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Summary: White Paper Report by Anna Vassall
Over 2 million Indians developed tuberculosis (TB) in 2013, and around 278,000 people in the country die
from the disease every year: about 30 an hour. TB not only affects health, but the loss of earnings and cost of
treatment forces many people deeper into poverty. The main focus of this study for the Copenhagen
Consensus is the reduction of deaths from TB.
Many people have a latent TB infection. Of these, about 5% develop active TB within 18 months, while a
further 5% will develop it sometime later in life. Most cases respond well to a standard combination of
drugs, but some are multi-drug resistant (MDR-TB) largely because of poor initial treatment. About 2.2% of
new cases in India are multi-drug resistant, with many more emerging if more than one course of treatment
is needed.
Early detection of TB is important to reduce transmission, but finding those with the active disease is difficult
because many of the symptoms are similar to those for other common diseases. As in most countries, India
relies mainly on people presenting themselves to health services when they are ill. However, a particular
problem in the country is that nearly half of TB sufferers first visit private practitioners who are not able to
diagnose and treat the disease properly.
Multiple visits may be needed and there is an average delay of two months in receiving proper treatment.
One result is that only 58% of all cases are notified to the Revised National Tuberculosis Control Programme
(RNTCP). Engaging public and private health provision ensures that private practitioners become more
effective, and expanded engagement is a critical part of a strategy to reduce deaths and further transmission.
TB is most commonly diagnosed using smear microscopy of sputum samples, although a particular issue in
India is that some private practitioners use ineffective diagnostic techniques that are more expensive and
produce many false positives. However, even microscopy may miss many active cases, particularly for those
also infected with HIV, and the more expensive Xpert MTB/RIF test is now recommended by the World
Health Organisation. This test also identifies those at most risk from MDR-TB.
About 6% of TB sufferers in India are also HIV infected, but this group accounts for 13% of all deaths. Routine
referral of those diagnosed with TB to HIV diagnosis and treatment services is recommended by the Indian
government for the nine states where HIV infection is most common.
Most cases of TB are treated with a standard combination of drugs in two phases over six months, and
generally this can be carried out effectively in the community. Over 90% of TB cases can be cured with proper
monitoring and high adherence to taking the full course of medicine; in India the success rate is about 88%.
Treatment of MDR-TB is much more complex and expensive, may take two years and may require
hospitalisation. Only about half the sufferers starting treatment are cured.
TB is a particular problem for poor families. Over three quarters of TB patients are from households with an
income of less than a dollar a day per person, but it costs about $145 for treatment (nearly half a year’s
income for one person). The average sufferer (across all social groups) also loses about $500 in income.
However, treating TB can be highly cost-effective. Between 1997 and 2006, scaling up of TB control saved 1.3
million lives and a total of over 29 million life-years of disability or death. The overall increase in economic
well-being was valued at $88 billion for the ten year period, and each dollar spent generated $115 worth of
benefits.
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Although the World Health Assembly has proposed a post-2015 target of reducing deaths from TB by 90%,
widespread general population screening would be needed to achieve this, and the cost of this is unknown.
However, a substantial reduction of up to 70% is feasible, saving about 180,000 deaths a year by 2025.
It currently costs about $215 (13,500 rupees) to treat a TB patient in India, including general health service
costs. This increases to $7,500 (half a million rupees) for a case of MDR-TB. More public-private engagement
would be cost-neutral, but a further $9-15 would be needed for each month of treatment for social support
and to ensure the full course of medicine is taken. Extra money is also needed for improved diagnostic
testing. Overall, to reduce deaths by 70% by 2025, there would be an additional cost of $180 million (five
billion rupees) a year on top of current spending of $250 million.
Depending on the assumptions made about the valuation of life and the discount rate, each rupee spent
would give benefits of between 11.9 and 71.9 rupees, making a very strong case for improved TB control in
India.
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White Paper Report by Anna Vassall
Tuberculosis is a serious public health issue in India. According to the World Health Organisation (WHO) over
2 million Indians developed Tuberculosis (TB) in 2013 [1]. Around 278,000 people die from TB in India every
year. This means that every hour, around thirty people die of TB in India, despite effective treatment being
available. Despite this death toll, India has made considerable progress towards controlling TB, and TB
incidence has been reducing in recent years. Nevertheless much more needs to be done to prevent further
unnecessary deaths.
The economic case for sustaining this commitment and investment in TB control in India is compelling. Put
simply, TB treatment is low cost and effective, and this combination results in substantial economic return.
Moreover, the delivery of high quality TB services can also prevent the spread of the disease to others and
slow the emergence of multidrug- resistant TB (MDR-TB), a dangerous and costly form of TB. Investment in
TB is also important from a poverty reduction perspective, where the costs of accessing treatment,
nutritional decline and loss of earnings may force many of those with TB into poverty.
This short report presents the economic case for maintaining investment in TB control post 2015 in India. The
report first provides an overview of the targets for TB, the disease and the main TB control interventions. It
then outlines the costs and benefits of investment the different TB control interventions in India; arguing that
TB control should be a priority investment in India’s post 2015 development agenda. Our starting point for
this presentation is the global post 2015 strategy, supported by the World Health Assembly. This declaration
aims to end the global TB epidemic, with targets to reduce TB deaths by 90% and new TB cases by 80% by
2030, while ensuring no family is burdened with catastrophic expenses due to the disease. We focus here on
the target to reduce deaths from TB.

TB control: what can be done?
In simple terms the disease of TB has two stages. The first is latent TB infection, when a person first becomes
infected with TB. Of those infected, approximately 5% develop active TB disease (become TB cases) within 18
months, followed by a further 5% risk of developing active TB disease over a lifetime. Left untreated, active
TB can be fatal. Active TB can be broadly divided into two types: TB which is drug- sensitive – responding well
to a standard combination first line treatment; and, multi-drug resistant TB (MDR-TB) which is resistant to
two or more drugs in the first line standard TB regimen. The treatment of MDR-TB has poor outcomes, is
complex and can be costly [2-4]. While MDR-TB can be spread and circulated among populations, its origins
lie in the misuse, poor delivery and adherence of TB treatment [5]. In India around 2.2 % of all new TB cases
have MDR-TB, with many more cases found in those who need more than one course of TB treatment.
Identifying those who develop active TB is complex. The symptoms of (active) pulmonary TB include cough,
fever, night sweats and weight loss, many of which are similar to symptoms of common diseases. However,
ensuring early detection of active TB cases is fundamental to reducing transmission. As with most TB
programmes, India relies primarily on ‘passive case finding’ to identify cases of active TB. This strategy is
based on the expectation that those with TB symptoms will present at health services for their symptoms,
and that health facilities and staff are sufficiently equipped and skilled to recognise and act on them. A key
challenge in India is that almost half of those with TB first visit private practitioners with their symptoms.
These private practitioners are often unaware of the appropriate diagnostic procedures for TB and may not
treat TB correctly. This challenge results in an average delay before receiving appropriate TB treatment of
just under 2 months; with those with TB making an average of 2.7 of often costly health care visits before
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diagnosis [6]. As a result of these delays, only 58% of all TB cases are notified to the Revised National
Tuberculosis Control Programme (RNTCP) in India.
However, in recent years, India has moved towards more intensified methods of collaborating with private
sector in order to identify (and ensure effective treatment) of more of those with TB. Different models of
engagement are being explored; many of which have been found to be cost-effective. For example, one study
found that the cost-effectiveness of public provision of TB services was around the same as engaging with the
private sector; but, if the public sector did not engage, then the cost-effectiveness of TB treatment in the
private sector was much reduced [7]. Further expanding public private engagement is therefore a critical
element of the strategy to reach the global TB targets; thereby, not only reducing deaths from TB, but also
reducing the onward transmission of TB.
The most common method of diagnosis of TB globally is smear microscopy. This is recommended by the
WHO and is widely used as a low cost method of TB diagnosis. Those who have positive smear test, are
described as having ‘smear positive’ TB, and are the most infectious of TB patients. In India, a range of other
tests may also be used. One particular issue is that private practitioners may use diagnostic tests that may
not be accurate, thus generating unnecessary cost. If used instead of sputum microscopy, these tests
generate thousands of additional false-positive TB diagnoses at approximately four times the cost of smear
microscopy [8].
However, microscopy is far from a perfect test, and may miss substantial numbers of those with active TB [9,
10]. This is a particular issue for those also infected with HIV (6% of all TB cases in India). Since 2011, the
WHO therefore recommends the Xpert MTB/RIF assay for widespread use in the diagnosis of TB. Xpert
MTB/RIF increases chances that a case of TB can be diagnosed [11], however the cost per test is considerably
higher than that of smear microscopy [12]. It also allows for the identification of those at most risk of MDRTB. The rollout of Xpert MTB/RIF is therefore being considered in India, particularly for those cases at a higher
risk of MDR-TB. While the impact of this rollout on TB incidence generally is less than improving public
private engagement, in may contribute to a reduction in the incidence of MDR-TB [13].
Around 13% of deaths from TB in India, occur in those with HIV; as TB is more deadly in those who are coinfected. To improve the outcomes of those co-infected with TB and HIV, it is essential to ensure that those
diagnosed with TB, are referred and have access to effective HIV diagnostic and treatment services. Indian
guidelines recommend routine referral for HIV testing of all tuberculosis (TB) patients in the nine states with
the highest HIV prevalence, and selective referral for testing elsewhere. A recent study examining the costeffectiveness of this policy found that the referral of all patients with active TB in India for HIV testing would
be both effective and cost-effective; and that while effective implementation of this strategy would require
investment, routine, voluntary HIV testing of TB patients in India should be adopted [14].
The treatment of drug susceptible TB involves delivering a standard regimen of TB treatment usually for six
months, divided into two phases; an intensive phase for two months and a four month continuation phase.
During both phases treatment must be adhered to maximise treatment success and prevent drug resistance
developing. In the last twenty years the WHO has recommended the Directly Observed Treatment Strategy
(DOTS), moving away from the hospitalisation of TB. This has substantially reduced costs. With this good
treatment monitoring, and high adherence, TB treatment can be very successful (at over 90% of people
cured), and in India, treatment success is around 88% [1]. Treatment success may be further improved
thought proper support to patients (see section on social and nutritional support below).
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MDR-TB however provides additional challenges. Microscopy cannot identify new drug- resistant TB, but (as
stated above) Xpert MTB/RIF can identify cases of rifampicin-resistant TB, a strong indication that a patient
has MDR-TB. Culture based tests also are used to diagnose MDR-TB, but are not currently widely available in
India. Unfortunately, this complex process of diagnosis means that currently many TB cases are not tested for
MDR-TB, and of those that are (and are found to be positive), just under 60% start treatment in India. The
treatment of MDR-TB is far more complex than first-line treatment and may require hospitalisation. It can
take 24 months or longer. Treatment is also costly and once started on treatment, MDR-TB treatment success
in India is lower than many other countries with only around 50% of those starting treatment being cured.
Strengthening diagnostic systems and providing models of MDR-TB care that are high quality, but also ensure
that patient receive integrated care will therefore be key in the coming few years to reduce both deaths and
the transmission of MDR-TB in India going forward.
Finally, the social determinants of TB cannot be overlooked in India. Poverty is key to care seeking behaviour
and treatment default. Moreover, poor nutrition can substantially worsen treatment outcomes. TB and its
treatment can still cause poor households substantial economic loss, primarily from loss of earnings while
feeling unwell, thus further exacerbating this cycle of poverty, and making treatment adherence challenge.
As with other countries in South Asia, studies in India have found that TB disproportionately affects the poor.
The RNTCP highlights that around 64% of those treated from TB come from the poor economic strata. [15]. A
further study found that 77% of TB patients were from household with a per person income of less than US$1
per day –but yet the average cost to the patient of being treated for TB was US$145 – around 50% of the
annual per person income [16]. Other studies have focused on lost income and found that across all TB
patients (rich and poor) the average loss of income was around US$ 500 per person – a substantial
productivity loss for the economy. [17]. The costs to households of MDR-TB are likely to be considerably
higher. Hence improved social and nutritional support to those with TB and their families may also be a key
intervention to further improve both the health and poverty impact of TB control in India.
In summary, the short report above highlights the fact that strengthening TB control to achieve the post2015 targets requires continued sustained investment in TB services, particularly in continued efforts in case
detection – if deaths from TB are to be further reduced. Particular attention needs to be given to
engagement with the private sector. It is also essential to ensure the appropriate and high quality treatment
of MDR-TB cases. Social and nutritional support may prove important in improving both diagnostic and
treatment success. All of this will require strengthening of the health systems. Programmatic, management
and information support to all these services need to have the capacity to enable and support these
investments; and ensure that funding flows and is spent in an efficient manner.

Costs and Benefits of reaching TB control targets in India
Despite the fact that considerable effort needs to be made, TB control has high economic returns for every
Rupee invested. As described above, there are wide range of studies that examine the costs and costeffectiveness of the different elements of TB diagnosis and treatment in India – all of which support the
current policies/ guidelines of the RNTCP. In addition, a recent study examined the economic costs and
benefits of scaling up TB control between 1997 and 2006. This study found that the scale-up of TB control in
India has resulted in a total health benefit of 29.2 million disability-adjusted life years (DALYs) over this
period, including 1.3 million deaths averted. The total gain in economic well-being from TB control is
estimated at US$88.1 billion over the 1997-2006 10-year period. This generated a return of US$115 per dollar
spent [18].
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Looking forward, we refer to the TB Targets work done by the TB Modelling and Analysis Consortium (TBMAC) – that brings together groups which model the TB epidemic globally. Despite the cost-effectiveness of
current interventions, work by this group suggests that the future looks less optimistic in terms of continuing
the gains made. In particular it may not be possible to achieve a drastic reduction in deaths (90% by 2030) in
a cost-effective manner using current diagnostic and treatment tools by 2030. The only intervention that was
found to do this was widespread general population screening for TB. The costs of this approach are
unknown. However, on the positive side, this work found that substantial reductions in TB deaths can be
achieved for high economic gain; with the estimates of reductions in deaths through current tools ranging
from a 60 to 70% reduction in deaths, or about 180,000 fewer deaths per year, by 2025. This would still be a
considerable success and may be accelerated thereafter, if new tools to fight TB become available. This work
was presented at last year’s global TB conference and uses multiple infectious disease models – and
combines these with cost data from India to make estimates of the cost-effectiveness of these investments –
and we use these calculations to estimate the benefit cost ratios of increased investment in TB control until
2030 here.
The estimates of costs that we are draw upon are provisional – and a formal announcement of final costs will
be made at a later date, nevertheless they provide some indication of the likely magnitude of the cost benefit
ratio of TB control in India going forward – and help us outline the potential economic return of TB control. In
brief, we estimate that it currently costs around US$215 (around 13,500 rupees) to treat someone with TB in
India using previous studies. This is higher than estimates using TB programme expenditures [19]; and is a top
end estimate, including general health service costs. For MDR-TB this increases significantly to around
US$7500 (around 500,000 rupees), although this depends on amount of hospitalisation involved. In addition
many other costs need to be considered, these include the costs of engagement with the private sector and
the costs of improving service quality and performance. We assumed that the while the public private
engagement would increase the national TB programme (public sector) budget, overall the cost of treatment
would remain neutral. We added a US$9-15 dollar additional cost per treatment month in terms of social
support and adherence. Finally, we made an adjustment to reflect the costs of laboratory strengthening for
drug susceptibility testing and Xpert MTB/RIF expansion to previously treated cases.
Based on the above we estimate the costs of reaching the TB target of reducing deaths by 70% in 2025 to be
around US$ 180 million (around 5 billion rupees) per year in addition to current spending of around US$ 250
million. It should be noted that this cost reflects additional expenditures per person with TB, but also reflects
an expected reduction over time of the number of TB cases. Based on the findings of the modelling work
done by TB-MAC, we estimate that the annual reduction in TB mortality and incidence following this
investment, will result in around 2,590,000 DALYs averted per year (discounted at 3%).
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Annual Benefits (USD million)
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We place an economic value on these DALYs averted saved using the Copenhagen Consensus recommended
methods from of using an economic value of US$1000 (63,500 rupees) and US$5000 (320,000 rupees). We
find that the economic return per rupee spent ranges from around 11.9 to over 71.9 making TB control a
sound economic investment post -2015. We therefore conclude that the economic case for TB control in
India remains very strong – and improved TB control should be a core part of the post-2015 development
effort in India going forward.
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