting was held in summer of 2010 

 WHO EG recommendations were endorsed by STAG in 
2010 

 Final WHO policy was published on 20 July 2011 



Steingart KR, Flores LL, Dendukuri N, Schiller I, Laal S, et al. (2011) Commercial Serological Tests for the 
Diagnosis of Active Pulmonary and Extrapulmonary Tuberculosis: An Updated Systematic Review and Meta-
Analysis. PLoS Med 8(7): e1001062. doi:10.1371/journal.pmed.1001062 

“Despite expansion of the literature since 2006, commercial serological tests continue to produce 
inconsistent and imprecise estimates of sensitivity and specificity. Quality of evidence remains very low.” 



As an initial test for active TB among adults in India, serology results in more human suffering, secondary infections, 
and false-positive diagnoses than sputum smear microscopy, while increasing per-patient costs to the Indian TB 
control sector. In areas where high-quality sputum microscopy is available, adding MGIT culture (a WHO-
recommended diagnostic test that generates far fewer false-positive results) is both more effective and less costly 
than adding serology. 

Dowdy D et al. PLoS Med 2011 



Negative policy from WHO 
 Commercial serological tests provide inconsistent and 

imprecise estimates of sensitivity and specificity. There 
is no evidence that existing commercial serological 
assays improve patient-important outcomes, and high 
proportions of false-positive and false-negative results 
adversely impact patient safety.  

 Overall data quality was graded as very low, with 
harms/risks far outweighing any potential benefits 
(strong recommendation).  

 It is therefore recommended that these tests should 
not be used in individuals suspected of active 
pulmonary or extra-pulmonary TB, irrespective of their 
HIV status. 

 

 

 Note: WHO policy does not discourage research on TB 
serology… or ban the use of platforms such as ELISA 
or ICT 



Immediately after 
the WHO policy, 
RNTCP released 
an advisory 
against 
serological tests 





Translating of the policy into practice in 
India… 



We need to first understand why TB 
serologics became so popular in India 



Jaroslawski & Pai. JEGH 2012 



Root causes for popularity of serology 
 Technical/medical:  

 RNTCP’s low budget does not allow scale-up of newer, WHO-endorsed technologies. 
Thus, under the RNTCP, most patients have access to only smear microscopy, a test that is 
insensitive and underused in the private sector.  

 Because there is no accurate, validated, point-of-care test for TB, serological tests meet a 
felt need among doctors and patients.  

 Economic:  
 While imported molecular or liquid culture tests are too expensive, there are no 

affordable Indian versions on the market, leaving serological tests as the main alternative.  

 Although serological tests are inaccurate, various players along the value chain profit from 
their use, and this sustains a market for these tests.  

 Regulatory:  
 TB tests are poorly regulated and a large number of serological kits are on the market.  

 Private healthcare in general is poorly regulated, and doctors in the private sector are 
outside the scope of RNTCP and do not necessarily follow standard guidelines. 

Jaroslawski & Pai. JEGH 2012 



Jaroslawski & Pai. JEGH 2012 

Why are sputum smears unpopular in the private sector? 



If a new test has to succeed in India, how should it look like? 

Jaroslawski & Pai. JEGH 2012 



Progress in the past few months… 



TB budget is increasing, and new TB diagnostics is a 
key part of the next phase (2012 – 17) 



Thanks to multiple overlapping efforts, the price of GeneXpert is 
now reduced to under $10 

 But price is still high for private 
sector in high burden countries 

 Import duties are high and TB does 
not fall under life-saving products 
for duty exemption 

 How do we make molecular tests 
more affordable in the Indian 
private sector, so that serology can 
be replaced? 



On 7th May 2012, GOI order on notification of TB cases 



On 7th June 2012, GOI order was notified on serology ban 
 - historic, first ban on any diagnostic! 



The ban, by itself, is unlikely to change 
anything… 
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We need business models to help replace bad 
with validated tests 





Baloch NA, Pai M. Lancet Infect Dis 2012 

 3 business models that we need to integrate in India: 
 What the RNTCP can pay to the private sector for each TB case diagnosed? 

 What diagnostic companies are willing to do re pricing, to make tests more affordable? 

 What private labs are willing to do, to pass on the benefits to TB patients, and engage with 
RNTCP? 



Getting BRICS to invest in affordable 
diagnostics development 

India,  Aug 2011 China,  Sept 2012 



India has the ability to develop accurate and affordable new TB 
diagnostics that can transform TB control  



Meeting industry needs = Market analyses + TPPs 

Patients in India spend about $220 million on TB dx every year 



TrueNAT MTB, Molbio (Indian fast-follower) 

Pai NP, Pai M. Discov Med 2012 



Advocacy for TB in India 



This story is evolving as we speak… 

Thank you! 
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