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Executive summary

Tuberculosis can be treated, prevented, and cured. Rapid,
sustained declines in tuberculosis deaths in many
countries during the past 50 years provide compelling
evidence that ending the pandemic is feasible. Yet this
disease—which has plagued humanity since before
recorded history and has killed hundreds of millions of
people over the past two centuries—remains a relentless
scourge. In 2017, 1-6 million people died from
tuberculosis, including 300000 people with HIV,
representing more deaths than any other infectious
disease. Moreover, in many parts of the world, drug-
resistant forms of tuberculosis threaten struggling
control efforts. The world can no longer ignore the
enormous pall cast by the tuberculosis epidemic. Going
forward, the global tuberculosis response must be an
inclusive, comprehensive response within the broader
sustainable development agenda. No one-size-fits-all
approach can succeed.

In September, 2018, the first-ever UN High-Level
Meeting (UNHLM) on tuberculosis resolved to make
ending this disease a global priority. Heads of State and
government representatives from all UN member states
committed to take major steps towards building a
tuberculosis-free world, including ambitious goals to
treat successfully 40 million people with tuberculosis
and to prevent at least 30 million becoming ill between
2018 and 2022, through the provision of tuberculosis
preventive treatment.

Achieving these objectives will not be easy. First, many
people with tuberculosis, especially the poorest, can
neither access nor afford high-quality tuberculosis
services. Diagnostic and treatment capacity is not always
located where the need is greatest. Consequently, up to
35% of people with tuberculosis disease are not being
diagnosed and treated, or made known to national
tuberculosis programmes.

Second, strategies to identify people with active disease
in high-risk populations, such as people with HIV,
household contacts, migrants, and prisoners, are at best
implemented in a piecemeal manner. Furthermore,
despite compelling evidence that tuberculosis preventive
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therapy is life-saving for some among these populations,
it is often not offered in high-burden countries.

Third, tuberculosis research and development is
chronically underfunded. Unless urgent steps are taken to
substantially increase research and development funding
to enable the development of new and more patient-
friendly treatment strategies, as well as transformative
diagnostics and vaccines, rapid declines in tuberculosis
mortality will prove difficult.

Finally, global efforts to end tuberculosis have been
undermined by insufficient political will and financial
investments. Economic analysis commissioned for this
report show that the value of the benefits of averting a
death from tuberculosis exceeds the value of its costs by
more than a factor of 3 to 5, and is likely to be considerably
more in many settings. Available funding for tuberculosis
programmes efforts fall considerably short of what is
required.

Working under the assumption that with smart
investments based on sound science, accelerated research
and development, and a shared responsibility, we can end
tuberculosis within a generation, this Commission set
out to answer the question of how tuberculosis high-
burden countries and their development partners should
target their future investments to ensure that ending
tuberculosis is achieved.

The Commission asserts that to realise the Sustainable
Development Goal of reducing tuberculosis mortality
by 90% from 2015, as proposed in the WHO’s End TB
[tuberculosis] Strategy, and to achieve a tuberculosis-free
world within a generation, tuberculosis investments
must be focused on the five priority areas (see Key
messages panel).

Seizing this moment

Although the challenges of ending tuberculosis are many,
the outlook is encouraging. We have rapid, sensitive
diagnostic tools, and the promise of potent tuberculosis
treatment strategies in the pipeline. Programmatic
innovations, new health technologies, digital solutions,
sustained global economic growth, increased commit-
ment to achieve universal health coverage (UHC), and
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Key messages

The Commission recommends five priority investments to
achieve a tuberculosis-free world within a generation.

These investments are designed to fulfil the mandate of the UN
High Level Meeting on tuberculosis. In addition, they answer
the question of how countries with high-burden tuberculosis
and their development partners should target their future
investments to ensure that ending tuberculosis is achievable.

Invest first to ensure that high quality rapid diagnostics and
treatment are provided to all individuals receiving care for
tuberculosis, wherever they seek care

This priority includes rapid drug susceptibility testing and
second-line treatment for resistant forms of tuberculosis.
Achieving universal, high-quality person-centred and
family-centred care—including sustained improvement in the
performance of private sector providers—usually should be the
top policy and budget priority.

Reach people and populations at high risk for tuberculosis
(such as household and other close contacts of people with
tuberculosis, and people with HIV) and bring them into care
Active case-finding and treatment in high-risk populations
demands adequate resources to reach and care for these
populations. At the same time, reaching certain high-risk
populations, such as people co-infected with tuberculosis and
HIV, for tuberculosis preventive therapy is essential to achieve
epidemiologic control. Once high-risk populations have access
to affordable, high-quality diagnostic, treatment and preventive
services, invest in identifying tuberculosis cases in the general
population, primarily by strengthening the capacity to deliver
health services and move toward universal health coverage.

Increase investment to accelerate tuberculosis research and
development and bring new diagnostics, therapeutic
strategies, and vaccines to clinical practice to quickly end
the pandemic

Strong advocacy with science ministries and research-oriented
pharmaceutical companies is crucial, including ministries and

growing political momentum to definitively address
tuberculosis, could all make ending the pandemic within
a generation more feasible than ever before.

Moving forward with bold, comprehensive strategies

Globally, the priority must be to deliver person-centred
and family-centred services to all individuals with tubercu-
losis who present to care. This approach means ensuring
that high-quality diagnostics, treatment, and prevention
modalities are available to all, wherever they seek care.
Improving quality of tuberculosis care in the private sector
is crucial to end tuberculosis in high incidence countries
such as India, the country with the highest tuberculosis
burden. Modelling shows that optimising private sector
engagement in India could avert 8 million deaths from
tuberculosis between 2019 and 2045 (appendix p 3). In
high drug-resistant tuberculosis burden countries, access

companies in middle-income countries, to highlight the
importance of investing in new tools. Financing the early
uptake of new products will provide important confidence
signals to product developers.

Make investment in tuberculosis programmes a shared
responsibility, increasing development assistance for
tuberculosis according to the financial needs of individual
low-income and middle-income countries

As countries successfully mobilise more domestic resources
towards tuberculosis programmes, external assistance to
middle-income countries should address the following
priorities: reduce the spread of drug-resistant tuberculosis in all
affected low-income and middle-income countries; facilitate
market-shaping activities to enable access to high quality drugs
and diagnostics for high-burden countries; and finance
tuberculosis research and development, including product
development as well as population, policy, and implementation
research that will provide lessons and international sharing of
best practices.

Hold countries and key stakeholders accountable for
progress made towards ending tuberculosis

Accountability entails establishing independent, multisectoral
processes, such as national tuberculosis report cards, to ensure
that all stakeholders carry out their responsibilities to
contribute to ending the pandemic. Accountability mechanisms
should not only assess progress, but also guarantee that Heads
of Governments, national tuberculosis programmes, and even
regional and site-level clinics, as well as key non-governmental
organisations, take the necessary corrective actions to remove
obstacles to ending tuberculosis.

to rapid drug susceptibility testing (DST) and second-line
drugs is essential to success. In Moldova, where more
than 25% of all tuberculosis cases are drug-resistant,
improving access to DST and second-line drugs would
reduce mortality from drug-resistant tuberculosis by
44% in the coming generation (appendix p 3).

Secondly, tuberculosis programme budgets must in-
crease to enable reaching these people and populations
at high risk of tuberculosis. In Kenya, for example, where
the proportions of HIV and tuberculosis coinfection are
high, scaling up access to both antiretroviral therapy
and tuberculosis preventive therapy can help save an
additional 3 million lives over the next generation
(appendix p 3).

However, ultimately, the fight against tuberculosis will
not be won unless countries also ensure that everyone,
not just high-risk groups, can access essential health

www.thelancet.com Vol 393 March 30,2019



The Lancet Commissions

services without risking catastrophic medical costs.
Achieving UHC is crucial to sustain an end to
tuberculosis.

Invest more to accelerate tuberculosis research and
development

Although we need to intensify efforts by rapidly scaling-
up proven interventions, ending the tuberculosis
epidemic in high-burden countries also will require new
and improved tools, and effective adoption of enabling
technologies and programmatic innovation. In the near
term (5-10 years), increasing the investment in diagnostic,
therapeutic, and prevention research and development,
as well as population, policy, and implementation
research to rapidly transform research findings for use in
tuberculosis programmes, can yield significant returns. A
longer-term (10-15 years) goal must be development of an
effective vaccine as the surest means of ending the
pandemic.

Reaching these research goals will require substantially
increasing global investment in tuberculosis research
and development, from US$772 million per year in
2017 to at least US$2 billion per year during the next
4 years to develop the essential tuberculosis tools and
move them from the pipeline into production. This
investment must be weighed against the cost of inaction:
in India, for example, even with optimal implementation
of all existing tools, unavoidable tuberculosis deaths
will cost the economy at least US$32 billion each year
over the next 30 years. Although greater investment
from high-income countries is imperative, high-burden
middle-income countries, such as Brazil, China,
India, Russia, and South Africa, can transform the
global tuberculosis research and development agenda
through increased financial investment, collaborative
networks, and incentivised interdisciplinary research
partnerships.

Sustained financing for tuberculosis programmes is
crucial

Everyone dedicated to achieving an end to tuberculosis—
including affected countries, donor agencies, the private
sector, and foundations—must redouble their efforts to
finance strategies that we know work now and, more
importantly, to support novel strategies that will cause a
substantial decline in the trajectory of the pandemic in
the future. High-burden countries must substantially
increase financial resources to fight tuberculosis.
Countries like Bangladesh, China, Indonesia, and
Zambia can increase their annual tuberculosis
expenditures more than five-fold over the next 5 years,
through increased revenue generation and allocation of
greater budgetary resources to health. The dividend of
this investment can be substantial: recent history shows
that those countries that have achieved extraordinary
progress against tuberculosis have reaped broad
economic and health benefits that continue to this day.
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Accountability and shared responsibility to track
progress

To ensure that the results required to end tuberculosis
occur within a generation, we must employ clear
accountability mechanisms. These mechanisms can
ensure that corrective actions are taken as appropriate,
and that the financial, political, and programmatic
barriers to deliver comprehensive tuberculosis care are
removed. Tuberculosis report cards, or similar in-
dependent review processes, for heads of government,
donor agencies, and key non-governmental stakeholders
can help ensure that financial commitments and other
promises are kept, and that progress milestones are met.
Accountability to ensure multisectoral action to address
risk factors for tuberculosis, such as air pollution,
tobacco use, diabetes, and undernutrition, is also
important. This Commission proposes the establishment
of a Tuberculosis Observatory to evaluate progress made
by countries in meeting the targets outlined in the
UNHLM declaration, and to determine whether the
recommendations in this Commission are a catalysing
programme and policy changes.

Creating an enabling environment to eliminate
tuberculosis within a country also requires engaging civil
society and acknowledging their crucial role in all aspects
of tuberculosis programming. We must strengthen civil
society’s involvement by increasing their decision-
making contributions to planning, implementation, and
accountability. Additionally, we must uphold and defend
the rights of all people with tuberculosis and those most
at risk, and put in place policies and practices to protect
them against stigmatisation and discrimination.

This Commission cites grounds for optimism: ending
tuberculosis is feasible by rapidly strengthening and
expanding our health delivery systems to effectively imple-
ment proven interventions we know work; accelerating
innovative science to develop and implement new
and improved approaches to diagnose, treat, and prevent
drug-sensitive and drug-resistant tuberculosis; and sub-
stantially increasing the political will to catalyse sustainable
financing for tuberculosis. There is no room for com-
placency; clear accountability is necessary to ensure that
promises are kept and targets reached. We must act
quickly and strategically to save the next generation from
this preventable and curable disease.

Introduction

‘Knowing is not enough; we must apply. Willing is not
enough; we must do.”

Goethe

Progress against tuberculosis: moving forward, but not
fast enough

In 1993, WHO declared tuberculosis a public health
emergency. WHO urged governments worldwide to
substantially scale up their efforts to control tuberculosis
and within 1year unveiled the so-called directly observed
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Deaths Deaths Cumulative Deathratein Deathratein Rateofdeclinein Rateofdeclinein  Demographic
(thousands)in  (thousands)in  percentage deaths 2000 (%)t 2017 (%)t deaths from death rates from headwinds§
2000 2017* in 2017 (% of total 2000-17% 2000-17%
tuberculosis
deaths)
World 2340 1570 100% 38 21 2:3% 3-5% 11%
India 717 421 27% 68 31 31% 4-6% 1.5%
Nigeria 128 155 37% 105 81 -1.1% 1.5% 2:7%
Indonesia 154 116 44% 73 44 1.7% 3-0% 13%
South Africa 86 78 49% 187 138 0-6% 1-8% 12%
Bangladesh 95 60 53% 72 36 2:7% 41% 1-4%
Pakistan 67 56 56% 48 28 11% 3-2% 2:1%
Democratic Republic of the Congo 37 56 60% 161 69 -2:4% 5-0% 7-4%
Tanzania 73 49 63% 214 86 2:3% 5:4% 3:0%
Mozambique 44 48 66% 246 163 -0-5% 2:4% 2:9%
Kenya 51 43 69% 163 86 1-0% 3-8% 2-8%
China 129 39 71% 10 2.7 7-:0% 7:7% 0-7%
Myanmar 65 32 73% 141 60 4-2% 5-0% 0-9%
Ethiopia 93 29 75% 139 28 6-9% 9-4% 2:6%
Angola 13 28 77% 80 93 -4-5% -0-9% 3-6%
Philippines 38 27 79% 48 26 2-0% 3-6% 1.6%
Uganda 25 25 80% 104 58 0-0% 3-4% 3:4%
Zambia 24 18 82% 225 106 1.7% 4-4% 27%
Ghana 15 16 83% 78 54 -0-4% 2:2% 2-5%
North Korea 56 16 84% 120 63 7-4% 3-8% -3.6%
Madagascar 13 14 84% 82 54 -0-4% 2-5% 2-9%
Cameroon 24 13 85% 157 55 3-6% 6:2% 2-6%
Thailand 25 12 86% 40 18 4-3% 4-7% 0-4%
Russia 32 12 87% 22 84 5-8% 57% -0-1%
Vietnam 31 12 88% 39 13 5-6% 6:5% 0-9%
Somalia 9 10 88% 100 70 -0-6% 21% 2.7%
Afghanistan 14 10 89% 67 29 2:0% 4-9% 3-0%
Zimbabwe 20 83 89% 163 50 52% 7-0% 1.8%
Cote d'lvoire 25 83 90% 153 34 6-5% 8-8% 2:4%
Brazil 10 7 90% 59 33 2:1% 3:4% 13%
Nepal 4.8 6-9 91% 20 24 -21% -1.1% 11%
Countries are ranked from that with the highest number of deaths in 2017 (India) to that with the lowest number of deaths (Nepal). The following countries have achieved average rates of decline in death rates of
6% or more annually from 2000-17: China. Ethiopia, Cameroon, Vietnam, Zimbabwe, and Céte d'Ivoire. The following countries had an increase in the tuberculosis death rate from 2000-17: Angola and Nepal.
*Per updated classification in the WHO's global tuberculosis report,* measures of mortality include tuberculosis deaths in individuals infected with HIV. 1The death rate is expressed as tuberculosis deaths per
100000 people, per year. $Average annual rate of decline from 2000-17 (% per year); a negative rate of decline indicates an increase in death rate. SDemographic headwinds is calculated as average annual rate of
change in death rates minus average annual rate of change in deaths; it illustrates death rate changes even after accounting for population growth.
Table 1: Tuberculosis mortality in 2000 and 2017 in the 30 countries with highest mortality due to tuberculosis in 2017*
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treatment, short course, or DOTS, as its solution to the
problem. DOTS, which used direct observation to
improve adherence to a rifampicin-based standardised
treatment regimen of 6 to 9 months, also required
diagnosing tuberculosis by sputum smear and reporting
cases and treatment outcomes to public health
authorities. The original DOTS framework focused on
infectious, smear-positive cases. Although technical
guidelines were subsequently published by WHO on all
types of tuberculosis, DOTS did not specifically
emphasise smear-negative tuberculosis, extrapulmonary
tuberculosis, childhood tuberculosis, or drug-resistant
tuberculosis; neither did it address latent tuberculosis

infection. The DOTS approach, while perhaps fit to
budget constraints, was therefore not comprehensive
and proved insufficient to curtail ongoing tuberculosis
transmission. The expanding HIV epidemic and the
growth of drug-resistant tuberculosis further under-
mined the DOTS strategy, which was hampered by
imprecise diagnostic tools and passive case detection.

Despite progress against the tuberculosis pandemic
since the introduction of DOTS—and subsequently, an
enhanced strategy by WHO to intensify tuberculosis
control efforts>—the potential to dramatically reduce
tuberculosis incidence and mortality worldwide as first
proposed in 1993 has not been realised.
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Total number of Deaths (%) by age group in 2016 Average annuval rate of
deaths (thousands) decline (% per year)
2000-16
0-4 years 5-69 years =70 years
Tuberculosis* 1290 1.9% 70% 28% 1-4%
HIV and AIDS* 1010 6-5% 92% 13% 1.9%
Diarrheal disease 1380 35% 36% 15% 2:4%
Vaccine-preventable disease 274 41% 48% 11% 4-6%
Meningitis and encephalitis 383 26% 58% 16% 2:0%
Malaria 446 65% 31% 4-0% 2:6%
Respiratory infections 2970 30% 24% 46% 0-7%
*Per standard classification in the WHO's Global Health Estimate,” and in The Institute for Health Metrics and Evaluation Global Burden of Disease, tuberculosis deaths in
HIV-infected individuals are classified as AIDS deaths.
Table 2: Major infectious causes of death, mortality in 2016, and rates of change 2000-2016*

Dismayed by this lack of progress and after intensive
collaboration with the global tuberculosis community,
WHO proposed the End TB [tuberculosis] Strategy to
the World Health Assembly that endorsed it in May,
2014. The new strategy was then incorporated into the
UN Sustainable Development Goals (SDGs). By 2030,
the strategy aims to reduce tuberculosis deaths to 90%
of those in 2015 and tuberculosis incidence to 80% of
that in 2015, and to ensure that families do not face
catastrophic costs due to tuberculosis (appendix p 4).>*
The global burden of tuberculosis in 2019 remains
substantial and for reasons outlined below, those targets
will not be attained without urgent corrective action.

Tuberculosis-related mortality and the persistent
burden of tuberculosis infection and disease
Tuberculosis remains a global public health emergency,
responsible for more deaths than any other infectious
disease. Although globally the tuberculosis mortality rate
has declined approximately 3% per year since 2000, or
42% overall between 2000 and 2017, this decline reflects
substantial progress in the number of patients diagnosed
and treated. Moreover, it also occurred as poverty-related
drivers of tuberculosis decreased and economies grew.
For example, Cote d’Ivoire, Ethiopia, Vietnam, and
Zimbabwe all achieved annual average rates of decline in
tuberculosis mortality of more than 6% between 2000
and 2017 (table 1). This progress aside, however,
tuberculosis deaths, especially among people with HIV
and in children are still substantial.** Furthermore, rates
of tuberculosis mortality have declined much more slowly
than for most other infectious diseases (table 2). In many
parts of sub-Saharan Africa and southeast Asia,
tuberculosis remains a leading cause of years-of-life lost.
Moreover, tuberculosis ranks as the 13th leading cause of
death and the 11th leading cause of years-of-life lost
worldwide.®

An estimated 10 million people (90% adults,
58% adult men) became ill with tuberculosis in 2017
Eight countries in southeast Asia and Africa
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(India, China, Indonesia, Philippines, Pakistan, Nigeria,
Bangladesh, and South Africa) accounted for two-thirds
of all new cases worldwide. Overall, tuberculosis inci-
dence has fallen approximately 1-4% per year since
2000 and 2% per year since 2015. This is far less than
the rate needed to achieve WHO End TB targets® (an
annual incidence rate decline of 4-5% by 2020 and
10% by 2025 to achieve the milestone case reductions)
and less than declines in mortality. The overall slow
decline in tuberculosis burden suggests that
tuberculosis programmes, although reducing deaths,
are insufficient to overcome poverty-related drivers that
substantially affect the pandemic.’ Modelling studies
suggest that, to avert transmission, individuals at risk
must be identified and provided effective preventive
therapy, and individuals with less infectious, early
tuberculosis must be diagnosed and provided immediate
treatment.'*"

Between 2000 and 2016, 32 national tuberculosis
prevalence surveys were done in 26 countries.” Many of
these studies have found a higher prevalence of tubercu-
losis than previous estimates based on less precise
information, such as case notifications. The upwardly
revised incidence estimates highlighted large numbers
of undiagnosed or unreported tuberculosis cases in
many countries. Prevalence surveys also showed that
people with tuberculosis often sought care for symptoms
that health-care workers did not identify. Other
individuals did not recognise the seriousness of their
symptoms and had not sought care. All prevalence
surveys in the past decade have found a higher burden of
tuberculosis among men, with men/women ratios
ranging from 1-2 (in Ethiopia) to 4-6 (in Vietnam).’ The
higher global disease burden in men—estimated to be
1-8 times higher than in women*—combined with larger
detection and reporting gaps highlight gender differences
in accessing care that might be related to both financial
barriers and stigma.” The differences also suggest that
male-friendly strategies to improve access to and use of
health services are required.”
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Reasons for slow progress

The slow progress against tuberculosis since 1993 has
resulted from a mix of political, societal, scientific, and
strategic shortcomings. These shortcomings include
health system frailties; lack of investment in control
efforts and in research towards developing new medical
tools; reliance on simplified, one-size-fits-all approaches
that do not meet the different needs of individual patients;
biological factors, such as HIV coinfection and the spread
of drug resistance; and the huge and persistent reservoir
of latent tuberculosis infection. Moreover, tuberculosis
disproportionately affects those communities with the
least agency to effect change. The Lancet Commission on
Investing in Health," in a report prepared for the 2018
Astana Conference on Health for All, assessed the
progress against tuberculosis in the context of progress on
other key outcomes, including child mortality, maternal
mortality, and HIV. The Commission concluded that the
rates of decline in child mortality and HIV mortality since
2000 were high, and still increasing. Progress against
maternal mortality was slow and against tuberculosis
slower still. In both cases, progress had slowed since 2010.
The challenge to the tuberculosis community stands clear.

Insufficient investment and political will
Deaths from tuberculosis decreased rapidly in western
Europe and the USA as living standards improved. The
combination of a decline in tuberculosis cases in high-
income countries (HICs) and the absence of a powerful
civil society voice in high-burden countries has under-
mined efforts to garner the same political support or
domestic investment as for other diseases. Efforts have
been hampered in low-income countries because of a
failure to recognise the profound negative economic
impact of the pandemic and to advocate for increased
donor financing in high-burden. In many of the highest
burden countries, chronic underfunding and absence of
political will have profoundly disabled tuberculosis
programmes, and also explain why, 40 years after the
Alma Ata Declaration,® half of the world’s population still
lacks access to comprehensive health-care services.
Funding for tuberculosis research and development
has been stagnant for many years, despite tuberculosis
remaining a major global health threat.’ A reflection of
this underinvestment is the continued reliance upon
tools such as smear microscopy and the BCG vaccine,
which were developed nearly a century ago.* Although
global funding for tuberculosis research received more
funding in 2018 than ever before (US$772 million), the
pace at which scientific discovery progresses has been
greatly hindered by insufficient funding dedicated to
research priorities that have been extensively defined.”"

Broken care cascades and poor quality of care

Improvement of tuberculosis management requires early,
accurate case detection together with the rapid initiation
of and adherence to effective treatment that prevents

Mycobacterium tuberculosis (M tuberculosis) transmission,
especially in high-burden countries. Therefore, national
tuberculosis programmes in such settings must first
invest to ensure that all patients with tuberculosis seeking
care have access to diagnostics and treatments.
Unfortunately, tuberculosis care is frequently delivered
with little attention to patient needs and preferences,
poorly coordinated with other services, and undermined
by insufficient access to essential services.® A recent
assessment of patient pathways in 13 countries accounting
for 92% of the world’s missed tuberculosis cases showed
that even among people who actively sought care, fewer
than one-third sought care at a facility that had the capacity
to diagnose or treat people with tuberculosis, or both.*?*
Referral systems to access diagnostic technologies also
were restricted. These findings confirm results from
numerous other studies from various settings that show
the many programmatic and financial barriers** pre-
venting people with tuberculosis from accessing health
care.” Furthermore, they highlight how it is crucial to
align the availability of services to where people seek care.

Not only is access highly variable, so too is the quality
of tuberculosis care in many high-burden countries.
Although the DOTS strategy emphasised the importance
of quality-assured drugs and diagnostics, it neglected to
ensure the prioritisation of the quality of tuberculosis
care. The Lancet Global Health Commission on high-
quality health systems, published in 2018, highlighted
that half of all tuberculosis deaths result from poor-
quality care.” As figure 1 shows, the quality of care is
undermined by chronic underfunding, limited access to
new tools, and the inadequate implementation of
policies.

Numerous studies have highlighted substantial gaps
in the tuberculosis care continuum for all forms of
tuberculosis cases: active disease, drug-resistant tubercu-
losis, latent infection, and childhood tuberculosis.*** In
an Indian analysis of patients with multidrug-resistant
tuberculosis, only 14% completed treatment and 11%
remained disease-free at 1 year.” One study in South
Africa found that only 82% of the 532005 tuberculosis
cases were diagnosed, and less than 54% of drug-
susceptible tuberculosis cases completed treatment.®
Of those with rifampicin-resistant tuberculosis, only
22% completed treatment (appendix p 9). Standardised
patient studies in three countries (China, India, and
Kenya) show that most primary care providers are unable
to diagnose tuberculosis. Moreover, referral links to the
National Tuberculosis Programme are weak, with data
from standardised patient studies in these three countries
showing that only 28% to 45% of patients were correctly
managed by primary care providers.**#

Simply put, the global capacity to diagnose, link to care,
treat, and cure patients with tuberculosis is woefully
inadequate for the massive burden of disease that exists.
The public health implications, as well as the poor
clinical and financial implications for patients,* are
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2-month delay in diagnosis
Only 1in 2 patients with drug-susceptible tuberculosis, 1in 5

patients with MDR tuberculosis, and 1 in 5 patients with latent
tuberculosis infection are adequately diagnosed and treated

e 6 6 o o
w* w* w Patients lost to follow-up: 4-38%

50-60% 52% HBCs recommend
patients begin seeking

care in informal (eg,
ayurvedic or homeopathic

47% have implemented this

doctors, and pharmacists) ot IOVY'mCOWe HEG, population
and private sectors domestic funding represents
<7% of NTP budget needs

Quality of tuberculosis care: people-centred, equitable, resilient, and efficient

High costs to patients
(patients spend more than half of annual

income on care) 558000 new MDR or RR
Increased waiting times for treatment

Probably low patient satisfaction with care in 230000 MDR and RR
(although additional research is needed)

Process of care Governance Platforms Workforce Tools
1-1 microscopy labs
Xpert MTB/RIF as initial test. per 100000 population

1-3 DST per 5 million

Limited accessibility to
tuberculosis services at
community level

10 million new cases,
1.6 million deaths (case
fatality 16%) in 2017

Delays in diagnosis results in

tuberculosis cases, resulting

tuberculosis deaths

3 health-care providers
are seen before diagnosis

10 sputum smears for every
Xpert test in HBCs

28%-45% of providers 20% of patients in need of
correctly manage bedaquiline have received
tuberculosis cases it

Figure 1: Dimensions of tuberculosis care quality and barriers that undermine optimal service qualitys*¢>22¢-4¢
This figure, based on the framework used by Lancet Global Health Commission on High Quality Health Systems in the SDG Era,” highlights how the quality of
tuberculosis services is undermined when there is inadequate investment in foundational infrastructure, tools, and resources. DST=drug-susceptibility testing.

HBC=high-burden countries. MDR=multidrug-resistant. RR=rifampicin-resistant.

self-evident. Substantially reducing tuberculosis mor-
tality and incidence will require a great increase in both
the coverage and the quality of tuberculosis services
across the entire care continuum.

Failures to optimise private sector engagement

Of the 3 -6 million unrecognised or missing patients with
tuberculosis (ie, those patients that either do not present
for diagnosis or who are diagnosed but whose disease is
not notified to the tuberculosis programmes) in 2017,
56% of them were in seven countries where primary care
is dominated by private providers and more than 75% of
initial care-seeking is in the private sector (table 3).
However, in these countries, private provider notifications
are just 20% of total tuberculosis notifications and 12% of
estimated tuberculosis incidence. Based on data from
tuberculosis prevalence surveys and private sector drug
sales,” a considerable proportion of patients are treated in
the private sector, with largely unknown levels of quality
and patient outcomes. Given the dominance of private
health care in countries with the largest share of missing
patients with tuberculosis, private providers must be
engaged to provide high-quality, person-centred care on a
scale equal to their role in primary care to meet national
and global goals.

Modelling studies also suggest that untreated or poorly
treated patients in the private sector are a major source
of M tuberculosis transmission,* which is due to delay in
diagnosis and treatment initiation, as well as recurrent
tuberculosis among patients who were inadequately
treated in this sector. Therefore, improving the diagnosis
and treatment of patients seeking care in private facilities
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is an opportunity to rapidly reduce tuberculosis trans-
mission. Engaging private providers can also reduce
unnecessary morbidity and mortality caused by
inappropriate treatment, drug resistance caused by
undetected multidrug-resistant tuberculosis and incom-
plete treatment, and catastrophic expenditures and
impoverishment.

Failure to target resources at hot spots and high-risk
populations

Global and regional data camouflage localities where the
tuberculosis pandemic continues to grow unabated.
Many different microepidemics exist, and the risk of
both acquiring and dying of tuberculosis is unevenly
distributed across society. Even adjacent neighbourhoods
might have a markedly different prevalence, as recent
analysis from Chennai, India, shows.” Such regional
variations reflect social and environmental determinants,
which include living in densely populated areas™* and
working in occupations such as health-care or mining
that increase the risk of tuberculosis.”** Accurate case
detection together with rapid initiation of and adherence
to effective treatment (both preventive and curative) that
prevents transmission are required. Therefore, National
Tuberculosis Programmes in high-burden regions must
scale up active case-finding strategies for those people
and populations at the highest risk, rather than relying
on passive case finding alone. Unfortunately, active case-
finding strategies, even in the highest risk populations,
are not widely implemented because of cost concerns
and lack of research consensus on what best practices
should be included.*
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[rank]) in 2017

Tuberculosis ~ Missing cases  Multidrug- Private share  Tuberculosis notifications by Private share of
incidence (thousands resistant of early private for-profit providers, 2017 tuberculosis treatment
(thousands [rank]) in 2017* tuberculosis care-seeking
[rank]) in 2017 cases

(thousands

n % of total % of Population  Drug sales
notifications estimated  survey
incidence
India 2740 (1) 953 (1) 135 (1) 80% 383784  20% 14% 46% 54%
Indonesia 842 (3) 400 (2) 23(7) 74% 59549  13% 7% 46% 51%
Nigeria 418 (6) 316 (3) 24.(6) 67% 3975 5% 1% 22% NA
Philippines 581 (4) 264 (4) 27 (4) 70% 52375  16% 9% 21% 43%
Pakistan 525 (5) 166 (5) 27 (4) 85% 79332 22% 15% NA 45%
Bangladesh 364 (7) 121 (6) 8(11) 82% 67332 28% 18% 30% NA
Myanmar 191 (10) 61 (13) 14 (8) 78% 18149  14% 10%
Total 5661 2021 244 75% 665489 20% 12%
% of global total 57% 56% 41%

Data sources provided in appendix p 34. NA=not applicable. *Not diagnosed or reported to the national tuberculosis programme.

Table 3: Misalignment of tuberculosis notifications with care-seeking and treatment in seven high-burden countries with dominant private sectors

Neglect of tuberculosis control strategies
Ending tuberculosis as a disease of public health
significance must entail a comprehensive, cogent
prevention agenda. Because the human reservoir of
M tuberculosis infection is substantial,” predominantly
asymptomatic, and long-lived, identifying individuals
who are at highest risk of progression to disease, who
would thus benefit the most from preventive therapy, is
crucial. The benefits of preventive tuberculosis therapy
have been known for more than 60 years. Pioneering
studies in the 1950s and 1960s provided strong evidence
of the efficacy of isoniazid in preventing active tubercu-
losis in children,”® Alaskan Native populations, resi-
dents of congregate living facilities (such as psychiatric
hospitals), and household contacts of patients with
tuberculosis.”® Subsequent work has further docu-
mented the benefits of preventive therapy for individuals
with evidence of recent infection, those with radio-
graphic evidence of previous untreated tuberculosis,®
people with HIV,® recipients of immunosup-
pressive therapy,” and other immunocompromised
individuals.®

Large population-based studies of tuberculosis preventive
therapy and mathematical models both suggest that
preventive treatment of tuberculosis infection—as part of a
comprehensive approach that includes active case-finding
and prompt, effective treatment—can sufficiently reduce
population-level transmission to interrupt the cycle of
infection, illness, and death.*® Unfortunately, despite
abundant evidence of its efficacy, the use of preventive
therapy globally has been limited,* because tuberculosis
control programmes in low-income and middle-income
countries (LMICs) have focused almost exclusively on
detection and treatment of individuals with active
tuberculosis disease.

Drug-resistant tuberculosis

Among the 558000 individuals estimated to develop
rifampicin-resistant tuberculosis each year, most are
thought to be infected with multidrug-resistant
tuberculosis (resistance to Dboth rifampicin and
isoniazid).” Despite this large burden, only one-quarter
of the estimated number of individuals with multidrug-
resistant or rifampicin-resistant tuberculosis were
diagnosed and notified in 2017° The remainder either
form part of the so-called missing millions or were
placed on largely ineffective first-line treatment in the
absence of a drug-resistant tuberculosis diagnosis.
Among those diagnosed, 87% were reported to have been
enrolled on treatment, with only 55% of these successfully
treated. This simple cascade leaves only 12% of the global
multidrug-resistant or rifampicin-resistant tuberculosis
burden successfully treated. Although the variations in
the prevalence of drug-resistant tuberculosis between
countries are substantial, multidrug-resistant prevalence
can vary by a factor of 10 at the subdistrict level and even
more from one health centre to the next.®* The largest
number of drug-resistant tuberculosis cases are in India
(which along with other high-burden countries has
witnessed the emergence of so-called totally drug-
resistant strains)® and China (where one-quarter of all
active tuberculosis disease cases are resistant to
either isoniazid or rifampicin).” Importantly, increasing
evidence shows that the majority of drug-resistant
tuberculosis cases reflect transmission rather than initial
acquisition.”™ Thus, a high priority for curbing drug-
resistant tuberculosis is to interrupt its transmission
through early diagnosis and prompt initiation of effective
treatment.” In parallel, an urgent need exists to develop
and trial preventive treatment strategies that are effective
against drug-resistant forms of this disease.
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Social determinants of the tuberculosis pandemic
Fundamentally, tuberculosis is a disease of poverty.”
Most often it causes substantial losses in productivity for
people already living in poverty (3—4 months of work) and
their families (30% of yearly household earnings).* Social
determinants that contribute to tuberculosis risk are
linked both directly and indirectly to social and economic
vulnerabilities.” Surveys in seven countries show that
patients who develop tuberculosis often face catastrophic
costs (>20% of household income in LMICs) just to
access care for diagnosis and treatment.***-*In Vietnam,
for example, 63% of tuberculosis-affected households had
catastrophic costs, 38% needed loans or sold assets (so-
called dissavings), and 27% reported serious tuberculosis-
related financial burdens”” Substantial social and
economic burdens make patients with tuberculosis less
likely to present for care, complete tuberculosis testing,
and initiate and adhere to treatment®* leading to
increased M tuberculosis transmission, morbidity, and
mortality¥* The financial effects of tuberculosis are
substantial and long lasting; as shown in panel 1,
individuals with this disease in rural India had severe
financial hardship even 7 vyears after completing
tuberculosis treatment.

As history shows, the global tuberculosis pandemic is
not homogeneous and characterised by a gradual decline
in incidence. Rather it is a heterogeneous collection of
microepidemics in which transmission in each setting is
driven by different factors," from HIV-induced immune
defects to inadequate diagnosis and treatment.” In
settings where increased attention and resources have
been devoted to control tuberculosis (eg, New York [US],*
Alaska [US]," and China),” remarkable successes have
been achieved. However, in regions where facilitators of
transmission have been leftunaddressed (eg, incarceration
in eastern Europe), tuberculosis has resurged. To prevent
resurgence, tuberculosis control programmes must
anticipate and respond to dynamic demographic,
environmental, and socioeconomic trends, mapping each
microepidemic to clearly understand its drivers and how
it is evolving. In addition, anticipating the threats of
vulnerable aging populations, global proliferation of
urban slums, and the increasing incidence of non-
communicable diseases, such as diabetes and chronic
lung disease, is essential. In the SDG era, ending
tuberculosis must be framed within a broader health and
development agenda.” This agenda includes unders-
tanding that reducing tuberculosis mortality and
improving the health system are inextricably linked with
ensuring gender equality (SDG 5), improving working
conditions (SDG 8) and urban planning (SDG 11), and
mitigating the effect of air pollution and food insecurity
caused by climate change (SDG 13). Purely biomedical or
public health solutions are not enough to end the tubercu-
losis pandemic;"” economic development and exigent
investment in social policy strategies that can alleviate the
drivers of this disease are also important.
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Panel 1: Long-term economic impact of tuberculosis on households in India

Multiple studies document the often substantial financial outlays faced by patients with
tuberculosis and their families as a result of catastrophic tuberculosis-related medical
expenses.®* However, few studies document the long-term economic effects of
tuberculosis on households or provide insights on how and how often tuberculosis
causes impoverishment, and the potential for financial recovery.®®**

What we did and found

We analysed longitudinal data (26 032 rural households) from the India Human
Development Survey (IHDS) | (2004-05) and Il (2011-12). We used multivariable regressions
to characterise the relationship between tuberculosis, expenditures, and loan-taking in the
short term and risks of impoverishment and debt in the long term (7 years later), adjusting
for baseline household sociodemographics and health, as well as geographic and seasonal
fixed effects. Moderately poor households (<$3-10 per day per individual) reporting a case of
tuberculosis at baseline were more likely to be extremely poor (<$1-90 per day

per individual) 7 years later (36% [95% Cl 23-50]). Despite India’s overall economic growth
during this period, 7-year growth of real, non-medical expenditures was three times higher
for otherwise similar households without tuberculosis at baseline compared with those with
tuberculosis. High-interest loan-taking was an important impoverishment mechanism.

What it means

Households experiencing an active tuberculosis case at baseline are more likely years later
to either remain poor or to become impoverished and indebted than comparable
households without active tuberculosis. Tuberculosis adverse effects, which extend well
beyond an individual patient’s health, are often long-lasting. These findings underscore
the importance of WHO's social protection goals, which highlight the potential economic
benefits of expanding social protection and insurance®**® and affordable credit to rural
areas to prevent households affected by tuberculosis from remaining or becoming poor,
thus interrupting the disease—poverty cycle (appendix p 61).

Global leaders have made a strong political
commitment to ending the tuberculosis pandemic

The UNHLM in September, 2018, endorsed an ambitious
and powerful declaration to accelerate progress towards
the goals outlined in the End TB strategy (panel 2).
Together, programmatic innovations, new health tech-
nologies, sustained global economic growth, increasing
commitment to attaining UHC, and mounting political
momentum to definitively address tuberculosis can all
contribute to achieving that goal. A long-term political
pledge, however, requires a clearly defined endpoint and
a roadmap for how to achieve it. For the purposes of
this report, the Commission focused primarily on the
goals outlined in the UNHLM declaration and the End
TB strategy mortality target: a reduction by 90% from
the worldwide mortality in 2015, which was about
24 tuberculosis deaths per 100000 population per year
(including in people with HIV). We recognise that efforts
to reduce tuberculosis mortality must occur concurrently
with strategies that prevent ongoing transmission and lead
to reductions in incidence. However, focusing on mortality
rather than incidence is motivated by a desire to make
the recommendations of the report relevant to a broad
audience of policy makers and public health practitioners,
for whom change in mortality is a more useful metric of
progress than tuberculosis incidence.
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Panel 2: UN High Level Meeting on tuberculosis

On Sept 26, 2018, Heads of States and government representatives from all UN member
states affirmed a political declaration to end the global tuberculosis pandemic, pledging
to work together to accelerate national and global collective actions. Among the specific
goals that Heads of States agreed to were:

1340

Commit to diagnose and treat 40 million people with tuberculosis by 2022, including
3.5 million children and 1-5 million people with drug-resistant tuberculosis

Commit to prevent tuberculosis for those at most risk of developing the disease—
providing tuberculosis preventive therapy to at least 30 million people by 2022,
including 4 million children under age 5 years and 6 million people with HIV

Commit to secure sustainable financing for tuberculosis research and development
with the aim of increasing overall global investment to US$2 billion annually, ensuring
that all countries contribute appropriately to support quality research and
development of new tools and the effective implementation of approved health
technologies

Commit to mobilise sufficient financing for universal access to quality tuberculosis
prevention, diagnosis, treatment, and care, with the aim of increasing global
investment for ending tuberculosis and reaching at least US$13 billion per year by 2022
Requesting WHO to develop a multisectoral accountability framework and ensure its
timely implementation no later than 2019

The Commission concluded that achieving that goal
within a generation and at a feasible cost is realistic in
many settings, but it will require substantial investment
in resources. Countries like Japan," China,"*" and Peru™
have showed that rapid declines in tuberculosis mortality
can occur with sufficient political will and financial
investment, and when multisectoral steps to alleviate
poverty occurred in tandem with efforts to reduce
tuberculosis mortality. If other countries can replicate the
trends in tuberculosis mortality decline achieved in these
countries, then a 90% reduction in tuberculosis death
rates within a generation (ie, by 2045) is possible in many
settings (figure 2). For some high-burden countries,
however, even sustained investment will be insufficient;
transformative innovations in service delivery and
increased investment in new tools is necessary to end the
epidemic in these settings. Thus, our Commission set out
to answer two questions as the foundation for creating a
roadmap for countries to reduce tuberculosis mortality:
how should tuberculosis high-burden countries and their
development partners target their future investments to
ensure that ending tuberculosis is achieved, and what
policy priorities are necessary to ensure that the UNHLM
political declaration leads to rapid and sustained progress
towards ending the epidemic?

Report roadmap

Section 1 of this report highlights proven strategies to
reduce tuberculosis mortality in high-burden countries.
We focus first on high-priority strategies needed to close
gaps in the care continuum, including person-centred
approaches for diagnosis and treatment, active case-
finding approaches to reach high-risk populations, and
the urgent need to implement prevention interventions.

We emphasise the crucial need for new models of private
sector engagement to deliver high-quality care and
innovative ideas to optimise care for patients with drug-
resistant tuberculosis.

The challenge tuberculosis presents also has resulted
from neglecting to identify tuberculosis research as an
integral, crucial priority during the past 25 years.™
Although ending tuberculosis with existing tools is
possible, new products are essential to reduce cost,
simplify implementation, and accelerate progress. In
section 2, we describe why available funding for tubercu-
losis research and development must increase to expedite
transformative innovations in point-of-care diagnostics;
safer, less toxic, and shorter treatment regimens than
those currently available; chemoprevention; and a more
effective tuberculosis vaccine. The economic rates of return
on increased tuberculosis research and development
investment are both substantial and invariably beneficial
to poor and marginalised communities.™

Section 3 discusses how effective tuberculosis control
represents one of the so-called best buys in global
development, one that can produce considerable economic
dividends for high-burden countries. We examine the
potential to expand domestic tuberculosis financing
through increased revenue generation and prioritising
health care, as well as from more innovative sources,
including loans, gains in efficiency, and complementary
non-tuberculosis resources. Efforts to end tuberculosis
within a generation need to differ dramatically from those
in the past. Rather than relying on a global campaign
funded and led by foreign donors and focused on specific
interventions, increasingly tuberculosis control efforts
will require domestic resources and full country
ownership.™ We discuss how foreign donor support can
still have a crucial role in transitioning countries to full
country ownership by targeting resources to address drug-
resistant tuberculosis, investing in research and develop-
ment, and strengthening strategies that ensure sustainable
domestic funding for control efforts.

In section 4, we call for a new era of accountability and a
reinvigorated cadre of political leaders committed to doing
their part to accelerate efforts to end tuberculosis world-
wide. Heads of states, national tuberculosis programmes,
and even regional and site-level clinics must be held
accountable for their performance in contributing to
ending the epidemic. We advocate for an independent
review mechanism to evaluate the performance of all
major global stakeholders engaged in tuberculosis
programming.

Section 1: scaling up proven strategies

Several high-performing countries have shown that
substantive declines in tuberculosis mortality, although
difficult to achieve, can be achieved by using existing tools
to scale up evidence-based, best-practice interventions. To
substantially reduce tuberculosis death rates, we must
prioritise delivering person-centred and family-centred
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Tuberculosis mortality in 2000 and 2017*

Tuberculosis mortality projected to 2045
Business-as-usual approachi
.

per 100000 population per year)

End Tuberculosis mortality target will be achieved
[ No data were available in 2000

I Countries that have achieved the End Tuberculosis mortality target (ie, the mortality rate in these countries had already declined to less than 90% of the globe mortality rate in 2015, which was <2 people

[ Countries that have not achieved the End Tuberculosis mortality target, but are on course to achieve it within a reasonable time frame (mortality rate between >2 and <4 people per 100 000 population)
I Countries that have not achieved the End Tuberculosis mortality target (90% reduction in tuberculosis mortality rate cf. 2015 global mortality rate)
[ Countries that have not reached the End Tuberculosis target; in these countries, average change in tuberculosis mortality has increased between 2000 and 2017, thus it was not possible to project the year when

Figure 2: Progress toward End TB mortality target

Incidence trends and projections on which these maps are based on data shown in the appendix pp 13-16. *Average mortality rate decline calculated as the average annual rate of decline in mortality
rate in each country between 2000 and 2017. tSome countries achieved a mortality of less than 2 cases per 100 000 population in 2017 but trends in mortality do not guarantee that these rates will be
maintained. These countries include: American Samoa, Aruba, Barbados, Bermuda, Cuba, Cyprus, Grenada, Mauritius, Montserrat, Saint Lucia, and United Arab Emirates. $Business as usual mortality
rate decline is calculated as the average annual rate of decline in mortality rate in each country between 2000 and 2017 applied forward to 2045. SOptimised approach is based on 7-7% annual rate of

decline in mortality and is applied to all countries. This estimated decline in mortality has been achieved by highest performing countries from 2000-17.

programmes to individuals with active disease, while also
reaching high-risk populations with screening and preven-
tive services. This comprehensive, integrated approach
requires first focusing resources to ensure the availability
of high-quality services to diagnose, treat, and prevent all
forms of tuberculosis in both the public and private
sectors. It then requires investing in strategies to find
those with tuberculosis in high-risk communities and
scaling up preventive interventions in these communities.
Although no single approach is appropriate for all
countries, we highlight policy priorities that can inform
domestic budget allocations and donor investments in
high-burden countries, and we also discuss the specific
challenges faced by high-burden countries where private
sector care is substantial. and where drug-resistant
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tuberculosis is prevalent or emerging. These recom-
mendations are summarised in panel 3. To complement
these recommendations, we present modelling analysis
from three countries with different epidemiologic profiles,
Kenya, India, and Moldova.

Ensuring delivery of high-quality, person-centred
services

Defining person-centred care

To respond effectively to people with tuberculosis and to
reduce delays in their diagnosis, treatment, and cure,
tuberculosis services must be person-centred—that is,
they must be holistic, individualised, empowering, and
respectful, encouraging informed decision making and
self-determination.” Given that tuberculosis commonly

1341



The Lancet Commissions

1342

Panel 3: Commission recommendations

In the wake of the UN High Level Meeting on tuberculosis on
Sept 26, 2018, this Lancet Commission provides a roadmap for
countries to follow as they tackle their individual tuberculosis
epidemics. The roadmap outlines overarching policy goals and
action steps that countries can take to reduce tuberculosis
incidence and mortality.

Scaling up proven strategies

+ Ensure person-centred and family-centred services are
available to all who receive care for tuberculosis,
guaranteeing access to high-quality diagnostics and
treatment wherever they seek care

«+ Reach high-risk populations, beginning with those most
easily identified through rapid screening, diagnosis, and
robust treatment support; community engagement and
adequate resources must be available to reach these
populations

« Target certain high-risk populations and people for
preventive therapy in tandem with active case-finding
strategies; once high-risk populations are successfully
reached, invest in identifying those with active tuberculosis
in the general population, primarily by strengthening the
capacity of health system delivery and moving toward
Universal Health Coverage (UHC)

«  Prioritise private provider engagement by building
partnerships that improve quality of care and reporting of
tuberculosis cases to encourage accountability, especially in
high-burden countries that mostly provide care in the
private sector

«  Provide universal access to drug susceptibility testing (DST,
as a minimum to rifampicin) at the time of diagnosis for all
people with tuberculosis, and ensure access to second-line
DST for all people with rifampicin-resistant tuberculosis

Investing in tuberculosis research and development

+ Invest in and accelerate the pace of tuberculosis research,
innovation, and development, including diagnostics,
therapeutics, and chemopreventive strategies and vaccines,
as well as population, policy, and implementation research;
invest in research to overcome the challenge of tuberculosis
and HIV co-infection because tuberculosis is the leading
cause of death in people with HIV

« Invest in operational and programmatic research to rapidly
translate research findings into tuberculosis control policies
and programmes to address public health needs;
these investments represent a global public good

affects families, and young (<5 years) and elderly (>70 years)
family members of people with tuberculosis are at high
risk of developing tuberculosis disease, services must
be family-centred™ in addition to person-centred. Thus,
a thorough assessment of care-seeking behaviour, tuber-
culosis epidemiology, as well as local demographic and
health system data, is necessary to determine where to
prioritise resources and which delivery gaps to address

+ Implement and scale up the use of existing biomedical and
prevention tools and strengthen the infrastructure and
capacity to operationalise new research findings into
tuberculosis control programmes

+ Deliver strong advocacy to science ministries and
research-oriented pharmaceutical companies, including
ministries and companies in middle-income countries,
to ensure global commitment to tuberculosis research and
development; finance the early uptake of new products to
provide important investment signals to product developers

Ensuring sustainable financing for tuberculosis

+ Boost domestic resource mobilisation by increasing the
distribution of public resources to health, pooling financing,
and allocating tax revenues to health, especially in
middle-income countries

+  Reduce reliance on private finance of both private and
public providers of tuberculosis services

+ Increasingly focus donor financing for tuberculosis on
investments in global public goods, including (but not
limited to) market-shaping activities, support for tuberculosis
advocacy and leadership, and research and development

+ Continue donor financing for tuberculosis treatment and
prevention as a priority in low-income countries, in addition
to investing in reducing the spread, particularly the
cross-border spread, of drug-resistant tuberculosis in all
affected low-income and middle-income countries

+ Develop new models of donor financing that catalyse
domestic investment, encourage innovation, and
strengthen accountability to citizens rather than donors

Creating the enabling environment to End TB [tuberculosis]

+ Accelerate progress towards UHC; robust national
tuberculosis programmes that can prioritise specific
tuberculosis care, and prevention functions within a
pathway to UHC are essential in high-burden countries

+ Fortify the leadership and engagement of civil society in all
aspects of tuberculosis programming by strengthening and
increasing their decision making roles in policy,
implementation, and accountability, and investing in their
involvement as a global public good

» Establish independent, multisectoral accountability
mechanisms, including the creation of report cards, to
ensure that all parts, especially governments and their
development partners, are accountable for progress towards
ending the tuberculosis pandemic

first. In all contexts, the first priority must be ensuring uni-
versal access to high quality, person-centred tuberculosis
care for individuals who are already in the health system.

Unfortunately, in many high-burden settings, health
system frailties are inimical to delivery of person-centred
tuberculosis services: individuals with tuberculosis often
are neither identified nor appropriately evaluated in a
timely manner;™"™ and once a diagnosis is established,
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they are not initiated on or supported to complete treat-
ment that ensures a durable cure. Tuberculosis services
must align with care-seeking behaviour to bring about
person-centred care and prevention. Optimising alignment
of services, both in national tuberculosis programmes and
in the non-state sector (eg, private providers and non-
governmental organisations [NGOs]), can help ensure
higher tuberculosis cure rates and improve the efficiency of
care delivery to ensure greater equity and control costs. By
redressing inequities in access, improving efficiencies in
delivery, and protecting patients from physical and financial
hardships, these interventions are also integral to robust
health systems and to the broader the UN SDG agenda.”™

Rethinking tuberculosis service delivery

As the UNHLM declaration showed, the political
commitment to promote person-centred policies is
strong. Solid ethical and moral rationales for adopting a
people-centred approach to tuberculosis care also exist.
Providing patients with choices about where they access
care and giving them ownership over clinical decisions
can have important beneficial clinical consequences, as
efforts in Russia have shown. In one study,” people who
were lost to follow up in Tomsk, Russia, where alcohol
abuse is a major comorbidity with multidrug-resistant
tuberculosis, were offered alcohol reduction interventions
along with nutritional support, transportation support,
and a choice of where they would prefer to receive
ongoing care (inpatient, day hospital, or at home). After
the intervention, adherence improved from 52% to 81%
and a treatment success of 71% was achieved.

To be successful, person-centred tuberculosis care
demands a radical rethinking of how treatment is
delivered. Unfortunately, many national tuberculosis
programmes have been slow to embrace new models of
care, and have been constrained by limited technical
capacity, scarce resources, and a myriad of competing
priorities. This Commission emphasises that tuberculosis
programmes need to learn to evolve continuously, respon-
sive to changing demographics, patient preferences, and
available data. Differentiated HIV service delivery has
shown not only how service delivery innovations can
improve efficiency and effectiveness, but also how com-
munities can shape and inform systems. Similar strategies
are necessary to transform tuberculosis service delivery.
Marked disparities in particular demographic groups,
such as the elderly (>70 years) and working-age men,
highlight how the so-called one-size-fits-all strategy is
untenable. The case for implementing responsive models
of person-centred care that can reduce morbidity and end
tuberculosis within a generation is clear."

Aligning tuberculosis services with care-seeking patterns
To realise the vision of sustainable health for all, we must
ensure that health systems are fully resourced so all of
those at risk of tuberculosis can access diagnostic, curative,
and preventive services. Immediate and incremental steps
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are needed to strategically ensure that available resources
are appropriately allocated, with a long-term goal of
creating optimally integrated, person-centred health
systems. To achieve these goals tuberculosis programmes
must reallocate resources so that they align with how and
where people with tuberculosis, and those at risk of
developing the disease, seek care. Patient pathway analyses
(PPAs) mapping the continuum of care for people with
tuberculosis, using existing population-based surveys and
routine programmatic data, can enable programmes to
improve their understanding of how well patient care-
seeking and tuberculosis service availability align, high-
lighting system-level obstacles to patients accessing care.
This step is essential to prioritise efforts and plan
the placement of services to meet patient needs and
preferences. This method is well characterised” and, in
2017, results from five countries implementing PPAs and
two countries implementing care cascades were
published.® The analyses showed marked mismatches
between diagnostic capability and tuberculosis care-
seeking behaviour, with less than 30% of facilities where
patients initiate care able to do sputum smear microscopy
and even fewer having the capacity to do an GeneXpert test
or refer a sample for GeneXpert testing.” These results
also highlighted the need to prioritise deployment of rapid
molecular tests in certain places and strengthen specimen
referral mechanisms in others. In addition, PPAs have
highlighted the importance of facility-level data to ensure
efficient, targeted allocation of resources and to improve
the primary health-care network to find the missing cases.

In 2016, WHO’s Strategic and Technical Advisory
Group for Tuberculosis recommended that all countries
complete PPAs as part of their priority-setting and
planning processes.”” Implementation guidelines have
been published. However, fewer than ten countries have
completed subnational PPAs or care cascades.”™

Robust person-centred prioritisation and planning
demands a change in how data is collated and translated.
Myriad data collection requirements often leave national
tuberculosis programmes with numerous data points
that are disjointed, too many, and difficult to apply to
decision making. Furthermore, in most settings, planning
efforts have primarily used epidemiological data to
inform resource allocation, rather than also considering
how and where they should target resources to meet
patient preferences. Several recent evaluations have
enhanced our understanding of patient care seeking
patterns and health system capacities. However, few of
these data are being routinely incorporated into planning
processes. Unfortunately, evidence generation has been
heavily driven by top-down planning rather than by key
programmatic questions from national tuberculosis
programmes. In addition, donor requests for evidence-
based plans are not harmonised or synchronised
with country-level planning processes. Consequently,
countries can be locked into perpetual planning cycles
without time for implementation and learning, which
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makes a robust data consolidation process for each plan
nearly impossible.

Designing person-centred programmes will require
that data and evidence are consolidated so that gaps in
the care continuum are identified. It also demands that
tuberculosis survivors and their advocates have an
integral role in how tuberculosis care programmes are
designed, implemented, and evaluated. A systematic and
uncompromisingly person-centred approach to the use
of these data, as highlighted by the Kenya case study
(appendix pp 20, 21) can enable national tuberculosis
programmes to take the steps necessary to overcome the
obstacles that prevent people with tuberculosis from
reaching health services, not being diagnosed when they
do reach a facility, or not being notified or completing
treatment.

To support countries in moving toward person-centred
planning, the global architecture of tuberculosis,
including surveillance, technical assistance, and donor
financing, will need to better align with this step-wise,
person-centred approach. Global TB results frameworks
do not monitor gaps closed along the patient pathway or
specific health interventions optimised to the patient
experience. To address this issue, PPAs need to be
routinely deployed as key components of a package of
evidence that informs priorities and donor assistance.
Although it follows that realignment of resources with
care-seeking behaviour should improve the efficiency of
allocating national tuberculosis programme resources,
further research is warranted to validate this assumption.

Use network optimisation and big data analytics to
ensure all patients have access to services

Network optimisation is one strategy that can be used in
high-burden countries to ensure that patients presenting
with tuberculosis symptoms, many of whom drop out of
the patient pathway during the diagnostic phase,® have
access to rapid and accurate diagnostic services. Borrowing
analytic approaches from manufacturing industries,
network optimisation involves selecting the best network
configuration from available alternatives on the basis of
selected criteria and subject to constraints. Applied to
tuberculosis diagnostic services, it can help balance the
need to increase access to diagnostic services for those
most in need while ensuring cost efficiency and feasibility,
informing instrument placement, sample transportation,
referral mechanisms, staffing, and geographical
prioritisation. Furthermore, by integrating data from
other diagnostic tools (eg, chest radiography and HIV
testing) and other disease programmes (eg, HIV care and
treatment services), network optimisation can enable
more precise resource allocation across health sectors and
programmes.

One example of this approach comes from Lesotho,
where diagnostic network mapping was used to analyse
the national tuberculosis programme testing and care
cascade, and inform procurement decisions. Despite a

high unmet need, less than half of GeneXpert testing
capacity was being used in 19 of 25 sites where it was
available. Initially the national tuberculosis programme
planned to procure and deploy additional instruments
within the network. However, an analysis found that
network capacity could be better optimised by improving
referral flows and adjusting the placement of existing
instruments: relocating 13 existing instruments would
have the equivalent effect as the planned procurement of
seven new instruments.”

In the near future, big data aggregated from routine
Ministry of Health reports, donor-agency operating plans,
private health systems, and social media, as well as other
sectors of government, will help transform the efficiency
of tuberculosis programmes, enabling targeted scale up of
services and providing unprecedented situational aware-
ness and analytic capability to Ministers of Health and
national tuberculosis programmes managers. At present,
examples of aggregated data being used to enhance the
delivery of person-centred programmes are scarce in
resource-limited settings. However, integrated data
platforms, in combination with simulation technology,
could enable national tuberculosis programmes to create
detailed real-time models of the tuberculosis case
continuum, incorporating variability in patient care-
seeking behaviours, diagnostic capacities, gaps in linkages,
and health-care costs. In the future, such data systems
could provide user-friendly dashboards at each level of the
health system, with a single interface for both static and
real-time analysis of complex systems, enabling national
tuberculosis programmes to predict changes in patient-
demand, anticipate stock-outs, determine use of diagnostic
and treatment assets and, ultimately, improve patient care.
The use of aggregated, big data sources will demand
specialised equipment, interoperability standards, co-
herent data collection, and analysis systems, as well as
regulatory oversight.” However, these approaches are
being successfully applied to address other complex health
system problems in the USA™" and elsewhere."” Certainly
such innovations could successfully help close delivery
gaps for tuberculosis programmes, especially if used in
tandem with technologies that empower patients. The
disruptive opportunity of smartphones, for example, to
increase service demand generation, enhance provider
accountability,” and optimise adherence,”** are sub-
stantial.** The effect of these digital solutions is likely to be
incremental and heterogeneous, exaggerated in the short
term but underappreciated in the long run.”

Improving quality management to ensure high-quality
service delivery

In addition to PPA and network design analyses to
ensure access to services for all patients presenting with
tuberculosis, we must improve the quality of care that
patients receive. Unfortunately, cascade of care analyses
shows large gaps in the quality of care for both adults
and children, and for Dboth drug-susceptible and

www.thelancet.com Vol 393 March 30,2019



The Lancet Commissions

drug-resistant tuberculosis in many high-burden
countries.**"* Standardised patient studies in India,
Kenya, South Africa, and China***# have shown that the
quality of care for tuberculosis is poor. In a study in
China, for example, health-care providers did not
correctly manage patients presenting with archetypal
symptoms or results suggesting active tuberculosis
59% of the time.” In an Indian study, only one-third of
private practitioners correctly managed tuberculosis
when presented with a text-book standardised patient
with this disease.**

Traditionally, programmatic effects and outcomes have
been defined primarily by epidemiological measures.
Such a focus, however, overlooks that outcomes tied to
improving care quality by closing gaps along the care
cascade are more relevant operationally and can
accelerate progress. Quality management tools can help
frontline providers and national tuberculosis programme
managers address those gaps to improve care quality, as
well as address the drivers of ongoing transmission.”

Quality management programmes must become part of
national tuberculosis programmes and ideally integrated
into existing national quality management programmes
(appendix p 26). Ensuring that national tuberculosis
programmes managers and their teams have access to
this expertise will facilitate the development of ways to
measure and improve quality. Nonetheless, a culture
change in how tuberculosis data are used to improve care
must occur at every level of the health system, including
greater accountability of local tuberculosis clinics to
patients they serve. Globally, a quality management
programme that embraces improvement methods can be
a powerful lever to improve donor-recipient accountability
and enhance donor efficiency. WHO has a crucial role in
supporting a quality management agenda and creating a
global culture that supports quality improvement and
accelerates dissemination of learning through peer
exchange. Linking donor support to quality indicators
could also improve efficiencies in donor financing and
enhance transparency.

Implementing quality improvement: lessons learned
from tackling HIV

Over the past few decades, HIV programmes in sub-
Saharan Africa, the Caribbean, and Asia have implemented
quality management programmes to optimise the use of
limited resources available from governments and donor
agencies.” The basic elements of quality management
include a formal quality management plan, a technical
working group or committee, a set of performance
measures, expectations for implementing quality im-
provement activities, staff capacity building, and patient or
community involvement. These elements are necessary to
achieve sustainability in the face of expected staff turn-
over and environmental changes that affect the stability
of health-care organisations and the workforce. By
leveraging a four-step continuous cycle of improvement
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(plan-do-check-act), these programmes have driven
substantive change by developing local solutions to
improve the quality of HIV care. Improvements have been
shown across different facets of care, including treatment
adherence,”® reducing mother-to-child transmission of
HIV," paediatric services,” enhancing adherence to
treatment guidelines,” and strengthening the clinical
capacity of front-line providers."

Similar approaches can be used to improve the quality of
care for patients with tuberculosis, while also enabling
increased accountability at all levels of national tuberculosis
programmes (case studies in the appendix pp 22-24 provide
examples from the public and private sector, at facility and
regional level, of how quality improvement approaches
have been deployed to improve tuberculosis outcomes).

Using the cascade of care as an organising framework,*
national tuberculosis programmes can measure quality at
a facility-level with a set of indicators that represent key
steps in the care cascade or that reflect the international
standards of tuberculosis care (appendix p 25)." National
reporting of these quality indicators can help national
tuberculosis programmes identify low-performing facil-
ities that might require more support or resources.
Furthermore, health facilities can use the tools of root
cause analysis to identify specific barriers and generate
ideas to address them.

However, as pointed out by the Lancet Global Health
Commission on high-quality health systems,” improving
quality will require system-wide action that goes beyond
facility-based quality improvement efforts. These actions
include better governance for quality; adopting compe-
tency-based clinical education and training in ethics and
respectful care; and creating demand for quality in the
population to empower people so they can hold systems
accountable and actively seek high-quality care.

Assessing the effect of strategies to deliver high-quality,
person-centred services

Together, the strategies described in this section share the
common objective of accurately diagnosing tuberculosis
as early as possible: they reflect ways of realising the
maximum potential effect of a system of tuberculosis
services that is contingent on cases presenting for care.
Modelling analysis, commissioned for this report,
provides some insight on the potential value of these and
other measures in three different country settings, each
with distinct challenges in tuberculosis control: India
(with a large private sector), Kenya (with HIV coinfection),
and Moldova (with a high burden of multidrug-resistant
tuberculosis). The full analysis is provided by Vesga and
colleagues™ in a modelling study done in collaboration
with this Commission. The example of Kenya is shown in
figure 3: in this setting, patient pathway analysis has
already identified the scarcity of diagnostic facilities as a
key challenge.”? The figure shows the potential effect of
measures that could increase the probability of diagnosis
per provider visit to 90%: the effect is to reduce cumulative
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Figure 3: Incidence rates and lives saved in Kenya under an intervention of improved tuberculosis diagnosis
(A) Tuberculosis incidence rate (per 100 000 population per year) and (B) lives saved rate (per 100 000 population
peryear). Blue line corresponds to a baseline scenario where all conditions remain unchanged, whereas the red line
shows the results of an intervention scenario, with the probability of accurate diagnosis per patient—provider visit
increased to 95%. Detailed methods used to model these scenarios are available in Vesga and colleagues.™
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tuberculosis cases from 201845 by 25% (95% credible
intervals 11-39), and cumulative mortality over this time
period by 36% (17-50). As described in this section, such
measures are not limited to diagnostic tools: they also
involve network optimisation, correcting misalignments
of tuberculosis services, and other measures to maximise
the effective uptake of rapid, accurate diagnostics. As the
modelling shows, these measures are necessary but

insufficient to end tuberculosis. However, in concert with
the other strategies outlined in section 1, they can enable
countries to make substantial progress towards ending
the epidemic.

Prioritised active case finding

Besides targeting resources and analyses to ensure high-
quality, person-centred care for those individuals with
tuberculosis, another high priority is finding people with
tuberculosis, especially among high-risk populations, who
have not yet presented for care. Strategies to find these
missing patients must occur together with scaling-up
access to preventive interventions. These two strategies—
active case-finding and prevention—must be program-
matically inseparable and not separated by budget
allocation decisions. Although active case finding mainly
seeks early detection of and prompt treatment for people
with active tuberculosis, thereby reducing mortality,
morbidity, patient costs, and ongoing transmission, it also
aims to identify people eligible for treatment of latent
tuberculosis infection.”

Active case-finding: closing the know-do gap
Prevalence surveys in high-burden countries™™ provide
abundant evidence that despite scaling up and decentral-
ising tuberculosis diagnosis and treatment services, un-
detected cases remain an important problem, especially
for high-risk groups.'”"* Unfortunately, most high-burden
countries have not widely implemented strategies to find
these individuals because of insufficient funding, political
will, and scientific consensus.”** As a result, the impact
of active case-finding strategies on tuberculosis epidemi-
ology in high-burden settings is limited; only a few studies
have been published, with mixed results.**** Nonetheless,
available clinical research,” mathematical modelling,*'**
and considerable programmatic experience™ suggest
that these strategies can be taken to scale. In Russia, in
2015, almost one half of the tuberculosis burden was
detected by actively screening 68% of the prison population.
In Brazil, tuberculosis screening of the prison population
yielded 6021 new cases, 8% of the total national burden in
2015-%°

Although implementing active case-finding requires a
systematic approach, ministries of health and their
partners also need to consider how to scale up targeted
active case-finding interventions. Important considerations
include setting clear goals and objectives on the basis of a
thorough assessment of the situation; identifying and
prioritising risk groups; and choosing simple algorithms
and accurate, effective technologies.™* In addition,
consideration should be given to use best practices to
disseminate innovations;" establish and use networks
for change; actively engage the community; and ensure
strong leadership and governance to guarantee the success
of active case-finding activities. Linking these strategies to
accountability frameworks and funding predicated on
meeting case-finding targets might also have a role.
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Prioritising high risk groups

Several groups with diseases or exposures that put them at
high risk for tuberculosis should always be systematically
screened (appendix p 27). Among them, household
contacts must always be a priority for screening
programmes, given the strength of evidence showing
the effect of strategies targeted to them." The importance
of a family-centred approach—and recognition that
tuberculosis is a disease that affects families, as much as it
affects individuals—has important implications for active
case-finding, so national tuberculosis programmes need
to recognise the family, not the individual, as the unit
of intervention.

Other risk groups might warrant targeted screening
programmes based on epidemiology, health system
capacity, availability of resources, and feasibility. Given
higher incidence of tuberculosis in men compared with
women in almost all high-risk groups,” men-friendly
strategies, such as workplace interventions, should be
employed where feasible. In preparing active case-finding
scale-up strategies, the risk of discrimination and
stigmatisation should be carefully addressed. In addition,
the legal status of migrants, with regard to both access
to health services and risk of expatriation in case of a
tuberculosis diagnosis, needs to be considered.™ Engaging
with civil society groups to improve the understanding of
the expectations and concerns of high-risk groups when
planning and implementing tuberculosis screening
activities is crucial to their success.

Opportunities for integrating active case finding with
other essential services for these populations should be
exploited when possible, especially when high-risk groups
are already served by vertical, facility-based programmes'
or private providers® and when active case-finding activities
can be aligned with other health promotion activities."” For
some high-risk populations—such as people living in
slums and the homeless —innovative, multipronged case-
finding strategies, leveraging mhealth technologies, and
incorporating social protection strategies might Dbe
necessary to maximise yield and rationalise costs."®'®

Active case finding alone will be insufficient to eliminate
tuberculosis in high-risk populations. Even if more
individuals with tuberculosis are identified in at-risk
populations, those patients will return to their high-risk
pools where the prevalence of tuberculosis risk factors is
high. A multisectoral approach is essential to ensure that
drivers of tuberculosis risk, such as malnutrition and
air pollution, are addressed. It is also essential that
active case-finding interventions are programmatically
inseparable from interventions targeted at preventing
tuberculosis disease in those latently infected and at
greatest risk of developing active disease.

Anticipating costs and using planning tools

Scaling up active case-finding strategies will require
substantial additional resources. The cost of screening
can be high for each case identified, " especially when
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compared with other health promotion interventions.”
Nonetheless, evidence on the cost-effectiveness and
benefits of expanded financing for active case finding
suggests that such investments will yield a high return.
Modelling done as part of the South African government’s
investment case for tuberculosis (figure 4) show that the
decline in tuberculosis transmission resulting from high
case detection and optimal treatment will be highly cost-
effective if major and durable reductions in tuberculosis
incidence and prevalence are achieved. Other modelling
studies that include the benefits from reduced trans-
mission also confirm that even where active screening
costs are high, active case-finding strategies still can be
highly cost-effective.””””

Planning tools, such as the WHO’s online ScreenTB
tool,” can help national tuberculosis programmes plan
their case-finding activities and prioritise risk groups for
screening by modelling the potential case yields and
costs of different screening approaches. The ScreenTB
tool allows the user to select risk groups of interest and
compare estimates of the yield of screening (including
true-positive and false-positive cases found), the total
costs, and the cost per case detected across the selected
risk groups and across different screening algorithms.

Leveraging technology to improve the efficiency of
case-finding strategies

The tools used to screen for and diagnose tuberculosis are
crucial in determining the efficacy of systematic screening.
A rapid triage test that would enable active screening in the
community would be a more efficient, person-centred
approach to case-finding than available approaches and
warrants substantial investment (appendix p 28). Mobile,
automated, digital chest radiography units to detect lung
lesions in people who are relatively asymptomatic™"
might also help detect many more patients with
tuberculosis than is possible through passive case-finding
or self-reporting. Although data are sparse,” computer-
aided detection tools, used in concert with digital
radiography, could substantially increase diagnostic
sensitivity while also saving money. Clearly, this technology
will also enhance sensitivity for detecting other pathologies,
in addition to pulmonary tuberculosis, underscoring the
importance of incorporating active case-finding in the
setting of comprehensive primary care services.

In addition to new diagnostic technologies, improved
use of available data—aggregated and anonymised, and
collected from a variety of sources, including social
media, pharmacies,” and the private sector—has the
potential to enhance both the precision and efficiency
of active case-finding interventions, especially strategies
that extend from high-risk populations and into low-risk
communities. Already, social network data, mobile
phone records, and spatial data have been combined
to improve HIV testing proportions in Uganda™ and to
show that imported malaria contributes substantially to
disease burden in urban centres in Kenya.”™ The effect of
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Figure 4: South African investment case for tuberculosis

(A) Baseline scenario (ie, business-as-usual). (B) Government (Gov) targets: current mix of interventions against HIV and tuberculosis over the next 5 years, at current
coverage targets endorsed by the government. (C) Optimisation scenario without constraints (ICunconstr; ie, the most efficient mix of interventions against HIV and
tuberculosis and without budgetary limitations). (D) Optimisation scenario with budget constraints (ICconstr; ie, outcomes are assessed with the current budget
envelope). (E) 90-90-90 budget scenario, which was adapted for a more budget-relevant scenario. (F) Optimisation towards 90-90-90 targets. The most cost-effective

package of interventions to achieve the 90-90-90 targets. (G) 90-90-90 scenario that aims to detect and treat 90% prevalent tuberculosis cases by 2020,
with 90% of those on treatment achieving treatment success. Reproduced by permission of Minister of Health from South Africa.””?

these additional data to address tuberculosis active case-
finding efforts will be small unless they can be captured
and integrated into existing data systems.

Finding cases in low-risk populations

Reaching the general population through active case-
finding should remain a low priority until high-risk
populations are successfully covered. Nonetheless,
recognising that active case-finding is a high-value
intervention, both epidemiologically and economically,
low-risk populations in high-burden countries should not
be ignored. The identification of the most effective mix of
interventions and strategies that national tuberculosis
programmes can use to detect patients in both high-
risk and low-risk populations, and the empowerment
of national tuberculosis programme managers to select
the most appropriate combination of approaches in
their unique settings, are key for success. Within a
country, different provinces or districts might use various
methods, depending on population sociodemographic,
civil society engagement, and health system assets.
Selecting appropriate interventions and strategies hinges
on a rigorous, ongoing process of scientific research,
knowledge sharing, and monitoring and evaluation.

Prioritising tuberculosis prevention

Tuberculosis prevention is a crucial but neglected
component of global control of the disease pandemic. For
the past 50 years, strategies for controlling tuberculosis
in high-burden countries have focused on passive case
detection and treatment of active disease, despite
numerous policy recommendations advocating for in-
creased attention on case detection interventions. st

Mathematical modelling shows focusing on passive
strategies alone, while averting deaths and decreasing
morbidity, will not end tuberculosis. Rather, ending
tuberculosis will require multiple different preventive
interventions to interrupt transmission, treat latent
infections, immunise close contacts, and treat or prevent
comorbidities, such as HIV, that increase susceptibility to
develop active disease. Table 4 shows some populations
that might benefit from prevention interventions.*
Tuberculosis infection control in health-care facilities and
congregate settings (eg, prisons) is also especially
important to tuberculosis prevention efforts: health-care
centres and hospitals are often hotspots of tuberculosis
transmission, and instituting environmental control
measures and rigorous administrative and personal
protective strategies is likely to reduce the transmission
risk substantially.*

Targeting preventive therapy

Tuberculosis preventive therapy probably offers one of the
most effective interventions to reduce tuberculosis
incidence globally. In addition, by preventing tuberculosis
and reducing mortality through the treatment of those
with latent infection who are greatest risk of developing
active disease, tuberculosis preventive therapy is a
necessary component of a comprehensive strategy to end
the pandemic. Even improved strategies for diagnosis and
treatment will not address the large reservoir of latently
infected people (estimated to be approximately 2 billion
globally) who might develop tuberculosis at any point in
their lifetimes.” Clearly targeted tuberculosis preventive
therapy could substantially reduce incidence of tubercu-
losis disease in the highest-risk groups. These groups
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Risk for progression  Global numbers Responsibility for delivery Reference

Patients with HIV 2-10% per year
infection

<5 household contacts ~ 5-40% over 2 years

high-burden settings

Prisoners in high-burden  1-10% per year
settings

~30 million people  National AIDS programmes UNAIDS*
~5-5 million people  Primary health care, tuberculosis programmes,  Dodd and colleagues'®
peryear maternal and child health programmes
>5 household contacts ~ Up to 10% over 2 years  ~20 million people  Primary Health Care, national tuberculosis
per year programmes

Health-care workersin  1-3% peryear, variable ~ >10 million people  National and local health systems

>10 million people  Correctional authorities

Fox and colleagues;* Cavalcante
and colleagues;™* Morrison and
colleagues™

Table 4: Populations that can benefit from tuberculosis preventive therapy and responsibility for delivery within the health-care system

include people with HIV; household and other close
contacts of people with infectious tuberculosis; and people
working or living in settings that foster the transmission
of M tuberculosis, such as congregate living settings,
prisons, health-care facilities,”™ and underground
mines, especially those with silica exposure, which in
itself greatly increases risk.***® Moreover, the process of
providing tuberculosis preventive therapy will uncover
active cases, as candidates for preventive therapy undergo
screening to rule out disease before beginning treatment,
which identifies previously undetected cases of tubercu-
losis disease.

Although the effectiveness of preventive therapy in
preventing active tuberculosis is well established,® public
health programmes have prioritised tuberculosis case-
finding and treatment rather than implementing this
inexpensive and highly effective intervention. HIV
programmes have focused primarily on rolling out
lifesaving antiretroviral therapy, not least because of
compelling evidence of its efficacy as tuberculosis
prevention intervention.”™"' Studies have shown that
tuberculosis preventive therapy using isoniazid sub-
stantially reduces mortality in people with both early and
advanced HIV infection.”** Globally, results from
modelling studies show that wide uptake of tuberculosis
preventive therapy, coupled with improved case-finding
and treatment, is more important than an effective
vaccine for reaching tuberculosis elimination by 2050,
and that household contact evaluations and use of this
therapy would avert 99000-117000 deaths per year in
children younger than 15 years."* These data underscore
the importance of a family-centred approach to tubercu-
losis care to ensure that these contacts are routinely
screened as part of the routine management of all people
diagnosed with tuberculosis.

Numerous obstacles have hindered the scale-up of
preventive therapy, and innovative approaches must be
taken to overcome these barriers.” Improved diagnostic
tests to document tuberculosis infection, including
point-of-care tests, would facilitate treatment of infec-
tion in people with an increased risk of developing
tuberculosis, such as household contacts, although
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tuberculosis contacts that are children (<5 years) and all
people living with HIV in high-burden areas could
potentially be treated without testing. Prognostic
biomarkers that identify people with latent infections
who are most likely to progress to active disease would
allow more targeted use in high-risk populations
and broader use of preventive therapy in low-risk
populations. Global supplies of essential drugs, such as
isoniazid, and newer drugs, such as rifapentine, are
unreliable, and stock-outs are frequent; therefore,
improving the supply chain of inexpensive and quality-
assured drugs is crucial. The duration of preventive
therapy using isoniazid, 6-9 months, often results in
non-adherence and is leading to widespread concerns,
largely unfounded,”™ about preventive therapy causing
drug resistance. Novel short-course regimens, such as
12 weeks of weekly rifapentine and isoniazid, or a
4-week regimen of daily rifapentine and isoniazid, could
transform prevention efforts®* and reduce the risk of
resistance emergence, while also saving money and
lives."”?" Nonetheless, rather than waiting for new
diagnostics and shorter courses, this Commission
asserts that national tuberculosis programmes should
increase access to preventive therapy now. While scarce,
there are examples of how mnational tuberculosis
programmes and their partners have successfully
implemented tuberculosis preventive therapy at scale
(appendix pp 30-32).

To realise the full effect of preventive therapy, national
tuberculosis programmes must secure resources to ensure
that active case finding and preventive therapy are
integrated into existing programmes for specific high-risk
populations. Integrating tuberculosis screening and
preventive services into care for people with HIV is
particularly important, especially given extensive, high-
quality research showing the life-saving Dbenefits of
this strategy.***” Global efforts to provide antiretroviral
therapy have now reached 20 million individuals with HIV,
but another 17-19 million remain untreated. Fewer than
4 million people with HIV have ever received tuberculosis
preventive therapy, highlighting the opportunity to sub-
stantially scale-up this intervention. Not scaling up this
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Figure 5: Potential lives saved from tuberculosis in different country settings

Mortality projections under intervention scenarios specific to each of the four high-burden countries shown. (A) Potential effect of improved multidrug-resistance
control in Moldova, which has a high burden of multidrug-resistant tuberculosis. Increasing early drug susceptibility testing to 90% of all diagnosed tuberculosis cases
and increasing second-line treatment success to 85% with new regimens would reduce multidrug-resistance incidence by 43% (95% credible intervals 34-51) in 2045
compared with 2015, and would avert 73% (66-80) of tuberculosis deaths. (B) Potential effect of engaging the private sector in India, if tuberculosis care is optimised
among 90% of private health-care providers. Through a combination of subsidised tuberculosis diagnostics and adherence support mechanisms, tuberculosis care in
the private sector in India is assumed to be improved to the same standard as in the public sector. These measures will avert 28% of tuberculosis deaths (95% credible
intervals 17-36) between 2018 and 2045; they will involve a mean incremental cost of US$ 290 million per year (85-645) between 2018 and 2045, excluding the costs
of managing drug-resistant tuberculosis. (C) Potential effect of improved collaboration between HIV and tuberculosis programmes in Kenya and (D) in South Africa.
Mortality projections in these two high HIV burden scenarios are shown, with settings consistent with Kenya and South Africa, where the proportion of people
coinfected with tuberculosis and HIV are 16% and 60%, respectively. In both settings, increasing antiretroviral therapy coverage from current levels to 90% and
increasing isoniazid preventive therapy amongst those in HIV care from current levels to 90% would reduce mortality by 33% (95% credible intervals 18-49) in Kenya,
and by 46% (30-62) in South Africa. In the example of Kenya, these measures will involve a mean incremental cost of US$ 66 million (95% credible intervals 20-113)
perannum between 2018 and 2045. Cost estimates exclude the costs of managing drug-resistant tuberculosis. Inclusion of these costs is likely to lower the incremental
cost, owing to the reduced burden of multidrug-resistant tuberculosis. Detailed methods used to model these scenarios are available in Vesga and colleagues.*

therapy for people living with HIV has probably caused
several million deaths over the past decade.””

The analysis by Vesga and colleagues aimed to
determine the effect of tuberculosis preventive therapy
using isoniazid as recommended in countries with high
rates of tuberculosis and HIV coinfection. By increasing
tuberculosis preventive therapy among people living
with HIV in Kenya to 90% (figure 5), tuberculosis
mortality could be reduced by 17% between 2018 and
2045. In South Africa, a similar increase in preventive
therapy coverage would lead to an even greater reduction
in mortality over the same time frame. To achieve this
effect, as well as to extend preventive therapy to other
eligible groups recommended by WHO,** will require
additional investment. The incremental cost to the
tuberculosis programme of increasing preventive
therapy in Kenya and South Africa would be relatively
modest (in Kenya, it is estimated that US$66 million

per yearbetween 2018 and 2045 would be necessary to
achieve the results highlighted in figure 5), especially
when compared with the economic costs of avoidable
deaths resulting from not implementing this strategy.
The efficiency of that investment can be enhanced by
optimal use of health systems data to enable national
tuberculosis programmes and their partners to plan
interventions and monitor the effect of prevention
strategies.”* Tuberculosis report cards tracking
progress on these data at regional and local levels might
also help accelerate tuberculosis preventive therapy
scale-up efforts and ensure that national tuberculosis
programmes and their partners are more accountable to
civil society organisations and funders. The success of
scale-up tuberculosis preventive therapy efforts will be
contingent on recognition of the importance of shared
responsibility from across health programmes and
community stakeholders.
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Importance of private provider engagement: from
acknowledgment to prioritisation

In most LMICs, private providers are an important source
of health care for people of all socioeconomic groups,
often offering accessibility and convenience not provided
in the public system. Strictly speaking, private is syn-
onymous with non-state and includes the for-profit as
well as the non-profit sectors (ie, NGOs and faith-based
organisations [FBOs]). Although most countries could
improve their engagement of public and NGO and FBO
providers, engaging for-profit private providers, which is
even more important for tuberculosis control, has been
much more difficult. In this section, we discuss some
reasons for the failure to engage private providers, recent
progress in how they can be engaged on a large scale for
tuberculosis care, and the crucial actions countries must
take to prioritise private provider engagement as part of
their tuberculosis programmes. We highlight strategies
to enable high-quality tuberculosis care in the private
sector, opportunities for greater synergy between national
tuberculosis programmes and private providers, and how
the extended capability that the private sector provides
can be leveraged to find those people with tuberculosis
disease that are being missed by these programmes
surveillance efforts.

Making engagement of private providers a priority
The need to engage private providers for tuberculosis
control has been acknowledged in various global
strategies since the early 1990s.** Unfortunately, national
tuberculosis programmes and their development
partners have not focused sufficiently on engaging
private providers in tuberculosis, and resources have not
been adequate to meaningfully tackle this issue. The
Global Fund to Fight AIDS, Tuberculosis, and Malaria
(GFATM), which provides 56% of international develop-
ment assistance for tuberculosis, had allocated less than
5% of grant budgets to engage a range of non-national
tuberculosis programme providers defined as part of the
public—private sector’s collaboration.”” Because the
GFATM responds to country requests for how its grant
funds will be used, ultimately this small percentage
reflects the low priority that countries place on the
engagement with private providers. Although data on
how much national programmes spend to engage private
providers are scarce, an example from India is illustrative:
before 2009, only 1-5% of the state tuberculosis
expenditure was allocated to engage NGOs and private
providers.™®

Poor engagement with private providers is often
attributed to national tuberculosis programme staff
shortages, but clearly the constraints are multifactorial.**
Most health systems in LMICs are weak in areas essential
for effective private provider engagement, such as
regulatory enforcement, strategic purchasing, and health
information systems. National programmes often have
insufficient basic information on the number of private
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providers, their role in tuberculosis patient care-seeking,
and the drivers of patient and provider behaviours.
Therefore, the national programmes managers find
it difficult to engage hundreds and thousands of
independent private providers with widely varying
capabilities. For their part, private providers are often
wary of engaging with government programmes and,
given competitive market dynamics and financial
imperatives, unwilling to adhere to guidelines promoted
by national programmes.

Failure to meaningfully engage private providers
reflects a strong preference for the public sector among
those who manage tuberculosis programmes, those who
fund them, and those offering technical support. The
tuberculosis community has successfully embraced
many innovations, including new diagnostics, treatment
tools, and approaches to address tuberculosis and HIV
coinfection and multidrug-resistant tuberculosis. These
innovations, however, could be adopted in the public
sector without challenging the basic public-sector
business models. In contrast, private provider engage-
ment can succeed at scale only when national tuberculosis
programmes acknowledge that they cannot continue
with the available business-as-usual model (table 5).
Nonetheless, such engagement must occur simul-
taneously with strategies that protect patients and their
families from severe financial losses that can arise from
accessing care in the private sector.**' In working
towards ending the tuberculosis epidemic in countries
with a large private sector, it will be essential to protect
the interests of people living in poverty by ensuring that
public resources are applied to reduce user fees, while
leveraging the private sector to expand diagnostic and
treatment coverage.

Catalysing progress and new opportunities to engage
private providers

Although private provider engagement in tuberculosis is
far from adequate, considerable experience has accrued
regarding how to successfully engage private providers of
care.”” Many small, externally supported pilot projects to
engage private providers have been implemented over
the years. A study in 2006 reviewed data from 15 projects
in eight countries,” a systematic review in 2011
considered 45 studies from 22 projects in 12 countries,”*
and another study in 2016 found 78 studies reporting on
48 programmes in 16 countries.”® Most projects did not
reach substantial scale or could not be sustained over
long periods. Nevertheless, these projects have generated
abundant evidence that engaging private providers can
substantially increase tuberculosis case detection and
achieve treatment success rates that are at least as good as
those in the public sector. Data on cost-effectiveness,
financial protections, delays to treatment, and reaching
the poor is less robust but also available.”® New research
continues to add to our understanding of the functioning
of private health-care markets regarding tuberculosis.***72*
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Available operating model

Disruptive operating model

Implicit mission and role

Service delivery alignment
Approach to private providers and
markets

Mental map for engagement

Tools for engagement
Core skills and competencies

Core skills and competencies

Data for decision making

Financing modalities

Care for patients with tuberculosis who seek care at public facilities;
act as service provider

Public sector providers and facilities responsive to national
tuberculosis programmes direction

Compete with and mistrust of private providers; deny or combat
market forces

Preference for standardisation; top-down, policy-driven innovation;
linear systems

Mainly internal: forms, standardised procedures, and instructions
Line management, supervision, and logistics

Staff and leadership medical

Overwhelmingly medical data: service statistics on case-notification
and treatment outcomes; weak or inconsistent data on source of
notification and referral; no data on resource allocation by type of
provider

Funding for private provider engagement ~ Ad hoc, short-term, small-scale, and external; optional extra, first to

be cut

Input-based, supply-side, historical

Care for all patients with tuberculosis regardless of where they seek care; act as
service enabler

All providers and facilities, prioritised according to patient preferences

Collaborate and partner with private providers as indicated by their role in
health market system; acknowledge and harness market forces

Comfort with ambiguity and adaptation; innovation as emergent evolutionary
process; complex adaptive systems

Mainly external: incentives, enablers, and contracts
Negotiation, influence, and purchasing

Staff and leadership with a balanced expertise including social science, health
systems, and health finance

Balance of medical and socioeconomic data, including: numbers, characteristics,
location, and tuberculosis services of all kinds of providers; patient care-seeking
pathways and preferences; provider behaviours and motivations; private drug
sales volumes and trends; resource allocation by type of provider

Integrated into core budgets; long-term; large-scale; domestic and external

Performance-based, often demand-side

Table 5: Private provider engagement as a disruptive innovation for national tuberculosis control programmes
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Figure 6: Percentage of privately notified patients with tuberculosis among the total estimated number of
incident cases of tuberculosis, 2013-17 and target for 2020, in seven high-burden countries with dominant

private health-care systems
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Since 2013, sustained scale-up of private provider
engagement has taken place in several key countries
(figure 6). Bangladesh has sustained moderate private
provider engagement since 2013, with private
notifications reaching 18% of incident cases in 2017,
whereas notifications in Myanmar have declined in
the same time period from a similar percentage of
notifications between both countries in 2012. India,

Pakistan, and the Philippines increased their engagement
of private providers, with private notifications increasing
to 149%-153% of incident cases in 2017, whereas private
notifications in Indonesia increased to 7% of estimated
incidence in 2017 Nigeria made no progress, with private
notifications remaining in the range of 1%-3% of
estimated incidence during this period.

In Bangladesh, Myanmar, and Pakistan, engagement of
large numbers of private primary care providers has been
led by strong NGOs acting as intermediaries between
providers and the national tuberculosis programmes.
These mission-driven NGOs have identified enhancing
private provider engagement for tuberculosis as part of
their long-term role and have succeeded in attracting
resources from multiple donors to sustain their work.
Some organisations are generalist NGOs, such as
Bangladesh Rural Advancement Committee and Mercy
Corps in Pakistan; others are more focused on tuberculosis,
such as Damien Foundation in Bangladesh and Interactive
Research and Development in Pakistan; Greenstar in
Pakistan and Population Services International in
Myanmar are social marketing organisations that have
long engaged private markets for family planning and
other health issues. All these organisations have in
common an understanding of private providers, the ability
to operate at scale, strong management systems (for
human resources, information, and logistics), dynamic
leadership, an aptitude for adaptation and innovation, and
success in fundraising.

Efforts in Indonesia and the Philippines have focused
on private specialists and hospitals rather than primary
care providers. The national tuberculosis programmes
have partnered with specialist-led associations (eg, the
Indonesia Pulmonologist Society and the Philippines
Tuberculosis Society). However, much of the initial
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care-seeking and tuberculosis treatment in these
countries are among private primary care providers and,
therefore, more effort to engage these providers will be
needed. Social health insurance schemes, approaching
full population coverage in both countries, are contracting
with an increasing number of private providers for
primary care services. Yet collaboration between the
national programmes and social health insurance
remains quite restricted.”

One of the most exciting developments is the political
commitment in 2017 in India to scale-up private provider
engagement nationwide, building on the success of
several large demonstration projects (appendix p 33).*
India’s National Strategic Plan for Tuberculosis
Elimination (2017-25) commits to a large expansion of
private provider engagement and calls for a six-time
increase in private notifications to 2 million patients
per year by 2020, which would represent 75% of the
estimated tuberculosis incidence. If India’s plan
succeeds, it will be the first major high-burden country
with a dominant private health-care sector to align its
tuberculosis programme with the care-seeking patterns
of its population. Private notification targets for
Bangladesh, Pakistan, and the Philippines are much
more modest: 18-24% of estimated tuberculosis
incidence by 2020 (figure 6). Overall, atleast ten countries
have recently prepared product portfolio management
action plans,” and the latest round of GFATM funding
(2018-20) includes substantial components for private
provider engagement in several countries.

As successful evidence on private provider engagement
is reported, defined packages of interventions could be
disseminated as templates that could be adapted for
rapid scale up.” The core interventions in such templates
include defined activities to engage private providers
(eg, stakeholder consultation, provider mapping and
prioritisation, relationship management, facilitating
reporting of tuberculosis cases and data, and patient
support for adherence); addressing financial and non-
financial incentives for private providers; and ensuring
private patients have access to high quality drugs and
diagnostics according to national protocols. Although
intervention packages can and have been summarised in
general terms, continued innovation and adaptation
should be encouraged.

In addition, legal and regulatory frameworks should be
in place to ensure tuberculosis notification and quality
services by private providers. Several countries have
reissued laws and regulations requiring providers to
report cases, sometimes conditioning relicensing and
accreditation to tuberculosis notification.” Although
regulatory penalties might have a role to play, countries
most successful in engaging private providers have
invested more in enablers (such as call centres to
facilitate notification) and incentives (such as easy access
to drugs and diagnostics) while respecting private
providers’ interests. Professional societies can be and
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have been successfully engaged to help define best
practices for tuberculosis among private providers.

Looking ahead, new opportunities and developments
could enhance private provider engagement for tubercu-
losis in the coming years. First, success in a country like
India could set an example that inspires other countries.
Second, the digital revolution is finally reaching
tuberculosis. The use of information and communication
technology (ICT) systems, coupled with call centres,
can facilitate the engagement of private providers and
provide digital, case-based information on patients with
tuberculosis treated in the private sector to national
tuberculosis programmes and experts in tuberculosis.
Third, such information and communication technology
systems can enable additional innovations that further
facilitate private provider engagement at scale, such as
digital vouchers for drugs and diagnostics, adherence
monitoring technologies, and digital payment of
incentives and enablers to both patients and providers.
Fourth, access to new and improved diagnostic and treat-
ment tools, such as digital chest X-rays and GeneXpert
MTB/RIF, increased the value to private providers of
engaging with the public sector. Finally, the emergence of
social health insurance schemes for UHC offers an
unprecedented platform to engage private providers at
scale across all health conditions and provides an
opportunity to improve quality and access of both curative
and preventive tuberculosis services in the private primary
sector in countries like Indonesia and Philippines.

The challenges of optimising private sector to deliver
high tuberculosis quality care, while protecting patients
from excessive out-of-pocket expenditure, are considerable.
To be successful these models must minimise fee-for-
service payments that reward quantity over quality and do
not promote high value, low cost interventions, such as
tuberculosis preventive therapy. Nonetheless, as part of a
broader UHC agenda, leveraging private sector services to
provide public-financed services might enable extended
capability while also accommodating the preferences of
those most at risk for, or with, tuberculosis.?®

Modelling the effect of optimal private sector
engagement

Because of the large burden of tuberculosis that is
managed in the private sector globally, it is essential to
assess the effect of improving private sector engagement.
Modelling commissioned for this report assessed how
greater private sector engagement in a high-burden
country like India, where private providers offer extended
capability, could affect tuberculosis incidence and
mortality. In such a setting, strategies to improve quality
of private sector care, through a combination of
subsidised tuberculosis diagnostics and adherence
support mechanisms, tuberculosis care in the private
sector would avert 28% of tuberculosis deaths over the
next 30 years, saving an additional 8 million lives, beyond
those lives saved by full implementation of other
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evidence-based interventions (figure 5). The additional
cost of optimised private sector engagement would
involve an annual increase of US$290 million in national
tuberculosis programme costs. Although this strategy
alone would not be enough to end the epidemic in India,
it has the potential to substantially reduce the public
health threat posed by tuberculosis. Further, enhanced
private sector engagement in concert with other
strategies to close gaps in the care cascade, such as
targeted active case-finding interventions, optimisation
of diagnostic networks, and improved adherence support
strategies, could lead to substantial reductions in
tuberculosis mortality over the next 30 years.">*"

Tackling drug resistance

Projections show that, over the next decade, at least
6 million people will develop drug-resistant tuberculosis.
Without improvements in treatment provision and
success for drug-resistant tuberculosis, many of these
people will die from tuberculosis, with many transmitting
their drug-resistant infections to others.*** By 2050, one-
fourth of the predicted 10 million annual deaths
attributable to antimicrobial resistance globally are
expected to be due to drug-resistant tuberculosis, which
will make it the leading cause of antimicrobial resistance-
related death and M tuberculosis the most significant
airborne pathogen that is drug-resistant.”?

Given these projections, addressing tuberculosis drug
resistance is essential both for curtailing the global
antimicrobial resistance crisis and ending tuberculosis.
Although providing universal drug resistance testing and
scaling up access to high-quality, tailored treatment for
drug-resistant tuberculosis will require substantial funding
and commitment, the consequences of not doing so would
be enormous, including massive loss of life and trillions of
dollars spent as multidrug-resistant tuberculosis increases
dramatically”® Furthermore, addressing drug-resistant
tuberculosis cannot be separated from scaling up access to
diagnosis and treatment of drug-susceptible tuberculosis;
if we improve case detection for drug-susceptible
tuberculosis without a meaningful change in quality and
identification of drug-resistant tuberculosis, we will only
increase the selection pressure for this diagnosis.

A modelling analysis commissioned for this report
shows the effect of ensuring universal access to drug-
resistant tuberculosis and second-line therapy in a high
drug-resistant tuberculosis country, such as Moldova.*
As highlighted in figure 5, optimising access to drug-
resistant tuberculosis and increasing treatment success
rates would lead to a 73% reduction in tuberculosis
mortality and a 43% reduction in incidence over the next
30 years. With adequate investment in tools, the prospect
of definitively addressing the threat of drug-resistant
tuberculosis within a generation is credible.

Encouragingly, the rapidly evolving field of drug-resistant
tuberculosis diagnostics and the increasing availability of
new and repurposed drugs and regimens for treating

patients with multidrug-resistant or rifampicin-resistant
tuberculosis present opportunities to dramatically improve
the epidemic response (appendix p 36). Emerging data
suggest that in high-burden settings, more than 90% of
incident multidrug-resistant or rifampicin-resistant tuber-
culosis results from direct transmission of already resistant
tuberculosis bacteria between individuals.”” As a result,
not diagnosing and not effectively treating a substantial
proportion of individuals with active disease is a major
driver of the epidemic. Barriers to diagnosis and treatment
scale-up vary across countries but include the high cost of
providing treatment (although data show such costs can
decrease dramatically when more individuals are offered
access);” perceived complexity of treatment regimens;
poor programmatic treatment outcomes in most part
because of the lengthy and toxic drug regimens that
impose enormous burdens on individuals; reliance on
centralised and specialised treatment; and lack of political
will and commitment.”**

Because most drug-resistant tuberculosis is caused by
direct transmission, early diagnosis and initiation of
effective therapy, combined with effective preventive
therapy for close contacts should be key priorities in
preventing this condition.”®?” Furthermore, access to
new, better tolerated tuberculosis drugs should be
prioritised. Policies that spare these drugs for use as
last resort options are likely to drive increased drug
resistance and are neither scientifically sound nor
person-centred.” Rather, strategies for implementing
new tuberculosis regimens need to consider the factors
that led key first-line drugs to acquire resistance in the
past. Such factors include varying individual pharmaco-
kinetics, comorbidities (particularly those that might
affect drug absorption, such as HIV), poor drug quality,
inadequate dosing, weak supply chains and inadequate
prescribing, and selective treatment adherence.”?*
Weak health systems that offer limited support for
patients and their families contribute to many of these
factors, emphasising the importance of strengthening
health systems to help respond to the drug-resistant
tuberculosis epidemic and provide more person-centred
care.””? Because tuberculosis drug resistance emerges
spontaneously and can be selected for during treat-
ment,* using standard combination regimens in
patients with undiagnosed drug resistance probably will
contribute to further resistance acquisition, in addition
to poor patient outcomes.*** Robust stewardship
mechanisms, especially in the private sector, such as
that recently described for a large private hospital in
India, are crucial in this regard.?”

Increasing universal access to rapid drug susceptibility
testing

Given the clear requirements to find and treat all
individuals with drug-resistant tuberculosis and to
prevent the emergence of further resistance, universal
drug sensitivity testing (DST; at least to rifampicin) with
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access to second-line treatment is a key recommendation
of this Commission. Prompt use of molecular DST for
patients who do not respond to first-line therapy should
also be implemented to obviate the practice of standard-
ised retreatment with a regimen that only includes one
additional drug and is highly likely to contribute to
resistance amplification, in addition to poor patient
outcomes.

Until relatively recently, diagnosis of drug-resistant
tuberculosis relied on tuberculosis culture, with
consequent long delays and the need for specialised
laboratories.*® Because drug-resistant tuberculosis results
from the presence of resistance-conferring mutations in
the bacterial genome, new tests, such as the Xpert MTB/
RIF test” and line probe assays,™ rely on identifying
mutations known to infer drug resistance. These more
rapid tests have shortened the time required to receive
results from months to hours,**' consequently reducing
how long it takes to initiate treatment across a range of
settings,”*** and they are being used at scale in some
countries. Newer versions of these and related tests,
including whole genome sequencing, are expected to
expand the range of drugs that can be tested and reduce
reliance on specialised laboratories.”>¢ A pipeline of
candidate point-of-care diagnostics, implemented at the
same time as an initial health-care visit, have the potential
to substantially improve case detection and reduce losses
along complicated diagnostic and care cascades.>*”**

Improving drug-resistant tuberculosis treatment

The high multidrug-resistant or rifampicin-resistant
tuberculosis burden and poor patient outcomes highlight
the need for safe and effective, less toxic, shorter, and
less costly treatment regimens for these populations. 722
Encouragingly, two new drugs (bedaquiline and
delamanid) are available for use in the treatment
of multidrug-resistant or rifampicin-resistant tuber-
culosis.”**** These drugs, along with drugs repurposed
for tuberculosis (including linezolid and clofazimine)
and pretomanid (a similar drug to delamanid), are
included in a range of new, shorter, all-oral regimens
being tested in clinical trials for multidrug-resistant or
rifampicin-resistant tuberculosis.”® Results from most of
these trials, however, are not expected for several years.”
In the meantime, these new and repurposed drugs
have been increasingly used programmatically. Data
from South Africa suggest dramatic improvements in
mortality and reductions in treatment ineffectiveness
among more than 3000 patients treated with
bedaquiline.”® As a direct result, South Africa announced
in 2018 the implementation of an injectable-free,
bedaquiline-containing treatment for all patients with
rifampicin-resistant tuberculosis.”

The South African data, complemented by a large
individual patient-level meta-analysis on multidrug-
resistant tuberculosis, have contributed to new WHO
guidance prioritising the use of bedaquiline and
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linezolid.”” To our knowledge, there is insufficient data to
support similar prioritisation for delamanid. Increasing
the use of these new and repurposed drugs would remove
reliance on some of the more toxic and less effective
drugs, including the second-line injectable drugs, which
are associated with irreversible hearing loss in up to
50% of individuals who receive them.” It also would help
relieve the burden on the health-care system to deliver the
daily injections.” However, uptake of new drugs based on
previous WHO guidance has been restricted, despite a
US Agency for International Development (USAID) and
Janssen Pharmaceuticals (Beerse, Belgium) donation
programme in many countries.”” Barriers include drug
costs, difficulties in individual country regulatory approval
and drug procurement, and absence of high level national
government support.”* Moving forward, these barriers
must be overcome. Tuberculosis programmes also need
to be continuously evolving, to ensure that national
guidelines and clinical practice reflects the best available
evidence. Civil society organisations have an essential
role to play ensuring that this is the case.

Additionally, a more individualised approach to drug-
resistant tuberculosis treatment—one that encompasses
access to all second-line drugs and is guided by more
extensive DST through whole genome sequencing—
would enable individuals with this condition to receive
the best chance of cure, while limiting both the un-
necessary use of toxic drugs and resistance amplification.”
Such an approach would need to be supported by im-
plementation research to guide its integration into
existing tuberculosis programmes and the health
system as a whole, in addition to pharmacovigilance
systems.”7¢?” While full treatment individualisation
might not be feasible in all settings, more stratified
approaches that takes into account local drug resistance
profiles are potentially feasible.”®

Given the arduous nature of available tuberculosis
treatment regimens (including toxicity and length), as
well as socioeconomic challenges, many patients
withdraw from treatment before completing the full
course which is globally reported as 15% in the 2014
cohort reported to WHO, and ranging between 1% and
56% in individual studies, with a trend to increase as
more patients are treated in a particular setting.”?”
These data emphasise the need for more person-centred
and family-centred approaches that ensure health
systems are optimally aligned with the needs of the
populations affected by drug-resistant tuberculosis.
Although the emphasis has been on improving
adherence and reducing catastrophic costs, a person-
centred model of care also includes ensuring that people
with possible drug-resistant tuberculosis (and those
supporting them) are fully informed about, and
included in, therapeutic decisions. Such models must
tackle active discrimination within the health system
and in other sectors. Person-centred care also includes
providing treatment closer to where patients live and
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initially seek care (ie, community-based and decentral-
ised treatment centres as much as possible).” Full
implementation of such a decentralised approach
requires considerable upgrading of the capacity of
peripheral facilities to manage patients with a complex
resistance profile, who require indvidualised therapy.
Such facilities should be supported by easy, routine
communication with treatment initiation centres and
expert providers. Although a country or region might
often have many drug-resistant tuberculosis cases in the
aggregate, peripheral facilities might have very few if
any patients with multidrug-resistant tuberculosis at
any given time. Thus, experience is lacking, and
decentralisation needs to occur concurrently with close
support from experts, even if those experts are accessed
remotely.

Preventing resistance acquisition

Although diagnosis and prompt treatment are central to
tackling the tuberculosis epidemic, minimising the risk
of further resistance acquisition, both to existing first-line
and second-line drugs and new drugs, is also paramount.
Mitigating the risk of drug-resistant tuberculosis trans-
mission includes addressing the drivers of tuber-
culosis drug resistance through programmatic quality
improvement, but also avoiding the use of standardised
regimens in the absence of DST whenever possible.
Finally, antibiotic stewardship entails ensuring that new
drugs are used in tailored, effective multidrug regimens
for all patients with drug-resistant tuberculosis, not just
those with limited therapeutic options. Such use also
needs to be supported by expanded tuberculosis drug-
resistance surveillance (to replace intermittent, expensive
drug-resistant tuberculosis surveys).

As with drug-susceptible tuberculosis, treatment of
latent drug-resistant tuberculosis might substantially
affect the epidemic in the long term. At least two trials
are evaluating different prevention regimens for indi-
viduals in close contact with patients with multidrug-
resistant or rifampicin-resistant tuberculosis.** In
addition, WHO released a conditional recommendation
in 2018 supporting the use of individualised preventive
treatment for contacts of patients with these conditions
who are at high risk of progressing to disease.” Given
the high morbidity and mortality associated with drug-
resistant tuberculosis, preventive treatment of these
high-risk contacts, including children and people living
with HIV, is a priority.

Increasing drug-resistant tuberculosis as a global health
and economic security threat—implications for donor
financing

The cost of treatment for multidrug-resistant or
rifampicin-resistant tuberculosis ranges from estimates
of US$ 1218 in low-income countries to US$ 83365 in
HICs.” The high cost has been a great barrier to scaling
up treatment to date. The Stop TB Partnership estimated

that, in 2017, US$2 billion was required to fund drug-
resistant tuberculosis care; it is expected to increase to
US$3-6 billion by 2020.” This amount of funding is
unlikely to be sustainable for many high multidrug-
resistant or rifampicin-resistant tuberculosis burden
countries; the BRICS countries (Brazil, Russia, India,
China, and South Africa) are notable exceptions. As a
result, funding to support drug-resistant programme
implementation will probably be required from inter-
national sources, even in countries with the capacity
to fund their own drug-susceptible tuberculosis
programmes. The existing and future projected economic
costs associated with drug-resistant tuberculosis provides
a compelling rationale to justify increased donor
financing, even in middle-income countries transitioning
out of donor eligibility. Furthermore, investments to
strengthen the capacity of high-burden countries to
prevent, detect, and respond to drug-resistant tuber-
culosis will deliver important both global health security
dividends. 2

Section 2: investing in tuberculosis research and
development

Despite resulting in more than 1 billion deaths during
the last two centuries,”™ tuberculosis remains poorly
understood. Although we can, and must, do more to
broadly implement available tuberculosis control tools
and strategies, achieving an end to the epidemic will
require answering fundamental questions about
tuberculosis and developing new biomedical tools to
accelerate our progress toward that goal.”® The urgency
of boosting our investment in research and development
to enable these transformative advances demands that
governments and their partners in HICs and middle-
income countries commit now to sustained, increased
funding of these efforts. The UNHLM underscored the
crucial role accelerating tuberculosis research and
development has and will continue to have in achieving
an end to the tuberculosis pandemic. Building on that
call to action, in this Commission we highlight research
and development priorities and provide an economic
rationale for why investment in these priorities is crucial
to success.

Biomedical research priorities

Future successes in developing new diagnostics,
therapeutics, and vaccines for tuberculosis will require an
improved understanding of the pathogenesis of the
disease. In this regard, a key basic scientific priority is
identifying the correlates of risk for progression to disease.
An intensified search for biomarkers associated with
protection from disease,” as well as the development of
better animal models, are among other priorities. Large
gaps also exist in understanding tuberculosis pathogenesis
and the host immune response, especially in children™
(panel 4) and in individuals coinfected with HIV.”*”
Nonetheless, promising preclinical efforts exist that must
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be substantially expanded. These efforts include using
computational modelling to better understand complex
biological interactions between pathogen and host**
high-throughput host genomic screening to identify RNA
signatures associated with the risk for disease, and
improved animal models of tuberculosis latency.*”

To accelerate the development pipelines for diag-
nostics, therapeutics, and chemopreventive strategies and
vaccines, it is imperative to develop an integrated research
strategy and agenda to close cross-cutting gaps in tubercu-
losis research and development (figure 7, appendix p 48).
This Commission outlined key research priorities,
including those published recently in the US National
Institute of Allergy and Infectious Diseases (NIAID) Plan
for TB Research. This Plan and similar multipronged,
multidisciplinary efforts are essential to substan-
tially advance research and development and end
tuberculosis.?**”

Diagnostics

With 3.6 million people estimated to have undiagnosed
or unreported tuberculosis, including an estimated
558000 people with undiagnosed, drug-resistant
tuberculosis,” the importance of having rapid and
accurate diagnostics at entry into tuberculosis care
cannot be overstated. Early, accurate diagnosis together
with drug susceptibility testing at the time of diagnosis
is key to breaking the cycle of transmission, enabling
patients to be quickly started on effective treatment.
Investments in research and development for diag-
nostics have led to the progressive introduction of six
new diagnostic tools since 2005. These tools have helped
overcome major barriers in identifying drug-susceptible
and drug-resistant forms of M tuberculosis, including
cost, complexity, slow time-to-result, and low accuracy.”®
An additional 45 candidates are in the tuberculosis
diagnostic pipeline.”” Unfortunately, many of these
tests are molecular technologies that are unlikely to
meet the three most important needs of high-burden
LMICs.

For high-burden, low-resource settings, the first priority
is an easy-to-use, low-cost, non-sputum-based*® rapid
diagnostic test that can identify individuals with active
disease and can be incorporated into active case-finding
strategies or used in primary care facilities (appendix p 28).
Modelling has shown that a triage test, implemented at
the community level and used in combination with a
confirmatory test (eg, GeneXpert), could close case
detection gaps and reduce incidence by 19% and mortality
by 37% over 10 years.” The second priority is rapid tests
for drug-resistance that would help direct patients to
appropriate treatments and safeguard medicines against
antimicrobial resistance.*** Priority three is an incipient
tuberculosis in-vitro diagnostic to identify individuals at
high risk of progression from latent infection to active
disease. This in-vitro diagnostic would enable targeted
preventative treatment in communities as a prerequisite
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Panel 4: Tuberculosis in children

Tuberculosis is among the top ten causes of death in children under age 5 years, despite
being both preventable and treatable.®** Furthermore, recent modelling suggests that of
the nearly 70 million children estimated to be silently infected with Mycobacterium
tuberculosis, 1 million develop tuberculosis disease each year; adolescents in particular
provide a seedbed for future active disease. Of the 1 million children, only one-third are
diagnosed and treated and one-quarter die.®* The burden of drug-resistant tuberculosis in
children is also substantial and yet infrequently diagnosed and appropriately treated.”*

Tuberculosis in children was largely ignored until the past decade, when an increasing
number of National Tuberculosis Programmes (NTPs) began developing paediatric
guidelines and including children in tuberculosis control strategies. In 2015, the WHO End
TB Strategy included children with an emphasis on prevention.?® The UN High-Level
Meeting includes specific targets to find and treat 3.5 million children suffering from
tuberculosis and provide preventive therapy to 4 million more children until 2022.

What can be done now to address tuberculosis in children?

The need for new tools to address tuberculosis in children is crucial, particularly accurate,
point-of-care diagnostics to detect both disease and infection; shorter, more efficacious
treatment regimens; and a better vaccine. However, in the meantime, ramping up the
use of available tools now could dramatically reduce the burden of tuberculosis in
children (appendix p 42). Strategies and tools to prevent tuberculosis in children are
underused (eg, neonatal BCG coverage, screening of all childhood household
tuberculosis contacts, tests for infection, and short regimens for preventive therapy),
often simply because of a lack of availability. Moreover, infection control measures to
protect children from infection in high-risk settings are implemented only rarely.
Effective implementation of existing tools will require integrating other health services,
especially those for maternal and child health.*® Health service delivery for the detection
and treatment of tuberculosis in children can be successfully decentralised and
strengthened,*® child-friendly formulations for the treatment of infection and disease
are available for young children, and the opportunity for the effective implementation of
preventive therapy is unprecedented.” Tuberculosis screening and management can
also be integrated into other services such as perinatal care, HIV clinics, or nutritional
rehabilitation centres.*?°2*

Although we must fully implement what we know works, increasing research on how to
improve strategies to prevent, diagnose, and treat tuberculosis in children must also be a
priority. A substantial increase in investment and sustained advocacy will be needed, but
the return will be substantially more children alive and living tuberculosis-free.
Childhood tuberculosis has received increased attention in the past decade, but
tuberculosis still causes substantial mortality and morbidity among this age group

(<5 years). Although new diagnostics, treatments, and vaccines would help manage the
paediatric tuberculosis epidemic, what we can and should do now is to integrate
childhood tuberculosis management into other health services, implement existing
interventions to their fullest, and increase our investment in research and development to
save more young lives in years to come.

to tuberculosis elimination in the absence of an effective
vaccine.

Achieving priority one requires identifying a suitable
host and microbial biomarkers and biosignatures
(primarily antigen, antibody, or a volatile organic
compound). Several promising diagnostic biomarker
combinations have been identified that are undergoing
validation or being transferred to point-of-care plat-
forms.**** If successful, a triage test could be introduced
by 2020; however, given high candidate failure rates and
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Regulatory or policy

Implementation science

Understanding:

«The physiological state of the bacteria across
the course of human disease and in different
host microenvironments

« Persistence or non-replicating bacteria, and
their role in the natural history of disease
and drug tolerance
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microenvironments
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coinfection
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linked to regulatory authorities)

« Active case finding strategies for different settings and disease burdens
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with tuberculosis

« Incorporation of new diagnostics into existing diagnostic algorithms

« Laboratory integration across diseases for cost effectiveness

« Optimised data use, including unique identifiers

« Effect of new diagnostic implementation

« Novel research designs to replace difficult and costly tuberculosis
prevalence surveys, and monitor drug resistance emergence

« Use of mathematical modelling to assess progress towards targets and
for prioritisation as we move towards elimination

« Development and trial a range of
potential regimens that reflect different
patient needs (children, disease severity,
disease location, lung pathology, and
patient preferences) and setting needs
(health system capacity, geography, and
setting stability)

« Regulatory harmonisation to
streamline the process from
clinical development to
regulatory submission and
regional approval (which might
occur early in the research process
depending on agency, region, and
product)

+ Accelerated policy review to bring

« Improving patient-centred and household-centred care for
tuberculosis, including personalised approaches to providing treatment

« Assessing patient preferences for tuberculosis treatment

« Different approaches to adherence support

« Integration of tuberculosis treatment across the health-care sector

« Models of decentralised tuberculosis care across different settings

« Use of mathematical modelling to assess progress towards targets and
for prioritisation as we move towards elimination

Clinical
scaleup

compound evaluation
« Novel methods of drug delivery

expedite regimen selection

Prevention

« Validated biomarker signatures for
simple, low-cost rapid test and incipient
tuberculosis test (eg, host markers, antigen
or antibody markers, RNA, VOC) and to

regimens to patients faster

« Non-human primate models to
evaluate safety and efficacy,
first-in-human clinical trials, and
subsequently phase 1-3 trials

« Partnerships with international
advocacy organisations to ensure
tuberculosis vaccine research and
development remains a global priority

« Implement policies at community
levels

« Tuberculosis infection control research: cost-effective and with
simplified strategies to reduce environmental tuberculosis transmission
risk in conjugate settings, particularly in health-care settings

« Developing models of care for large scale screening and delivery of
tuberculosis preventive treatment

I ——

Agency-sponsored* Industry and academic partnerships

igh-burden settings

BRICS and LMICs funding

Figure 7: Framing priorities along the tuberculosis research and development pipeline
BRICS=Brazil, Russia, India, China, South Africa. HIC=high-income countries. LAM=lipoarabinomannan. LMICs=low-income and middle-income countries. NGS=next-generation sequencing.
R&D=research and development. VOC=volatile organic compounds. XDR=extensively drug-resistant. *Agency-sponsored (eg, US National Institutes of Health, UK Wellcome Trust).
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few priority one candidates in the biomarker pipeline,
additional funding is needed to enrich the pipeline.
Expansion of the set of tools for drug susceptibility
testing is underway for existing molecular platforms,
and next-generation sequencing tools have promising
results; nevertheless, further translational work is
required to make them affordable and deployable in
high-burden countries.***” Similar to the triage test, a
breakthrough in biomarker discovery is necessary to
diversify the incipient test pipeline, which is sparsely
populated.*®

Therapeutics

Development of markedly improved therapeutics could
rapidly accelerate efforts towards ending tuberculosis.
The principal desired characteristics are shorter, non-
toxic, patient-friendly treatment regimens that can be
implemented widely.”® Preferably, the individual
components of improved therapies should focus on
either novel targets or targets that do not have cross
resistance with available drugs. Since approximately
1 million new tuberculosis cases occur in the paediatric
population each year, it is also crucial that new
tuberculosis therapeutics are formulated to be
appropriate and effective for children, as well as for
adults.™

Developing novel, safer, shorter, and simpler regimens
will have to overcome many challenges. The existing
drug regimens to treat drug-susceptible tuberculosis
are remarkably effective, largely non-toxic, and very
inexpensive, although they result in a low threshold to
develop drug resistance. New drugs are unlikely to be
tested individually but instead added to existing
regimens and tested for non-inferiority and safety rather
than superiority. As a consequence, many of the newer
drugs are being tested on patients with drug-resistant
tuberculosis, for which the effectiveness of the available
regimens is limited and smaller trials in a defined target
population are feasible. Two major challenges in
developing novel, safer, shorter, and simpler regimens
are the research costs of preclinical development and
phase 1 and 2 clinical trials, and the lack of reliable,
validated biomarkers that can be used to predict the
duration of therapy necessary to cure virtually all patients
treated with a given therapy. The findings of three
recent phase 3 trials,”*** which did not shorten therapy
for drug-susceptible tuberculosis despite promising
phase 2 results, clearly show how the absence of
predictive biomarkers constrains clinical research. This
issue is particularly problematic because of their
complexity and long duration, the cost of late-stage
clinical trials of novel tuberculosis regimens is high.
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During the past decade, remarkable progress has been
made in the search for new tuberculosis drugs and
therapeutic regimens. In the early 2000s, no new drug
candidates existed to treat latent tuberculosis; the pipeline
currently has more than 30 compounds (although few are
new chemical entities), including several drugs in late-
stage product development (appendix p 42). Two novel
drugs have received conditional regulatory approval by
WHO.* Because of the pipeline growth, it is now feasible
to investigate novel combinations of drugs and new
therapeutic regimens. New regimens in ongoing phase 2
and 3 clinical trials show considerable promise and might
enable much shorter durations of treatment—even for
the most resistant forms of extensively drug-resistant
tuberculosis—than what is recommended.** Furthermore,
a 2-month universal regimen, active against all forms of
tuberculosis, might be possible within the next decade.
This regimen would offer the potential to shorten and
simplify treatment strategies and drug-susceptibility
testing needs,” and should be a high funding priority in
the next decade. The potential utility of a pan-tuberculosis
regimen must be considered together with person-centred
approaches to treatment, and tailored to pharmacogenetics,
comorbidities, and drug coadministration, as well as the
risk of new forms of resistance.’” A diversified portfolio of
therapeutic products offers the best hope for long-term
success; however, substantial investment in the short-to-
medium term is needed to guarantee those products
reach the market.

Vaccines and chemopreventive strategies
Before the antibiotic era, evidence existed to indicate that
remarkable protection against tuberculosis could be
produced by latent infection, and that BCG was protective
in some populations but not others.* Nevertheless, BCG
remains the only available vaccine, despite having
been developed over 100 years ago, having variable
effectiveness in preventing adult pulmonary tuberculosis,
and not being recommended for children with HIV.
Although compelling evidence from models shows that a
vaccine with 60% efficacy could avert 70 million
tuberculosis cases within 25 years if given to only 20% of
at-risk adults,” progress towards developing viable
vaccines has been hindered by numerous scientific and
funding challenges. In contrast to drugs, vaccines are
given to healthy people to prevent illness. Thus, the
stringency in being certain that candidate tuberculosis
vaccines are as safe as possible represents a high bar.
Also, because many individuals who will never be
infected have to be vaccinated to show protection in a
smaller group infected with M tuberculosis, trials require
large populations and access to sophisticated laboratories.
14 candidate vaccines that have shown some degree of
protection against tuberculosis in animal models are
being tested in ongoing human clinical trials.” Some are
live recombinant vaccines (eg, BCG with added antigens
and genes to elicit strong immune responses, or
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genetically attenuated M tuberculosis); others are live
virus vectors expressing multiple antigens of tuberculosis
to provide long-lasting immunity (eg, recombinant
cytomegalovirus  vectors  expressing  tuberculosis
antigens).” Only two phase 3 preventive tuberculosis
vaccine studies have been published, one using an
inactivated whole-cell mycobacterial vaccine (M obteneuse)
reporting more than 40% protection in adults™ and the
other evaluating the modified vaccinia Ankara virus
expressing antigen 85A (MVA85A) to boost the
effectiveness of the BCG vaccine in infants, which did
not show protection.’?"*

BCG vaccine is routinely recommended for newborns
in tuberculosis endemic countries as it has an important
protective role against tuberculosis-related morbidity and
mortality in infants and young children. In 2018,
evidence has shown that BCG provides a limited degree
of protection against infection. However, preventing
tuberculosis disease and infection in young children will
have a limited effect on the tuberculosis pandemic as
tuberculosis in this age group makes minimal con-
tribution to transmission in the community. Two new
phase 2b trials offer new promise for vaccines against
tuberculosis.” Revaccination with BCG of South African
adolescents, who received BCG as infants and were
without evidence of infection with M tuberculosis
(Quantiferon-negative), provided protection against
persistence of tuberculosis infection in 45% of patients
who had evidence of recent infection following
revaccination.” A new subunit tuberculosis vaccine,
with two M tuberculosis antigens in an adjuvant that has
been effective in vaccines against herpes zoster and
malaria, M72ASO1E tested in several thousand ado-
lescents (1786 in the vaccine group and 1787 in the
placebo group, 18-50 years, HIV-uninfected, and with
confirmed latent tuberculosis infection) in three sub-
Saharan countries, showed protection in 54% of the
patients and, notably, protection in 87% of those younger
than 25 years.”” These results emphasise the importance
of further clinical trials and suggest the potential of
targeting vaccines to young adolescents because pro-
tecting against tuberculosis infection and disease in
older adolescents and young adults will have a much
greater effect on tuberculosis control than protecting
young children. There is an ongoing need to continue to
search for correlates of protection in human trials, which
could shorten the time and expense of future trials.

These encouraging results need to be validated and
extended, particularly in different geographic situations,
but despite challenges, the scientific prospects for
developing a safe and effective vaccine to prevent
tuberculosis are promising; an increased focus on early-
stage research has led to a robust pipeline and new
technologies, which are providing unprecedented
scientific opportunities.” Vaccines represent the most
cost-effective intervention to prevent disease and death.
In the case of tuberculosis, long-term and sustained
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Figure 8: Total potential deaths (averted, unaverted, and unavertable) from tuberculosis, across different
populations or risk groups globally (2017)

Increased case finding will lead to a reduction in unaverted deaths, but achieving 90% case detection and diagnosis
and 90% treatment coverage will still leave a substantial burden of unavertable deaths (0-85 million people).

New tools and control strategies are needed to prevent these unavertable deaths. These estimates do not include
the effect of strategies to avert tuberculosis deaths in low-burden settings, such as Europe and the Americas.
Furthermore, estimates do not include drug-resistant tuberculosis coverage, neither take into account the
potential effect of prevention interventions, but rather provide a static presentation of the effect of increasing case
detection, diagnosis strategies, and treatment success across different population groups. Deaths averted were
calculated based on approach adapted from Glaziou and colleagues.?® Full set of assumptions and explanatory
calculations are in appendix p 41. U=unavertable.

investments will be necessary to build on these promising
results, but the returns even from a partially effective
vaccine would be very great.

Population, policy, and implementation research
priorities

Progress towards ending tuberculosis has been limited
because existing tools have been ineffectively implemented
and the control strategies used are outdated. Greater
national and global investments in population, policy, and
implementation research capacity will be required to
enable the scaling of effective approaches.” In particular,
implementation research is needed to understand how to
improve care cascades (ie, find patients early, evaluate
them quickly, and provide effective treatment that results
in a cure). Population research to characterise the factors
that drive tuberculosis transmission within families and
communities, particularly in high-burden settings, is also
crucial for developing innovative strategies to interrupt
M tuberculosis transmission.” While research on sensitive,
inexpensive point-of-care diagnostic tests continue, active
screening strategies could be implemented with existing
technologies, including automated radiography screening
(ie, interpreted by a software rather than a radiologist) in
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contacts and high risk groups in high burden countries,
followed by culture or Xpert testing diagnosis, on the basis
of the strong evidence from surveys showing that 20-30%
of tuberculosis cases globally are asymptomatic.>**”

To optimise treatment outcomes, differentiated strategies
for providing person-centred care and supporting
treatment adherence must be developed in concert with
the creation of new therapeutic regimens.*"*”** Likewise,
research is necessary to determine the most efficient and
cost-effective tuberculosis prevention therapies. The
potential of digital technology to overcome weak health
system infrastructures, enhance tuberculosis programme
quality, and improve disease surveillance remains largely
untapped. Although numerous disparate pilot studies
have been done evaluating information technology,
electronic health, and connectivity solutions,”*** future
studies should be guided by a comprehensive research
agenda supported by a commitment from countries and
funders to translate evidence to action at scale.

Furthermore, mechanisms must be identified and im-
plemented to strengthen the infrastructure and capacity
of countries to accommodate—in terms of both speed
and scale—innovations, as well as to rapidly translate
research findings into policy.” For instance, the Initiative
for Providing Affordable and Quality Tuberculosis
Testsprovides a proven model for incentivising the uptake
of new diagnostics among private sector providers in
India; however, it has yet to be translated into a replicable
model and implemented in other countries. In part, this
problem reflects the need for improved implementation
research capacity in LMICs to realise the benefits of
investing in tuberculosis research and development. The
role of transnational research networks to build such
infrastructure and capacity is essential.

The cost of inaction in research and development

The human costs of not developing and implementing
new and improved interventions is unacceptably high.
Even in the WHO's best case scenario in which treatment
coverage was extended to 90% of people with tuberculosis
and 90% were successfully cured (substantially higher
than what global estimates indicate),” we estimate that
there will be nearly 1 million unavertable deaths with the
available technologies (figure 8). To achieve these
90%-90% goals would require unprecedented case
finding, treatment completion and prevention, and yet
would still be inadequate to reduce global tuberculosis
numbers enough to achieve End TB targets, underscoring
the important need to close gaps with scientific discovery
and programmatic innovation.

The potential economic value of new tools is shown by
modelling analysis in three different country-settings,
India, Kenya, and Moldova (figure 9), leveraging an
approach with which the value of lives lost prematurely
was derived using the value of life statistical estimates
(appendix pp 43, 44)."**** Optimal implementation of
existing evidence-based strategies to improve the care
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continuum for active tuberculosis in each of those
countries will still leave millions of deaths unaverted over
the next 30 years. The value of the loss associated with
tuberculosis mortality is, on average, $32 billion per year
in India, $2-7 billion in Kenya, and $35 million in
Moldova. However, these numbers are likely to be
underestimates since they arise from an arguably
ambitious scenario, of reducing losses in the care cascade
to 10% and delays by 25%; and they do not account for
opportunity costs associated with unaverted disease that
does not result in death, nor the financial burden placed
on the health system associated with this unaverted
disease burden. India’s recent National Strategic Plan, for
example, calls for increased uptake of preventive therapy,
as well as addressing risk factors for tuberculosis, such as
undernutrition. Even though these interventions would
have a big effect on the Indian tuberculosis burden, new
tools are needed to drive the burden to zero.

Many reasons explain the gap in investments in
tuberculosis research and development. The most obvious
is that the highest burden of disease occurs in LMICs,
which are not able to afford new expensive tests and
drugs. Because of a relatively low prevalence disease
compared with other infectious diseases and a high
latently infected population, efficacy testing of new tools
will require large and lengthy trials. Finally, new tools are
only as effective in controlling the disease as are health
systems able toimplement them, and hence improvements
in health systems are crucial. Nonetheless our analysis
clearly shows that further tools, particularly tools for
primary prevention, will have a large return on investment,
to the extent that they prevent these needless tuberculosis
deaths. Furthermore, it validates the argument that greater
spending in tuberculosis research is likely to bring
important economic benefits and have a disproportionately
beneficial effect on health outcomes in LMICs.™ It also
underscores how proposed investments in research and
development, estimated to be US$8-7 billion over the next
4 years, represents an excellent return on investment. If
new tools were developed that would enable reaching
WHO’s targets, it is estimated that the return on
investment for each US dollar, depending on the value per
death-averted and the assumed discount rate, would be
US$16-82.3¢

Reaching global tuberculosis research and

development goals

Despite powerful public health and economic rationales
for investing in tuberculosis research and development—
essential for producing breakthrough technologies and
strategies to end tuberculosis—a substantial gap in
financing remains. There are many reasons for this,
including the lack of financial incentives to produce new
tools, the cost and duration of clinical trials, and the lack
of compelling demand by affected countries. Global
funding for tuberculosis product development was
US$ 726 million in 2016, only one-third of the annual
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Figure 9: Costs of inaction in tuberculosis research

Curative therapy is the mainstay of tuberculosis control: its maximum effect is
realised when patients receive appropriate treatment as soon as possible.

The care cascade highlights stages when patients are lost to follow up, in the
pathway starting from active disease and ending in treatment completion.

To capture the potential effect of curative tools in a simple way, a scenario is
shown in which losses in the care cascade are reduced to 10%, and delays are
reduced by 25%. Additionally, for Kenya (a high HIV burden setting), we modelled
an increase in coverage of isoniazid preventive therapy to 90% of HIV cases on
antiretroviral therapy, as well as an increase of antiretroviral therapy coverage to
90%. Even with such aggressive measures, the figure shows ongoing tuberculosis
burden in each of these different settings. Expressed in monetary terms, these
ongoing tuberculosis deaths represent a lost value (per year) of US$31-7 billion,
US$2-7 billion and US$35 million, for the three country settings shown here

(in per-capita terms, US$24, US$55 and US$9-8 per person per year, respectively).

funding called for by the Stop TB Partnership, and far
less than is desirable to achieve similar research and
development breakthroughs that have characterised HIV
research over the past two decades.'® Modelling analyses
have suggested that current funding might be sufficient
to realise some key, near-term successes (eg, a triage test
and regimens for drug-resistant tuberculosis based
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on repurposed drugs), but that a multiple of current
funding— at least two times, but as high four times the
current investment—is needed to enable the development
of truly transformative treatments and prevention tools
(eg, an incipient tuberculosis test and new vaccines).*”**
Closing the funding gap of at least US$1-3 billion
per year will require HICs to sharply increase their
investments in tuberculosis research and development,
simultaneously with increased efforts from LMICs,
particularly BRICS, as well as the development of creative
funding models that enhance industry commitments.

89% of the available investment in tuberculosis research
and development comes from non-commercial sources
(ie, governments and philanthropies). US public agencies
alone support 44% of all tuberculosis-related research
globally.*® Only a small fraction of the public funding
comes from LMICs.” Increasing contributions from
LMIC governments so that their total share of tuberculosis
research and development matches their share of the
global economy (ie, 36-5%), as has been proposed by
a WHO expert group, would generate an additional
US$ 146 million per year, a 26% increase in total global
research and development financing. Given that late-stage
clinical trials represent a crucial funding bottleneck,
a self-funded BRICS or LMIC clinical trials network,
which is focused on bringing innovative tools through
the regulatory pipelines, would be another way for
high-burden countries to support a greater share of the
tuberculosis research and development costs. It would be
possible to increase public contributions further if some
HICs (or philanthropies) were willing to match increased
contributions from LMICs, as Switzerland offered to do to
stimulate LMICs to contribute financing for several
WHO-selected research and development projects in
2014.** This type of matching grant could increase total
funding to US$861 million per year, representing a
52% increase (appendix p 45). Matching funding from
international donors and high-burden countries could
also ensure research is more driven towards the countries’
needs and address the issues of countries withholding
resources as long as others cover the costs.*

Meanwhile, industry investment in research and
development for tuberculosis has stagnated, although it
has had meaningful increases for other infectious
diseases.” Unitaid, through small taxes on international
air travel, is an increasingly important source of funding
for tuberculosis research and development, providing
US$215 million in 2018 for a variety of innovative research
projects. However, more creative models to secure private
investment, collaboration, and partnership are needed
to close the funding gap. Examples include the TB
Drug Accelerator, a collaboration between pharmaceutical
companies and research institutions, which has had
several early successes in addressing the shortage of
new tuberculosis drugs by funding early-stage drug
discovery,* and the Global Health Innovative Technology
Fund model, a Japanese government funding mechanism

that leverages matched funding from industry.**** Other
funding mechanisms including downstream investments
or pull strategies (that promise reward for successful
product development) have a potential role in funding
tuberculosis research and development.*® The Life Prize
(appendix p 46) offers a novel model to stimulate drug
development, rewarding researchers and developers fully
and upfront for their investments, thereby delinking the
financing of research and development from product
prices and sales and promoting access and affordability,
as well as appropriate use of resulting products.

Although these various options could represent an
important increase, funding will still be far short of the
US$2 billion annual target. This shortage highlights the
inescapable conclusion that HICs must contribute more.
To ensure the necessary increased investment from
HICs, tuberculosis research and development must be
understood as an important global public good that will
yield substantial economic dividends. Greater investmentis
also essential to address negative cross-border externalities
that tuberculosis, particularly drug-resistant tuberculosis,
poses and as central focus of the broader antimicrobial
resistance research agenda. Hence, strong advocacy for
increased funding to science ministries and research-
oriented pharmaceutical companies must occur in tandem
with advocacy to international donor agencies.

Section 3: sustainable financing for tuberculosis
Everyone dedicated to achieve an end to tuberculosis—
affected countries, donor nations, the private sector,
foundations—must redouble their efforts to finance
strategies that are working and, more importantly,
strategies that have the real potential to make a substantial
impact in the coming years. To end tuberculosis, this
Commission advocates for substantially more investment
in all aspects of tuberculosis programming. Increased
domestic resource mobilisation will be especially
important, but new models of donor financing that can
catalyse domestic investment must also be a priority.
Evidence on the cost-effectiveness and benefits of
expanded financing for tuberculosis control suggests that
such investments will yield a high economic return.**

Economic evaluation of tuberculosis control
interventions

In this section we will distil a highly heterogeneous
published literature into indicative values of key
economic parameters. The section will focus on two such
parameters: the cost required to avert a tuberculosis
death and estimates of benefit to cost ratios for
tuberculosis control efforts. An additional important
question is the cost required to meet goals and we
provide an approximation that is broadly consistent with
this Commission’s goal of reducing the global tubercu-
losis death rate by 90% compared with 2015, estimated to
be 2 deaths per 100000 population per year. Such
estimates of cost are closely bound with questions of
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revenue generation or finance that are dealt with in the
finance section of this report. Benefit-to-cost and cost—
effectiveness ratios in this section will be generated
under the same sets of assumptions as are the total cost
estimates of the domestic finance section.

The published literature* contains multiple estimates
of different indicators of programme effectiveness for
different interventions, in different environments, and
with different assumptions about how much health
system strengthening costs should be included in the
cost estimates. The published literature is far less well
developed in assessing to whom costs and benefits
accrue. The diversity of the literature poses problems for
the high-level message objective of this Commission, but
at the same time it provides multiple valuable starting
points for analysts with different objectives and interests.
Such estimates meet the objective of positioning our
thinking even though the numbers themselves make no
claim to portray any particular set of conditions.

The ratio of benefits-to-costs for tuberculosis control
Benefits are estimated using methods that are standard in
many governments’ (and the Organisation for Economic
Co-operation and Development [OECD]’s) guidelines for
economic evaluation of projects.*”

The Bill & Melinda Gates Foundation recently
commissioned a so-called reference case analysis to help
standardise benefit—cost analyses of projects in LMICs
within the broad conceptual framework of the OECD’s
approach.* This Commission adopts their recommended
approach assuming, for illustration, a country with a
Purchasing Power Parity (PPP) income of $5000 per year.
This PPP would be typical of high tuberculosis burden
countries. Although many caveats accompany the
reference case, its suggested analytic value in a benefit-
cost analyses for averting a death would be about
$250000 PPP dollars or perhaps $70-80 000 exchange
rate dollars in a country at that income level. Analyses on
this basis suggest that the economic assessment done by
the consulting firm KPMG (Amstelveen, Netherlands)
and WHO*® that estimated the cost of not responding to
the tuberculosis epidemic did not fully capture the value
gained from successful tuberculosis interventions.
Rather than convey a highly heterogenous range of
estimates, we chose instead to rely on recent efforts
to aggregate the literature.***¢ These efforts provide
estimates of cost per death averted that are typically
implicit in the published analysis rather than reported
(table 6). Acknowledging major heterogeneity and
uncertainty, it is reasonable to think that the cost per
death averted from drug-susceptible tuberculosis would
be in the range of US$700-8000 and US$ 5000-55000
for drugresistant tuberculosis. As highlighted in
additional figures (appendix pp 48, 49), the uncertainty
around these estimates is considerable, reflecting the
diversity of settings in which tuberculosis mortality
remains substantial.
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Cost per death averted (US$)

Global Health 20354

Low-income countries

Lower-middle-income countries

Stop TB (Global Plan to End TB)**°

Standard investment scenario (all but OECD countries, 2016-20)
Estimates provided by WHO Global Tuberculosis report*t
Drug-susceptible tuberculosis

Drug-resistant tuberculosis

Estimates provided by Copenhagen consensus
Drug-susceptible tuberculosis®**

Drug-resistant tuberculosis**

Drug-susceptible and drug-resistant tuberculosis**

5000
6000

7000%

8000
16000

700-2000
5000-55000
1500

discount future life years saved.

These estimates are implicit in the sense that they are not provided in the source but instead calculated from information
in the source. OECD=Organization for Economic Cooperation and Development. TB=tuberculosis. *Calculated assuming
one death averted per 25 disability-adjusted life-years averted. tWhen cost-effectiveness numbers were cast as cost per
disability-adjusted life year (DALY) in this Report,they were converted to deaths averted by multiplying by 25. The exact
ratio would depend on age of death, the particular set of disability weights chosen and whether the analyst chose to

Table 6: Implicit estimates of cost per tuberculosis death averted

Using US$7000 as an approximation, albeit with
inherent uncertainty, of the cost per tuberculosis death
averted and $70-80000 as the per death averted approach
to valuation, we estimate a Dbenefit-to-cost ratio for
tuberculosis interventions of 10 to 1. This figure reflects
the Stop TB cost estimate® in table 6 for multi-
intervention programmes required to sharply reduce
mortality. It represents a robust estimate of what the
global investment required to ensure that countries are
on track to achieve the End TB target, hence it can be
viewed as an average across the range of required
interventions. Other estimates have been higher***
Regardless of the method, uncertainty concerning a
specific value abounds. Nevertheless, no serious
uncertainty attaches to the conclusion that the value of
benefits of averting a death from tuberculosis exceeds
the value of its costs by more than a factor of 3 to 5.

Several estimates of cost per tuberculosis death averted
(and the associated benefit-to-cost ratio of intervention)
come from the Copenhagen Consensus exercises that
were sponsored by the Copenhagen Business School
(Copenhagen, Denmark) and the Economist. These exer-
cises requested economists representing health and a
broad range of other sectors to identify the most attractive
interventions within their sectors and to do careful
benefit-cost analyses so that expert panels of Nobel
Laureates and other eminent economists could critically
assess cross-sector development priorities. Two sets of the
analyses reported in table 6 were thus critically reviewed
by economists outside the health sector.*”** The expert
panel of economists for the 2012 Copenhagen Consensus
rank ordered 30 attractive investment priorities across
sectors.”” In terms of the benefit to cost ratio and total
potential benefit, tuberculosis treatment ranked number 5
on their list of 30 interventions across all sectors.
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Costs of ending tuberculosis in a generation

As tuberculosis incidence declines over time, both
because of expanded control efforts and (probably)
favourable trends in poverty and other risk factor
reduction, it is reasonable to project declines in needed
expenditure to keep tuberculosis deaths at very low
numbers. Initially, if tuberculosis deaths were to be
reduced by 90% from 1.7 million per year to under
200000 per year, the additional expenditure required
would be on the order of about US$10 billion per year
(ie, the product of 1- 5 million averted deaths per year and
a cost of US$7000 per death averted).

It would not be possible to scale up within a few years
and early investments will yield reduction in cases and
costs. However, a plausible cost trajectory for ending
tuberculosis in one generation would be an increase in
expenditure of about US$5 billion per year, followed by a
reduction to a long-term amount of US$1 billion to
US$2 billion per year by the early 2040s. This number
reflects a reduction in incidence and hence treatment
costs that ending tuberculosis mortality will require. This
Commission makes no attempt at precision concerning
this number in the belief that our basic understanding
of the relevant determinants of cost remains highly
imperfect: expressing precise numbers is more likely to
mislead than inform. That said, these numbers provide a
reasonable approximation of the magnitude involved.

Domestic financing for tuberculosis

We examined the extent to which tuberculosis pro-
grammes rely on domestic sources of finance in high-
burden countries and the influence of domestic financing
on the sustainability, efficiency, and equity of tuberculosis
funding. In addition, we explored the potential for rapidly
increasing domestic financing for tuberculosis until
2023. Finally, we highlight the importance of investing in
national tuberculosis programmes and other domestic
funding agencies of tuberculosis services to allocate,
distribute, and manage domestic tuberculosis resources,
recognising that it is essential to develop the capacity to
ensure increased financing is spent effectively to end the
epidemic.

The pivotal role of sustained domestic financing for
tuberculosis
Improved domestic financing for tuberculosis is one of
the success stories in global health over the past
two decades. By 2017, 84% of funding for tuberculosis
was from domestic sources. This high proportion reflects
a consistent pattern of increased commitment to
tuberculosis from high-burden countries.” From 2007-17,
global funding for tuberculosis doubled, with much of
the increase coming from BRICS. On average, the
BRICS have domestically financed 95% of their public
tuberculosis expenditures over the past decade.*”
Outside of the BRICS, the picture of domestic funding
for tuberculosis is complex, reflecting a general scarcity in

health sector resourcing and capacity. In 2017, less than
half of public funding for tuberculosis in low-income
countries came from domestic sources.’ Nonetheless, the
progress over time is promising; on average, low-income
countries doubled their domestic financing of tuberculosis
between 2007 and 2017, with a rate of increase similar
to that of international tuberculosis funding to their
countries.” Not all low-income countries are following
this trend, and there is room for improvement: the
proportion of the domestic contribution to public tubercu-
losis expenditure ranges from less than 1-24%.” Likewise,
in lower-middle income countries, the proportion of
domestic public funding ranges from 7-88%,” with the
average growth in domestic tuberculosis financing stable
until 2013, but doubling since then.

Who provides domestic finance, and how does it get
allocated to tuberculosis?
Public sector tuberculosis expenditures can be divided into
those that are allocated through general health service
provision and those allocated through national tuberculosis
programmes. Although the proportional domestic contri-
bution to overall tuberculosis expenditure is generally
high, national tuberculosis programmes-specific expend-
iture and tuberculosis-specific commodities are more
reliant on international finance. In 23 of the 30 high-
burden countries, these programmes receive more than
80% of their funding externally” with the Global Fund
being a substantial payer for tuberculosis commodities.
This apparent dependency of national tuberculosis
programmes on international finance has probably arisen
because of the disease-specific allocation of international
funds, rather than reflecting an overall lack of domestic
commitment. Ministries of Finance inevitably reduce
domestic resource allocation to tuberculosis to the extent
that they perceive international finance to be available.
Domestic financing for tuberculosis within countries
can come from a range of sources. Ultimately, populations
and corporate taxes are the main payers, but patients with
tuberculosis still face much of the burden in some
countries. Despite the policy of free or reimbursed
tuberculosis care in most countries, patients can still
incur substantial out-of-pocket payments for public
tuberculosis services.” Moreover, in several high-burden
countries, large proportions of patients seek and receive
tuberculosis care in the private sector, paying for their
own care and treatment. Subsidising and pooling these
private domestic expenditures, an important goal of the
broader UHC agenda, will have beneficial consequences
in terms of financial risk protection®** and possibly
health outcomes** for those with tuberculosis.

Is the allocation of domestic finance to tuberculosis
efficient?

Although many countries have increased their allo-
cation of public money to tuberculosis, a mismatch
remains between funding amount and need, with
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need being defined in terms of the resources required
to reach global End TB targets.” From a domestic
public finance perspective, however, need is not a
sufficient criterion to increase investment. Ministries
of Finance will have requests to fund many other
development and health interventions that have
potentially high returns. Hence, those advocating for
increased investment in tuberculosis, both within and
external to governments, need to show that investment
in tuberculosis has a high return, at the very least
compared with other health sector investments.
Investments in tuberculosis hence need to be efficient,
defined as maximising population health for any given
amount of funding.

Increasingly, countries are developing public finance
processes that formally assess the return on investment
of different health sector interventions, rather than
relying on global evidence. These processes are being
supported by improved data and understanding of the
costs, effectiveness, and long-term effects of the invest-
ment in tuberculosis on both health and economic
outcomes.” Therefore, supporting these efforts often
provides favourable evidence in favour of supporting
resource allocation to tuberculosis programmes. In
Malawi, for example, an assessment to determine the
essential package of health care in 2017 found that seven
of the top ten best buys for health sector budget
prioritisation were tuberculosis interventions.*” This
assessment mirrors systematic reviews of return to
investment of tuberculosis expenditures across several
countries,” supporting the assertion that increasing
domestic allocation to tuberculosis can improve the
efficiency of the entire health sector.

However, improvement of the efficiency of tuberculosis
expenditures is possible through improvements in the
delivery and implementation of tuberculosis services,
as highlighted in section 1. In some countries, the
division of tuberculosis expenditures on commodities
versus general service provision might not be optimal.
Improvements in health system strengthening are
crucial to ensure that health staff at the front end
of tuberculosis service delivery receive the right mix
of resources to provide high-quality person-centred
tuberculosis services.””® Some countries also have higher
than average tuberculosis treatment costs, because of
he overhospitalisation of patients with tuberculosis,
in particular those with drug-resistant tuberculosis.
Nonetheless, the decentralisation of drug-resistant
tuberculosis care in South Africa exemplifies the sub-
stantial additional funding that might be generated
by reducing hospitalisation for patients, including
those requiring intensive treatment for drug-resistant
tuberculosis.*® Improved integration of tuberculosis
services might also support person-centred care and
reduce costs.” Several new tuberculosis technologies,
such as shortened regimens, might reduce the costs
substantially. More analyses on the efficiency of these
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different approaches to scale up tuberculosis services is
necessary to help guide how countries can spend
funding effectively.*®

Can domestic funding for tuberculosis be substantially
increased?

Generating  additional  domestic  financing for
tuberculosis depends on governments’ commitment to
allocate more funding to tuberculosis; the future
potential for efficiency gains; and increases in the overall
amount of available public finance. Increases in domestic
financing for tuberculosis in the past two decades show
that countries with GDP growth might be able to expand
their funding of tuberculosis rapidly while reducing
tuberculosis incidence.** In addition, the ability to
raise domestic finance for tuberculosis from private
individuals and firms depends on the system of revenue
generation and taxation structures. In the past decade, a
range of innovative mechanisms, including earmarked
taxation of alcohol and cigarettes, government loan buy
downs (ie, in which a third party contributes to loan
payment to open up social spending), and the expansion
of health insurance coverage, have been explored to
improve the financial sustainability of the health sector,
with positive consequences for population health.*®
These mechanisms have yet to provide substantial
funding for HIV,** and considerable questions remain as
to their feasibility to raise a high amount of funding for
tuberculosis.

We did a fiscal space analysis in collaboration with a
team at the Department of Global Health, London School
of Hygiene and Tropical Medicine, London, UK, and the
Institute for Global Health Sciences, University of
California, San Francisco, CA, USA. This analysis
examined the potential fiscal space and its implications
for tuberculosis financing for 28 of the 30 high-burden
countries until 2023 (two countries, Zimbabwe and North
Korea, excluded because of data scarcity). Fiscal space
analyses apply international public financing norms to
available fiscal performance to determine the extent to
which funding can grow in a way that does not damage
overall fiscal stability. The financing sources examined
included GDP growth, increasing public revenues,
improving allocation to the health sector, improving
allocations to tuberculosis, and increasing the efficiency
of public tuberculosis service delivery. The researchers
found that most high-burden tuberculosis countries
can substantially increase public domestic financing of
tuberculosis. By 2023, countries such as Bangladesh,
Zambia, China, and Indonesia can potentially increase
their annual tuberculosis expenditures more than five-
times, through a combination of optimised resource
allocation, revenue generation, and improved resourcing
of the health sector (figure 10). In countries like Zambia,
increased prioritisation and efficiency of tuberculosis
services would enable the greatest resource mobilisation
for tuberculosis. In countries such as Bangladesh, China,
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Figure 10: Increase in tuberculosis expenditure by 2023 in 28 high-burden countries
Baseline data on domestic funding for tuberculosis in 2016-17 was from WHO Global Tuberculosis Report® (2017).

and Indonesia governments will need to commit to
substantial policy action around revenue raising, such as
increasing tobacco taxation for public revenue and the
increased pooling of health sector funds. Despite the
potential effect of tobacco taxation highlighted in this
analysis, we acknowledge the limitations of raising tax in
the short term and advocate for optimised resource
allocation and improved resourcing of the health sector as
the most sustainable means of increasing financing for
tuberculosis. Although this report points to the advantages
of using proceeds from increased tobacco taxes for health
finance, and tuberculosis control more specifically, we
acknowledge reasonable arguments for maintaining those
proceeds as general revenues. Likewise, we point to a
tension between having tobacco taxation mainly as a
source of public revenue and having its principal purpose
be to reduce smoking through punitive taxes to, ultimately,
very low levels. The latter purpose would undermine the
revenue generation purpose, perhaps to overall good
effect.

Policy implications

Mobilising domestic resources for tuberculosis will take
policy action and commitment across government,
including Ministries of Finance and Ministries of Health.
Increasing tobacco taxation and allocating those revenues
to health is a clear policy action that can support financing

tuberculosis elimination and have positive benefits for
people with tuberculosis. Increasing domestic public
financing for tuberculosis in a manner that protects
patients with tuberculosis from catastrophic expenditures
is particularly important and serves a broader UHC
agenda.

However, it should not be assumed that high level
commitment to this broad policy agenda is sufficient.
Rapid increases in domestic financing for tuberculosis
will require enhanced capacity to allocate and spend
resources effectively and transparently to achieve results.
A clearly defined accountability framework to ensure
commitments made at the UNHLM will be crucial. In
addition, national tuberculosis programmes need to
strengthen their absorption capacity, otherwise the rate at
which additional financing is disbursed in practice might
be slow. The experience of HIV shows it is possible to
rapidly strengthen programmes, but that strong systems
are required to ensure efficiency and maximise health
outcomes. Effective, rapid disbursement will depend on
the capacity of these programmes to mobilise expertise,
infrastructure, and sufficient human resources in a
timely manner. Upfront support to national tuberculosis
programmes to build the mechanisms to absorb new
funding, and fully participate in resource allocation and
management systems and processes within the health
sector, will be crucial to ensure additional resources are
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appropriately used. The commitment of many high-
burden countries over the past two decades is
commendable, and many have the space and willingness
to do more, but achieving real increases in expenditures
will require concerted attention by all those working to
end tuberculosis to absorb additional resources effectively.

Donor financing for tuberculosis

The potential for increased domestic health spending
and economic growth, along with the recent rise of
populism and protectionism,** will inevitably shape
external financing for tuberculosis programmes over
the coming decade. Nearly all high-burden countries
can substantially increase domestic resources allocated
to this disease. Although many low-income countries
still require donor financing for tuberculosis, new
opportunities exist to rethink how and where donor
financing is allocated such that its effect is maximal. In
this section, we discuss the role of donor financing to
catalyse domestic efforts and invest in global public
goods, especially in those countries transitioning out of
donor finance eligibility. In addition, we highlight the
potential benefits to donor partners of investing in
tuberculosis, economically and in terms of addressing
the negative cross-border externalities that tuberculosis,
especially drug-resistant tuberculosis, poses. Finally, we
underscore the importance of sustained financing for
the poorest countries and advocate for continued
investment to end the epidemic in those countries.

Who is investing in tuberculosis programmes?
According to the OECD’s Creditor Reporting System,
international donors provided US$871 million for
tuberculosis prevention, diagnosis, and treatment in
2016 (the latest year for which data are available); 69% of
this funding was expended by the Global Fund, of which
the USA was the major contributor.’ In addition, the
US disbursed US$179 million channelled via its own
agencies and other institutions. Between 2006 and 2016,
approximately 46% of international donor expenditure
for tuberculosis originated in the USA.° The next largest
contributors were France (10%), the UK (9%), and
Germany (6%).” According to the Institute for Health
Metrics and Evaluation, The Bill & Melinda Gates
Foundation was the largest non-state funder of
tuberculosis activities, responsible for US$204 million of
disbursements in 2016, including US$68 million
allocated to the Global Fund, whereas other sources of
private philanthropy spent US$70 million, of which
14% was allocated to the Global Fund.**

Development assistance for health (DAH) for
tuberculosis has increased from US$30 million in 1990
to over US$1 billion in 2016, underscoring the substantial
increases in international financing that have occurred
over that period, as well as the relative contribution of
foundations, development banks, the Global Fund, and
traditional bilateral funding. Nonetheless, the amount of
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funding for tuberculosis is still very far short of the
annual US$2-6 billion proposed in the Global Plan to
End TB, outlined by the Stop TB Partnership."*

How is donor finance being used?

Analyses of donor financing for health have traditionally
tracked flows by funding source, channel, recipient, and
disease. For this Commission, a team at University of
California San Francisco and Duke University did an
analysis of DAH for tuberculosis broken-down into
functions.® Global functions refer to transnational topics,
including supporting global public goods such as re-
search and development, managing cross-border disease
spread, and fostering leadership and stewardship. The
researchers analysed DAH for tuberculosis in the year
2015, using the OECD Creditor Reporting System, which
provides detailed information on aid expenditure.*® They
found that in 2015, US$932 million in DAH was directed
towards tuberculosis-related activities. One-half of DAH
for tuberculosis was disbursed to lower-middle income
countries, 22% to low-income countries, 4% to upper
middle-income countries, 23% to bilateral unspecified
activities, and a small portion (0-4%) to regional
efforts. Only about one-quarter (24%) of DAH for
tuberculosis was for global functions, supporting
product development (17%), population, policy, and
implementation research (3%), advocacy and priority
setting (2%), and other global public goods (figure 11).
Around three-quarters (76%) of DAH for tuberculosis
supported country-specific functions, including tuber-
culosis programmes for care delivery (52%) and health
system strengthening (24%). Almost all (96%) of the
health system strengthening support was tuberculosis-
specific, with only 4% directed at system-wide, cross-
cutting health system strengthening. These allocations

Product
development
7%)

Country-specific

Global functions

functions
(76%) (24%)
PPIR (3%)
Advocacy (2%)
Other (2%)

Figure 11: Breakdown of 2015 Development Assistance for Health for
tuberculosis by global and country-specific functions

Estimates are based on 2015 data from the Organisation for Economic
Co-operation and Development, when US$ 932 million of Development Assistance
for Health was invested for tuberculosis control, through 907 tuberculosis
projects. To estimate the proportion of funding directed at different functions,
the researchers analysed the 141 largest individual projects (largest in terms of
funding amount), representing 80% of all external funding for tuberculosis

(US$ 748 million). PPIR=population, policy, and implementation research.
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highlight that donor funds are being primarily targeted
to support country-specific activities, especially those
countries with the highest burden, rather than focused
on global public goods.

Policy implications

To our knowledge, the analysis outlined in the previous
section is the first to determine how much tuberculosis-
specific DAH is devoted to support global functions
versus country-specific functions. Notably, this analysis
does not shed any light on trends in tuberculosis funding.
It also does not distinguish between country-specific
tuberculosis programme funding is disaggregated
between drug-resistant tuberculosis versus drug-
susceptible tuberculosis control efforts or provide
granularity in terms of how DAH differs by disease
burden or country income group. Nonetheless, the
findings highlight the need to increase investment to
support global tuberculosis functions, in addition to
country-specific functions. Although this baseline
analysis cannot prove that global functions are being
neglected, prioritising funds to these global functions
should be considered, especially as domestic resource
allocation for tuberculosis increases. In particular, this
Commission asserts that donor financing should
increasingly be focused on global functions, as countries
increase domestic investments in their tuberculosis
control programmes. However, donor funds will still
have a crucial role in supporting tuberculosis efforts in
the poorest countries and in expanding services to
vulnerable populations (appendix p 52).

Regarding global functions, financing should be
provided for three main areas: supplying global public
goods, market-shaping activities, and exercising leader-
ship and advocacy. Greater investment in global public
goods, in particular tuberculosis research and develop-
ment of new drugs and technologies, is likely to bring
important economic Dbenefits and have a dispro-
portionately beneficial effect on health outcomes in
LMICs.™ New tools deriving from research and develop-
ment are also likely to provide financial protection and
be most beneficial to the members of society living
in poorest conditions, as shown by extended cost-
effectiveness analyses.” The investment in HIV research
and development over the past two decades, leading to
over 30 new drugs and numerous diagnostic and
preventive technologies, provides compelling evidence
for greater investment in tuberculosis research and
development.”

The Global Drug Facility (GDF), part of the Stop TB
Partnership, serves an important function in market-
shaping activities, using donor financing to consolidate
demand from different countries to negotiate lower prices
for tuberculosis drugs, attract additional suppliers, and
incentivise innovation, in particular for more expensive
second-line agents and paediatric medicines.*™** These
kinds of activities will remain important as countries

increasingly assume cofinancing responsibilities,
transition out of donor eligibility, or both, as they might
have difficulty negotiating lowest possible prices or
accessing concessional prices for diagnostics. As
countries move away from donor funding, the global
market for tuberculosis medicines and diagnostics will
probably become much more fragmented and the need
for a global tuberculosis market steward, such as GDF,
will become more important. In addition, the importance
of GDF to facilitate uptake of new diagnostic and
therapeutic tools will also be essential as investment in
research and development yield greater successes in the
coming years.”

An important, albeit often neglected, global function of
aid is associated with investment in health advocacy and
priority setting, which include, but are not limited to,
donor financing to support civil society organisations
(CSOs) as important catalysts for change. Although donor
partners have increasingly committed to support com-
munity engagement efforts over the past decade,” CSOs
are still not recognised as legitimate partners at national
levels, with their effect undermined by paucity of re-
sources for community initiatives.”” Recognising that
funding for HIV advocates and activists has been crucial
to global HIV efforts,”** this Commission affirms the
importance of increased funding for tuberculosis ad-
vocates as a public good, deserving investment com-
mensurate with the part they plays in improving health
outcomes.

Consideration should be given to increased investment
in WHO’s Global TB Programme, given its important
role in facilitating uptake of new policies, strengthening
surveillance systems, and providing technical assistance.
A better-funded WHO would enable it to fulfil those
functions more effectively.®* Independent regional
initiatives, such as those established to tackle malaria,”
that can provide locally-relevant, agile, and responsive
support to high-burden countries might also be worthy
of donor investment.

Country-specific ~ functions include tuberculosis
programme activities, such as providing clinical and
outreach services, as well as health systems that support
tuberculosis, such as training providers and strengthening
diagnostic facilities. Targeted investment is needed for
countries graduating from DAH. 54% of country-specific
aid in our analysis is directed towards high-burden,
middle-income countries, many of which will soon be
ineligible for donor financing; based on their national
GDP per capita, they are becoming too wealthy to qualify
for DAH. Unfortunately, many of these countries are
likely to have large pockets of poverty and avertable
mortality from tuberculosis. In this Commission, we
propose targeted investments directed to social insurance
schemes that protect those at highest risk for tuberculosis.
Furthermore, we argue that sustained funding in many of
these countries, especially those with a significant drug-
resistant tuberculosis burden, is warranted given the
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global security implications of not ensuring tuberculosis
control in these settings.

The high cost of treatment for drug-resistant
tuberculosis, especially in middle-income countries,”
has been a substantial barrier to scale up treatment
provision to date, and the cost will continue to increase
over the coming years.” Donor partners, especially the
Global Fund, are already investing disproportionately in
drug-resistant tuberculosis control activities. Nonetheless,
given the substantial weight of data showing extensive
cross-border spread of drug-resistant tuberculosis,”*
this disease poses perplexing economic and health
security issues for donor countries. It is important that
sustained funding for drug-resistant tuberculosis control
efforts, even in countries that will be soon no longer
eligible for official development assistance, is available to
mitigate the cross-border threat that drug-resistant
tuberculosis poses. Aligning control efforts with the
broader antimicrobial resistance agenda is also essential
to maximise investment; unchecked tuberculosis will be
the single biggest cause of antimicrobial resistance-
related deaths by 2050.*

Prisoners, people living with tuberculosis and HIV
coinfection, migrants, refugees, and indigenous
populations are all highly vulnerable to tuberculosis, and
experience substantial marginalisation, decreased access
to quality services, and human rights violations. These
communities will continue to benefit from donor
support, for example, through support for social health
insurance schemes that include tuberculosis services,**
even as domestic resources for health are increasing.

In addition to where DAH is spent, how it is spent is
also crucial to guarantee the positive effect of donor
support. Catalytic investments, such as those supported
by the Global Fund, offer examples of how new models of
financing can be useful. These models use matching
funds to incentivise country allocation for priority areas or
multicounty funding mechanisms that address specific
priority areas (eg, development of innovative approaches
to accelerate active case-finding, and scale up new tools or
facilitating re-tooling initiatives, such as new drugs and
diagnostics).* Notwithstanding the need for improved
data assessing the effect of these funding mechanisms,
cofinancing solutions provide an important pathway to
ensure greater country ownership while also ensuring
sustained funding for tuberculosis activities even during
the transition process.

Ongoing support is needed to help the poorest
countries. By 2035, around two-dozen low-income
countries are still likely to require direct country
assistance.* Donor financing for these countries needs
to increase substantially to make up for funding short-
falls over the past few years. Despite a small increase
in funding between 2016 and 2017 (US$0-9 billion),
donor-financing still fell very far short of the annual
US$2-6 billion in DAH that is needed for tuberculosis
according to the Global Plan.® The moral imperative of
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sustained donor investment in these countries should be
highlighted as millions of individuals will potentially die
from tuberculosis in these countries without external
assistance. In addition, the scale of the effect of those
avoidable deaths on the global economy is substantial.
Investing in tuberculosis control will reap economic
dividends that will benefit both donor and recipient
nations. Underscoring the importance of investing in
tuberculosis as an important tracer for progress towards
UHC® should also inform how and where donor funds
are allocated. As global momentum builds towards
achieving UHC, investment in tuberculosis as a disease
of poverty is imperative to that progress.

A new era of shared responsibility

The UNHLM declaration and the stated commitment to
shared responsibility highlighted how priorities and
approaches to tuberculosis financing are evolving with a
new era of increased country ownership and global
cooperation.*”*® In addition, the architecture of donor
financing for tuberculosis is changing as high-burden
countries mobilise additional resources for tuberculosis
control. Leveraging concessionary loans from development
banks* and innovative financing mechanisms (eg, social
impact bonds, loan guarantees)®** should have an
increased role. Such financing solutions have great
potential, but they are no panacea. Strategies that can help
increase domestic investment are crucial. Even in low-
income countries still reliant on donor support, the nature
of donor-recipient financing must evolve. Partnership
agreements between donors and recipients, as a tool to
ensure ownership, accountability, and transparency,
should be encouraged. Through this mechanism, donors
could also help unlock domestic resources, by committing
funds that pair global and national resources for shared
priorities.”” New models of donor financing that focus on
results, encourage innovation and strengthen government
accountability to citizens rather than donors are also
necessary. One promising example of a new financing
strategy is the USAID’s Global Accelerator to End TB,
whichwaslaunchedin September, 2018. The Accelerator will
seek to link financial support with performance-based
measures to maximise resources, whereas also leveraging
additional resources from countries, private sector
partners, and other local organisations.” In addition to
new funding mechanisms, new funding partners, such as
multinational business and corporate philanthropists,
should be encouraged to close tuberculosis funding gaps.
The opportunity for legacy effects at national and global
level, an often cited motivator of such funders, will increase
as tuberculosis elimination efforts become tangible.

Section 4: creating the enabling environment to
end tuberculosis

Ending tuberculosis is important to achieve UHC

As this Commission argues, progress towards ending
tuberculosis should occur together with achieving UHC.
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UHC means all people have access to high-quality health
services—at a minimum, health promotion and primary
care—at no or little cost at the point of service. This
Commission asserts that ending the tuberculosis
pandemic must involve strong national tuberculosis
programmes that can prioritise specific care and pre-
vention functions within a progressive universalist
pathway to UHC. This pathway is a publicly financed
approach covering those core health-care services that
directly benefit people living in poverty, who are
disproportionally affected by tuberculosis.” To this end,
tuberculosis care and prevention functions have been
addressed specifically and included within essential
service packages.*”” Social insurance models that
prioritise diseases that disproportionately affect low-
income and other vulnerable populations will auto-
matically incorporate tuberculosis. To realise the End TB
targets, this Commission proposes to reach populations
at highest risk for tuberculosis early in the roll-out of
such schemes. In countries with high tuberculosis
burdens, maintaining a separate tuberculosis budget and
programme within a broader UHC framework typically
will prove efficient. Even as the tuberculosis burden
declines, ensuring that tuberculosis programmes
maintain a very visible position within primary care
budgets and Ministry of Health activities is advocated.

Several other system-wide frameworks are integral to a
tuberculosis-inclusive UHC agenda. These frameworks
include ensuring the uninterrupted availability of and
access to appropriately regulated tuberculosis medications
and diagnostic tests, strong information and performance
systems, and new or merged risk financing pools.*
Regulation should address how medical products are
subsidised, as well as the types of medical professionals
authorised to prescribe or dispense tuberculosis
medicines. High-burden countries will also need to
establish an optimal mix of skilled health workers to
deliver services and to design appropriate pay incentives
for health professionals to support scaling up the
tuberculosis response, as well as a broader UHC agenda.*”
Robust information systems that are sensitive to
tuberculosis indicators*® and infection control measures
in health facilities are important.* In addition, technical
solutions applied to tuberculosis programmes, such as
network optimisation and quality management, are
essential to that UHC agenda and underscore how
success in ending tuberculosis is tied to each country’s
success in ensuring high-quality health for all.*®

Social protection

The adverse financial consequences of tuberculosis on
households resulting from treatment costs and lost
income during long periods of illness can be profound
and long-lasting, as illustrated in panel 1. To reduce the
risk of impoverishment from tuberculosis requires
policies that protect patients and their households
against ruinous financial costs associated with

tuberculosis.” Especially in those settings where private
sector care predominates, strategies that ensure
financial protection and adequate quality of care must
be adopted in both public and private sectors. This
Commission argues that, as part of the UHC agenda,
public finance should be extended to private providers
for tuberculosis care, and that private finance in public
facilities (user fees) should be minimised. Beyond
public financing of treatment and case-finding, many
patients with tuberculosis also might need economic
and social support. These measures, particularly social
support, can enhance treatment adherence and
positively affect clinical outcomes.™®

Social protection interventions*—policies and pro-
grammes designed to protect individuals from social and
economic risks—are a promising approach to improve
tuberculosis outcomes**? and achieve these larger policy
goals. Examples include cash transfers and nutrition
programmes offered as part of national policies. Such
interventions can contribute to successful tuberculosis
outcomes, either indirectly, by addressing social,
biological, and structural determinants, or directly by
enabling access to care.*** These interventions can
substantially affect tuberculosis trends by enhancing
access to tuberculosis care and by mitigating the effect of
tuberculosis-related catastrophic costs.**

Sustaining top-level political support and leadership

Strong national and local political leadership creates an
environment conducive to sustained attention and
funding. To end tuberculosis, governments of high-
burden countries will need to propose bold plans to
end tuberculosis rather than be content with modest,
incremental gains. Encouragingly, there is growing
political recognition that countries need to act now to
address the tuberculosis epidemic. Since its establish-
ment in 2014, the Global TB Caucus,” which supports
2300 parliamentarians in 130 countries, has become a
driving force to mobilise political capital to address
tuberculosis. Tuberculosis legislation in the Philippines*”’
and Peru,”® which mobilised national finances to drive
improvements in tuberculosis care and prevention,
highlights successes achieved because political leaders in
these countries championed the cause. In South Africa,
key political leaders from the Ministries of Health and
Finance have been instrumental in formulating a
tuberculosis investment case, to marshal additional
resources to find new cases and treat more drug-resistant
tuberculosis (figure 4). This investment case was
developed with input from diverse stakeholders and as
part of the planning process for the South African National
Strategy Plan for HIV, tuberculosis and sexually trans-
mitted infections. As figure 4 highlights, the investment
case modelled the potential effect of increased domestic
resources and was instrumental in ensuring political
commitments from the South African government to
double annual tuberculosis expenditure, with a goal of

www.thelancet.com Vol 393 March 30,2019



The Lancet Commissions

ensuring reduction in tuberculosis mortality rate by 87%
over 20 years.” The investment case showed that
substantial scale up in tuberculosis and HIV programmes,
necessary to achieve the End TB targets, would be cost-
saving after 2035. It provided the justification for the
South African Treasury awarding South Africa’s first-ever
conditional grant for tuberculosis, which amounted to
an increase in domestic funding for tuberculosis of
500 million South African Rand. Furthermore, it high-
lights that progress envisioned in the End TB strategy can
be achieved only when each countries’ leadership outlines
a long-term strategy to combat tuberculosis within its
borders.

Effective leadership within national tuberculosis pro-
grammes is also a crucial element of a successful
tuberculosis response and evidence of high-level commit-
ment to address tuberculosis. The size and capacity of
these programmes central coordination team and the level
of decentralisation and integration of specific services
depend on many factors, including the country’s size,
governance, administrative structure, and tuberculosis
epidemiology. However, chronic underinvestment in
tuberculosis control efforts can undermine all aspects of
tuberculosis programming, including the will and
competency of key personnel, human resource planning,
capacity strengthening, and service quality management.
Empowering programme managers to take the necessary
steps to institute effective strategies will require increased
financing and recognition that national programme
leaders must have an intersectoral, convening role with
stakeholders of other government ministries, including
finance, justice, labour, social welfare, housing, mining,
and agriculture. Furthermore, a high priority must be
placed on ensuring that these leaders have access to senior
government leadership (Heads of Government and
Ministers of Finance) who can authorise mobilisation of
funds to realise the goals identified. To ensure the high-
calibre of national tuberculosis programmes leadership
needed to fulfil these expanded roles demands that these
managers receive adequate pay, reasonable autonomy, and
opportunities to maintain up-to-date technical knowledge.

Maintaining multisectoral engagement

In the SDG era, addressing tuberculosis must occur as
part of a broader multisectoral framework that ad-
dresses key social determinants—especially poverty and
overcrowding,” malnutrition,” smoking,* and air
pollution*'—clearly linked with tuberculosis incidence
and mortality. Success will require collaboration among
multiple ministries, agencies, and civil society. The health
sector, particularly the national tuberculosis programme,
can play a key role in identifying and communicating
the potential health benefits of policies on food security,
improved housing, poverty reduction, employment
safeguards, and human rights protections for migrants,
prisoners, and other marginalised groups.*” Numerous
policy tools, including taxes and subsidies, laws and
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regulations, information and communication, and
improvements in urban planning, should be employed to
address these issues. Accountability to address these
determinants at both a national and subnational level
might be valuable, especially in addressing issues such as
tobacco control and undernutrition.

Although not disavowing the additional value of a
multisectoral agenda to address determinants of tuber-
culosis disease, this Commission recommends that
improving access to diagnostic, treatment, and preventive
services, especially for high-risk populations, should be
the primary means of ending tuberculosis as a disease of
global public health significance in all high-burden
countries. Over the next generation, substantial prog-
ress can be made by ensuring that individuals with
tuberculosis can access curative treatment, and that those
at highest risk for tuberculosis disease can access
preventive therapy, especially since so many do not have
access. New investments are needed to make health
systems more responsive and effective by providing
greater access to rapid diagnosis and drug-susceptibility
testing.” Furthermore, new modalities for active case-
finding, contact screening, and community-based care
are urgently needed to close the substantial gap between
unmet need and available resources. Continued improve-
ments in tuberculosis control tools and delivery systems
coupled with increased funding for health offer the most
direct pathway to of ending the pandemic.™

Strengthen civil society involvement in all aspects of
the tuberculosis response

A critical lesson learned from the HIV response is that
engaging stakeholders from the civil, public, and private
sectors requires national leadership to bring disparate
actors together, overcome communication barriers,
enable policies, and scale up access to effective medical
tools. Civil society dramatically changed the global
response to HIV, making it a top priority at all levels and
driving unprecedented growth of donor support for
lifesaving interventions.”**?

Until the past decade, few tuberculosis survivors or
other people affected by the disease have served as public
advocates, in part because of the disease’s curable nature,
the top-down orientation of tuberculosis control efforts,
the persistent stigma of tuberculosis worldwide, and the
scarcity of funding to support community involvement
in tuberculosis programmes.”*** However, a growing
number of health-care workers and students who are
tuberculosis survivors are using their dual perspectives
and professional networks as platforms to call for rights-
based services and accelerated access to diagnostics,
new treatment regimens, and vaccines.®® National and
transnational tuberculosis activism is emerging as a vital
force advocating for services in hard-to-reach populations,
mobilising communities and strengthening community
systems. Tuberculosis survivors can play an essential
role in creating incentives for political leaders to make
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difficult and risky decisions by generating public support
for those decisions and holding leaders and service
providers accountable for how resources, commitments,
and services are delivered (examples in the appendix
pp 57-59).

In the postUNHLM era, the continued input of
tuberculosis-affected civil actors is essential to ensure the
accountability of politicians and programme planners.
Recognising their contribution as a global public good,
governments and international organisations must create
conditions for civil society actors to have an expanded role
in the fight against tuberculosis, supporting their con-
tribution through direct investments and assembly to
raise inconvenient truths. This contribution should
include involving these advocates in national tuberculosis
strategic planning processes, national tuberculosis re-
search agenda setting activities, and national and regional
accountability mechanisms.

Strategies to reduce stigma and ensure a human
rights-based approach to tuberculosis
An important lesson from the HIV pandemic is that
only by committing to universal human rights for
everyone can the highest available standard of physical
and mental health care be fulfilled.” Upholding and
defending the human rights of people with, or at most
risk of, tuberculosis can decrease rates of infection and
death. Practical solutions are needed to expedite changes
in the laws, policies, and public attitudes that violate
human rights of vulnerable populations who might be at
particular risk of developing tuberculosis disease,
including people living with HIV, prisoners, refugees
and migrants, miners, and health-care workers.
Furthermore, human rights must be an integral part of
the design, implementation, and evaluation of an
integrated and multisectoral response to tuberculosis."
A human rights approach to tuberculosis research is
required to ensure that legislative and policy frameworks
exist to enable the widespread application of encouraging
new scientific discoveries, provide accountability for
research and development investments,”* and remove
barriers that preclude new tuberculosis research
technologies being broadly available for public benefit.®*
In addition to addressing legal frameworks that
undermine tuberculosis control efforts, action must be
taken to address stigma, which is pervasive throughout
health-care systems. Burdensome legal and social practices
that systematically infantilise, impoverish, and expose
people with or at risk of tuberculosis must be removed to
end stigma.*”** Public awareness campaigns that dispel
unjustified fears and promote positive messages about
tuberculosis, drawing on patient testimonials, can also
help reduce stigmatising attitudes.”*' Furthermore,
campaigns that highlight the unfairness of obstacles faced
by people with tuberculosis can evoke public support for
greater investment in the welfare of stigmatised groups.*
Social protection interventions, such as conditional cash

transfer programmes, can build resiliency to stigma,®*-
especially among patients whose self-identity and social
capital are linked to their ability to sustain their families
and themselves.* It might also be useful to learn from and
model successful campaigns from HIV, in which com-
munity engagement, advocacy, and political buy-in have
aligned to ensure that policy making and programme
planning mitigate stigma.

WHO—a crucial role for a new era

With greater emphasis on sustainable domestic
resources and the centrality of national health systems,
the SDG era also offers an opportunity to improve the
definition of WHO'’s role in ending the tuberculosis
epidemic. This Commission has identified several
priorities for which WHO can be a leading catalyst for
change. First, technical assistance to countries and
strategic leadership might not be unique to WHO,
but it must ensure that essential technical assistance
is available to member states.* Second, the WHO
Global TB Programme must catalyse a rethinking of
tuberculosis surveillance systems and the use of data
platforms. In particular, WHO has a crucial role to play
in modernising and expanding health information
systems relevant to tuberculosis. Incorporating routine
reporting of social protection indices and non-health
SDGs into global tuberculosis reports is one key
responsibility WHO has already embraced.”® However,
by advocating for the improved use of subnational,
real-time data and dashboard technologies, including
performance data, WHO can encourage countries to
use these systems to improve the quality and efficiency
of their tuberculosis programmes, enable greater
accountability, and facilitate more responsive and
targeted technical assistance.

WHO'’s Director-General has repeatedly asserted the
importance of UHC to his tenure,”” committing to
“making universal health coverage happen in our
lifetime”.*® Accordingly, WHO must continue to support
robust tuberculosis programmes as a central component
of UHC. To end tuberculosis, both a focused commitment
to tuberculosis activities and a progressive, inclusive
vision of health care are essential. Thus, WHO must
work to support countries to track indicators of
tuberculosis coverage and social protection as important
tracers of progress towards UHC.

Establishing local, national, and global accountability
Turning written commitments into substantive actions
requires an accountability framework that tracks all
elements of the tuberculosis response occurring at
local, national, and global levels. This framework
must measure progress towards ending tuberculosis
worldwide and include timely reviews of results through
government and civil society accountability mechanisms,
both national and global. It must also incorporate a
means for taking appropriate corrective actions."
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At a national level, this Commission proposes a
framework to ensure that accountability extends beyond
national tuberculosis programmes and reports directly to
heads of state. Tuberculosis accountability should, as an
exception, be reported to heads of government because of
the health security risk that tuberculosis poses, and its
adverse effect on national economies and health systems.
Consistent with national strategic plans, such a frame-
work should include specific targets for reducing mor-
tality and detecting more cases, screening populations at
high risk and scaling up access to preventive therapy,
and addressing inequities in tuberculosis risk across
populations. As highlighted in this Commission report,
country-specific targets deriving from the global targets
agreed upon at the UNHLM have been developed and
provide benchmarks that all countries should achieve
between 2018 and 2022.* In addition, the framework also
needs to ensure that financial resources are matched to
achieve these targets. Furthermore, it should engage
ministers across government to ensure multisectoral
accountability on issues such as tobacco taxation and the
regulation of air pollution, as well as progress towards
addressing relevant SDGs. National tuberculosis commis-
sions or cabinets that can either monitor progress across

sectors, or ensure implementation of tuberculosis specific
national strategic plans, or both, might be appro-
priate in high-burden countries. Enabling subnational
accountability, using regional data to highlight gaps in
services and opportunities for allocative efficiency, is also
likely to be effective. Linking accountability mechanisms
to financial resources that are allocated separately from
health budgets can enable responsive, targeted responses.
Such approaches have proven effective in addressing
the HIV epidemic in several countries; * given the
health security risks and adverse economic impact of
tuberculosis, similar approaches are justified to address
the tuberculosis epidemic in many high-burden countries.

Separate mechanisms must also include accountability
for nation states at a global level. We propose that heads
of government should be accountable for their countries
progress at the UN General Assembly on a biannual
basis. This Commission asserts that accountability at the
level of of the UN offers the best chance of driving global
political action, and must be considered. Furthermore,
the Commission recommends that mechanisms
(eg, report cards or independent review processes) be
established to hold countries accountable for their
commitments and determine where additional assistance

Political will Progress on diagnosis and treatment Tracers on equity and UHC Progress on relevant multisectoral and SDG targets
UN targets from 2018-22* (thousand)
High-level statementt Drug- Multi- Children  Preventive National SDG1-3 SDG3-8:2 SDG3-8-1 SDG2-1 SDG3-3 SDG3-9
susceptible drug- with treatment public- ) , ,
; R Social Catastrophic ~ UHC Prevalence ART Tobacco  Air
tuberculosis  resistant  tuber- fortuber- sector . - X X
tuber- culosis losis financing? protection  health service of accessfor  taxation  pollutiontt
culosis system§ expenditureq] coverage under- patients
score|| nourishment  with HIV**
>90% >90% >90% >15% >60% >13% <45 >5% >80% (:2@5?% ) | <tong/m®
60-90% | 60-90% | 60-90% 10-15% | 20-59% 6-13% 46-69 520% | 60-79% (>\z(e53 %) | 10-30ug/m?
<60% <60% <60% <10% <20% <6% =70 >20% <60% | Notaxor | 36,4/
unknown
India High 11900 407 844 6997 5% 19% 17% 56 15% 56% 43% 65
Nigeria High 1180 57 118 2368 8% 4% 25% 39 12% 33% 21% 49
Indonesia Moderate 3445 58 416 1564 6% 4% 49 8% 14% 57% 16
South Africa | High 1024 54 97 2677 14% 48% 1% 67 6% 61% 52% 24
Bangladesh Low 1535 17 110 969 6% 28% 0% 46 15% 19% 77% 58
Pakistan Moderate 2225 65 275 1669 5% 1% 40 21% 8% 60% 55
DR Congo Low 1117 18 135 1131 11% 14% 6% 40 31% 55% 47% 38
Tanzania Low 561 4 73 737 12% 10% 39 32% 66% 34% 26
Mozambique| Moderate 637 21 87 1124 9% 11% 1% 42 31% 54% 31% 19
Kenya High 564 7 65 950 13% 10% 6% 57 24% 75% 52% 26

Figure 12: lllustrative Country Report Card for 10 high-burden countries®®#3

Grey indicates unknown data. ART=antiretroviral therapy. SDG=Sustainable Developmental Goals. UHC=universal health coverage. *Cumulative targets for 2018-22 produced by Stop Tuberculosis
Partnership. TBased on visible public statement made in 2018; high: Head of State or government statement at high-level meeting on tuberculosis or platform of equal prominence; moderate:
ministerial statement at high-level meeting on tuberculosis; low: no record of public statement at high-level venue. $Health spending as a proportion of total government expenditure. SProportion of
country population covered by social protection system. §[Proportion of population facing catastrophic health expenditures from 2002-15. ||Data from WHO UHC Service Coverage Index from 2015.
**Measured as proportion of population with HIV that have access to ART. ttMeasured as concentrations of fine particulate matter with an aerodynamic diameter of 2.5 mm or less (PM2:5).
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is needed. This approach has been an effective political
component of the global fight to end HIV, as it has
maintained global recognition and financial investment
to address this disease. Although the details of any
national report card would need to be drafted and
approved to ensure stakeholder consensus, commitments
on accountability should include progress towards key
End TB milestones and other relevant SDGs; adoption
and implementation of WHO recommended policies;
registration of and access to the newest and best medical
tools; and tuberculosis financing."™ Figure 12 gives an
example of a report card, highlighting the performance of
ten high tuberculosis burden countries on several
epidemiologic, programmatic, financial, and multisectoral
indicators.

Finally, OECD donor countries, international
multilateral funding agencies (such as the Global Fund
and UNITAID), non-governmental funders (eg, Bill &
Melinda Gates Foundation), and the agencies of the UN
(including WHO, UNICEF, and UNAIDS) have crucial
roles in global efforts to end tuberculosis, for which they
also must be held accountable. Leveraging the quality of
official development assistance metrics already published
by the Centre for Global Development,** a report card
that highlights strengths and weaknesses of major bi-
lateral tuberculosis donors is shown in the appendix (p 53).
Its purpose is to illustrate metrics on which these donors
can be evaluated. Donor accountability to address drug-
resistant tuberculosis and tuberculosis research and
development must be a focus in these report cards,
including the allocation of funds to address drug-
resistant tuberculosis-related activities, the investment in
research and development, or both. Similar report cards
for multilateral funders and major non-state actors are
also necessary to ensure that these institutions also are
held accountable for their efforts towards ending the
pandemic, and to ensure that investments are synergistic
with domestic investments. Enhanced accountability of
these institutions, not just to their board members or
citizenry, but to tuberculosis survivors and their advocates
in recipient countries, represents a global public good.
Although the indicators and governance for these
proposed report cards will need to be drafted and agreed
to by consensus, dimensions should include performance
monitoring and assessment, efficiency and effectiveness,
sustainability, transparency, and responsiveness to
corrective feedback.

The Lancet Tuberculosis Observatory

To spur political action and monitor progress towards
ending tuberculosis after the UNHLM on Tuberculosis,
The Lancet Commission and experts participating in this
Commission will launch The Lancet Tuberculosis
Observatory. The idea for this Observatory was first
proposed in 2010 to promote urgent global action to
control the tuberculosis pandemic.” It is needed now
more than ever. The Observatory will be composed of

global experts, tuberculosis survivors and their advocates,
and multisectoral stakeholders from high-burden coun-
tries and will meet annually between now and 2022 to
critically evaluate progress towards targets made at the
UNHLM. Leveraging the tuberculosis report card, it also
will monitor domestic and global financing for efforts to
End TB and identify corrective actions and investments
necessary to achieve targets. By providing an independent
perspective on the activities of key global stakeholders,
including WHO, the Stop Tuberculosis Partnership, and
the Global Fund, The Lancet Tuberculosis Observatory
can also help optimise alignment of these different
bodies towards ending the pandemic.

Conclusions

We can build a tuberculosis-free world. Many countries—
even many LMICS—have shown that it is achievable,
despite the limitations of existing tools. The prospect of a
tuberculosis-free world is not just a distant aspiration. It
is a realistic objective that can be achieved with the right
commitment of leadership and resources. It will be a
difficult task, with potential setbacks including the
challenge of drug-resistance, funding obstacles, and
uncertainties about the correct prioritisation of tools and
implementation approaches.

In the short term, however, the UNHLM targets provide
concrete, achievable, reasonable goals that all countries
can strive towards. Early and aggressive investment
towards meeting these targets will have a great impact on
the trajectory of the pandemic and save money and
resources in the long term. We hope that the recom-
mendations and supporting evidence provided in this
Commission report give countries a roadmap to achieve
these goals and end their tuberculosis epidemics. With
targeted, proven strategies, smart investments based on
sound science, accelerated research and development,
and a shared responsibility, we can defeat tuberculosis
within a generation.
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