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India’s contribution to global TB control: Innovative &  
integrated implementation research
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TB control 

 In 1993, the World Health Organization (WHO) 
declared TB a global emergency and catalyzed a co-
ordinated global response that came to be known 
as DOTS, the Stop TB Strategy1. This package of 
interventions was based on a large body of evidence and 
designed to have maximal deliverability and impact. 
Its subsequent scale-up was enabled in no small part by 
a rigorous attention to monitoring data.

 This scale-up of basic TB control is arguably one 
of the greatest public health accomplishments of our 
generation2. Thanks to the Stop TB Strategy, in 2009, 
87 per cent of TB patients treated were cured, with 46 
million people successfully treated and 7 million lives 
saved since 19953,4. The Revised National Tuberculosis 
Control Programme (RNTCP) of the Government of 
India, based on DOTS strategy was launched in 1993 
on a pilot scale. It was scaled up in 1997 and by 2006 
covered the entire country. RNTCP is the world’s 
largest TB control programme and every month more 
than 1,00,000 patients are put on treatment under this 
programme. And yet, in India - which has the world’s 
highest TB burden, approximately 3,00,000 people 
will die of TB this year - an estimated 960 deaths a day. 
There exist multiple reasons for these deaths, but all 
imply that early and effective TB treatment and control 
is difficult in India with its current tools and systems. 
An overall 12-15 per cent multi-drug resistance (MDR) 
in category II pulmonary cases and around 3 per cent 
(1-5 %) in fresh pulmonary cases has been estimated5 
and indicates the need for urgency and new thinking.

TB control in the future: Implementation research 

 A key aspect of addressing this challenge, not 
just in India but also elsewhere, is experimentation, 
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innovation and implementation research to improve 
and simplify TB control4. In contrast to the era of DOTS 
scale-up, where the interventions were relatively well 
established from the outset, the coming decade will 
be characterized by evaluation and course correction - 
moving from waypoint to waypoint through the fog of 
new opportunities. 

 The coming decade will see huge shifts in the 
battle’s armamentarium as well as the context in 
which it is fought (such as demography, economics, 
and health systems). In India, evaluating and 
implementing new interventions will need to be a 
much more dynamic process. For a multitude of 
interventions, the question will be how to implement 
for a million people, rapidly evaluate that effort, and 
stop what is not working while scaling-up what works 
to 10 million, then repeating this cycle with a hundred 
million, and finally a billion. 

 Implementation research must play a pivotal role 
in assessing interventions and taking them to scale6-8. 
“Implementation research aims to develop strategies 
for available or new health interventions in order to 
improve access to, and the use of, these interventions 
by the populations in need. Implementation research 
is intervention-specific, but in contrast to operational 
research, it is often designed with the intention of 
creating outputs that can be applicable beyond the 
local environment in which the research is done”9. 
It is an inherently multidisciplinary field including 
the principles and practices of conventional and 
molecular epidemiology, biostatistics, analytical 
modelling, health economics, health management, 
behavioural sciences, information technology, 
modelling and impact evaluation and implementation 
science. 
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The role of implementation research

 By bringing together relevant principles and 
practices from diverse fields, implementation research 
can provide India quick and reliable assessment of how 
efficacious and replicable interventions are in a real 
world setting. Findings from implementation research 
can be integrated into the design and implementation 
of programmes ensuring evidence based interventions. 
This is particularly true for national programmes where 
enormous investments are necessary for maximizing 
public benefit.

 However, to be successful, implementation research 
initiatives will not only require better integration 
among those already involved in TB research globally, 
but also include those not involved in it. For instance, 
implementation research will need to integrate two 
historically distinct domains - technology and health 
systems. And finally, the implementation researcher 
must understand advocacy and communications to 
ensure that lessons learned reach the appropriate 
audience that can apply these lessons to save lives.

 Evaluating critical interventions and implementing 
them based on evidence is not new to India. India, has 
witnessed several successful scale-up of interventions 
such as routine immunization, contraception, HIV 
testing and counselling. From the private sector is the 
incredible expansion of mobile telephone services in 
India - a great example of how useful technologies can 
be taken to scale very quickly, especially if there is a 
market for them.

 TB diagnostics is an excellent example of the 
potential for integrated implementation research to 
address the fact that undiagnosed TB is driving the TB 
epidemic10,11. Diagnostics technology is particularly 
well suited to this work because the cycle time 
between product conceptualization, development and 
evaluation is relatively short for diagnostics12. On a 
similar time scale, components of health systems can 
be adapted to take advantage of new technology and 
promptly evaluated. Taken together, implementation 
researchers can rapidly iterate cycles of integrated 
product and system development, deployment, 
evaluation and modification. Such a process can be 
conducted in parallel, for example, establishing the 
phased implementation of a decentralized technology 
in a system that moves patients to laboratories and 
a centralized technology that moves specimens to 
laboratories in both the public and private sectors. The 
relative merits, costs and impacts of each approach can 

be evaluated and used to decide if or where each should 
be taken to scale. Considering the fact that Indian 
researchers have been in forefront of development of 
new methods of TB diagnosis which have yet to reach 
the masses, a focused analysis of the environment for 
evaluation and implementation is necessary. As the 
genetic profile of bacterial populations (e.g. differences 
in drug resistance or even strains) can make an 
accumulative impact on the success of current regimen 
tracking the population genetics of bacteria could help 
the country to make adaptive changes in the face of 
bacterial evolution. The lessons learned can be fed back 
to programme as well as regulatory authorities such as 
the Drug Controller General of India, to help define 
specific performance characteristics that are needed for 
each system and inform the programme and all stake 
holders to make right choices. Finally, the data derived 
from these implementation exercises will help to shape 
models and quantitative parameters that can be used 
to anticipate the health impact of theoretical products 
with a spectrum of performance characteristics and thus 
help guide product developers to robust and impactful 
markets. It is through such a process that India can best 
bring the full range of its innovation engine to address 
the challenge of promptly diagnosing and treating TB 
early and effectively. This will prevent deaths, reduce 
the emergence of drug resistance but most importantly 
reduce transmission to reach the goal of elimination.

Why India can be a leader in TB control?

 As one of the world’s largest emerging economies, 
India is uniquely situated to be a global leader in TB 
control13. It is an emerging technology innovator with 
an increased focus on health14. India has rich history 
of mycobacterial research and has made contributions 
in basic biology, genetics, epidemiology, clinical, 
diagnostic and therapeutic aspects15,,16. It is important 
that this innovation is integrated in all aspect of health 
care systems - particularly to the complex interactions 
of new technologies and the systems needed to deliver 
them to those in need14. 

 India’s RNTCP comes to these challenges with 
incredible momentum, having initiated over 12.8 
million patients on treatment, thus saving more than 
2.3 million additional lives in comparison to the 
earlier programme17. It will have increasing resources, 
given the Prime Minister’s commitment to increase 
spending on health by nearly 3-fold to 2.5 per cent 
of GDP. Most importantly, it has requisite ambition, 
including for example, the goal of universal access to 
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quality diagnosis and treatment for all TB patients in 
the country, and addressing the need for provision of 
consistently high quality of TB care through the private 
sector17,18. Finally, India has a powerful entrepreneurial 
spirit, for example, one can find a private laboratory 
providing digital chest X-rays in a district level town 
in Bihar that are read within 4 h by a teleradiologist in 
Bengaluru - all for ̀  150! Implementation research will 
be critical for determining if such a technology is found 
to have value and if so, how it can be best incorporated 
in TB control protocols.

 These attributes pave the way for India to execute 
the phased implementation of innovative TB control 
that will be critical in order to reach the ambitions of 
India’s National Strategic Plan (2012-2017). 

 In conclusion, TB is a gold mine for Indian 
scientists who want to do research with direct impact 
on saving lives. The country is uniquely situated to 
solve its TB problem and in so doing, that of the world. 
Implementation research that integrates technology 
and systems will be critical to bringing innovation into 
this process. Advocacy and communication efforts can 
accelerate turning these lessons into action. In so doing 
it is our belief that India can establish itself as a global 
leader, not in TB burden, but TB control.
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