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Message

from the WHO Director-General

Two years ago, the nations
of the world gathered for the
first United Nations (UN)
high-level meeting on tuber-
culosis (TB). Heads of State
and other leaders made bold
commitments to accelerate the
response to end the world’s top
infectious disease killer. Those
commitments have offered
hope for ending the death and
suffering of millions worldwide who are struggling with
TB - a preventable and treatable disease.

This year’s World Health Organization (WHO) glob-
al TB report comes at a critical time. The report provides
an opportunity to reflect on progress made in the fight
against TB, but also to highlight the risks that threaten to
erode the gains we have made.

There is good news. The number of people treated for
TB has grown since the UN high level meeting, with over
14 million people reached with TB care in 2018 and 2019.
The number of people provided with TB preventive treat-
ment has quadrupled since 2015, from 1 million in 2015 to
over 4 million in 2019.

These are impressive achievements that we must cel-
ebrate. However, equitable access to quality and timely
diagnosis, prevention, treatment and care remains a chal-
lenge. Accelerated action worldwide is urgently needed if
we are to meet our targets by 2022.

The COVID-19 pandemic threatens to unwind the
gains made over recent years. The impact of the pandemic
on TB services has been severe. Data collated by WHO
from high TB burden countries show sharp drops in TB
notifications in 2020. Our modelling suggests that a 50%
drop in TB case detection over 3 months could result in
400 000 additional TB deaths this year alone. In response,
WHO is working closely with our partners and civil soci-
ety to support countries in maintaining continuity of
essential health services, including for TB.

COVID-19 is demonstrating that health is not only an
outcome of development: it is also a prerequisite for social,
economic and political stability. Although the pandemic
is a setback to our efforts to achieve the Sustainable Devel-
opment Goals, we cannot allow it to become an excuse
for not achieving those goals. Instead, we must use it as
motivation.

We are all accountable for delivering on the com-
mitments we have made. But none of us can meet those
commitments alone. We can only do it together. We need
all hands-on-deck. That’s why WHO has developed the
Global Strategy for TB Research and Innovation and the
Multisectoral Accountability Framework for TB. WHO
has also updated its TB policies and guidelines, and is
supporting countries to adapt and use these tools to trans-
late commitments into actions and to monitor, report and
review progress, while engaging leaders, relevant sectors,
civil society and other stakeholders.

We’re encouraged to see high-level leadership on mul-
tisectoral accountability in several countries, including
India, Indonesia, Pakistan, the Philippines, the Russian
Federation and Viet Nam. In all, 86 countries have report-
ed that a national multisectoral accountability mecha-
nism for high-level review is in place.

But ending TB is not just a job for governments. Every-
one has a role to play, from those in the corridors of power
to those in the villages and streets where people live and
die with TB.

To make sure everyone’s voice is heard, WHO estab-
lished the WHO Civil Society Taskforce on TB two years
ago, following the highly successful Global Ministerial
Conference on Ending TB in Moscow. When we listen to
the voices of people and communities affected by TB, we
are reminded that ending TB is not just about ensuring
access to health services. It’s also about defending human
rights. As you know, TB is deeply rooted in populations
where human rights and dignity are threatened. While
anyone can fall ill with TB, the disease takes the heaviest
toll on the most vulnerable. That is why efforts to end TB
must go hand-in-hand with other efforts to reduce ine-
qualities, eliminate extreme poverty, ensure social protec-
tion and achieve universal health coverage.

COVID-19 has taken so much from us. But nothing
can take away our shared vision to end TB.

Together, we will make that vision a reality.

oo h L

Dr Tedros Adhanom Ghebreyesus
Director-General
World Health Organization
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Foreword

This year, we are at the half-
way mark for efforts to reach
the 2022 targets committed to
by Heads of State at the histor-
ic United Nations (UN) high-
level meeting on tuberculosis
(TB) in 2018. The 2020 World
Health Organization (WHO)
global TB report showcases the
progress made towards ending
the TB epidemic, and puts in stark perspective the cur-
rent and potential impact of the COVID-19 pandemic, in
eroding the hard-won gains of recent years.

TB remains the world’s most deadly infectious disease;
it claims more than a million lives each year and affects
millions more, with enormous impacts on families and
communities. The report highlights the fact that TB inci-
dence and deaths are falling, but not fast enough to reach
global TB targets.

Globally, the annual number of people reported to have
accessed TB treatment has grown from about 6 million in
2015, to 7 million in 2018 and 7.1 million in 2019. Access
to TB preventive treatment has also increased, from
1 million in 2015, to 2.2 million in 2018 and 4.1 million
in 2019. There is an urgent need to bolster these increas-
es, to reach the 2022 targets on quality care and preven-
tive treatment that were set in the political declaration
of the UN high-level meeting. The political declaration
targets are aligned with those of WHO’s End TB Strat-
egy and the WHO Director-General’s flagship initiative
‘Find. Treat. All. #EndTB’, which is being implemented
in collaboration with the Stop TB Partnership and the
Global Fund to Fight AIDS, Tuberculosis and Malaria.
We need to close gaps and reach the 2.9 million people
with TB who are still not accessing quality care, including
those with drug-resistant TB. We also need to intensify
prevention efforts, and address funding gaps that impede
progress in the TB response and in research.

The good news is that the WHO European Region is on
track to reach the 2020 milestones of the End TB Strategy;,
and the African Region is making good progress towards
these milestones.

Putting the spotlight on the impact of the COVID-19
pandemic on TB, this report includes data collected by
WHO?’s Global TB Programme that show sharp drops in
TB case notifications in several high TB burden countries
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in 2020. WHO modelling and analysis of the pandemic’s
impact on TB mortality indicate that a 50% drop in the
detection of TB cases over 3 months will lead to almost
400 000 more people dying from TB. We need to work
together and do our best to save these lives.

The report includes an assessment of universal health
coverage (UHC), social determinants and multisectoral
action. TB impedes development; at the same time, pov-
erty, vulnerability and other social factors fuel TB. Suc-
cess depends on action across sectors; thus, it is crucial
to implement WHO’s multisectoral accountability frame-
work on TB. In 2019 and 2020, WHO worked with high
TB burden countries to develop or strengthen account-
ability mechanisms. Examples include joint reviews of
national TB programmes with independent and civil
society representatives, as well as support for high-level
collaboration and review mechanisms, broad stakeholder
forums, and head-of-state or government initiatives. In
addition, WHO has worked with high TB burden coun-
tries to strengthen the engagement of civil society and
youth, to galvanize the TB response.

All these efforts are being led under the umbrella of
UHC and WHO’s General Programme of Work, to ensure
that no one is left behind.

This year’s WHO global TB report comes in tandem
with the UN Secretary-General’s 2020 progress report on
TB; the latter was prepared with support from WHO, as
requested in the UN political declaration on TB. The over-
arching message of both reports is clear. High-level com-
mitments have galvanized global, regional and national
progress towards ending TB, but we need urgent and
more ambitious investments and actions to put the world
on track to reach the targets, especially in the context of
the COVID-19 pandemic.

We need to stand in solidarity. Any slackening of com-
mitment and action will impede efforts to save millions
of lives. I believe that, together, we can and will make a
difference. It’s time for action. It’s time to End TB.

2% mfz\c/
s

/ v
Dr Tereza Kasaeva

Director, WHO Global TB Programme
World Health Organization
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TB outreach to a “floating”
neighborhood near Port
Moresby, Papua New Guinea.
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Executive Summary

Background

Tuberculosis (TB) is a communicable disease that is a
major cause of ill health, one of the top 10 causes of death
worldwide and the leading cause of death from a single
infectious agent (ranking above HIV/AIDS). TB is caused
by the bacillus Mycobacterium tuberculosis, which is
spread when people who are sick with TB expel bacteria
into the air; for example, by coughing. The disease typi-
cally affects the lungs (pulmonary TB) but can also affect
other sites (extrapulmonary TB). About a quarter of the
world’s population is infected with M. tuberculosis.!

TB can affect anyone anywhere, but most people
who develop the disease are adults, there are more cases
among men than women, and 30 high TB burden coun-
tries account for almost 90% of those who fall sick with
TB each year. TB is a disease of poverty, and economic
distress, vulnerability, marginalization, stigma and dis-
crimination are often faced by people affected by TB.

TB is curable and preventable. About 85% of people
who develop TB disease can be successfully treated with a
6-month drug regimen; treatment has the additional ben-
efit of curtailing onward transmission of infection. Since
2000, TB treatment has averted more than 60 million
deaths, although with access still falling short of universal
health coverage (UHC), many millions have also missed
out on diagnosis and care. Preventive treatment is avail-
able for people with TB infection. The number of people
developing infection and disease (and thus the number of
deaths) can also be reduced through multisectoral action
to address TB determinants such as poverty, undernutri-
tion, HIV infection, smoking and diabetes.

Research breakthroughs (e.g. a new vaccine) are need-
ed to rapidly reduce TB incidence worldwide to the levels
already achieved in low-burden countries, where TB is
often regarded as a disease of the past.

This report

The World Health Organization (WHO) has published
a global TB report every year since 1997. The purpose of
the report is to provide a comprehensive and up-to-date
assessment of the status of the TB epidemic, and of pro-
gress in the response to the epidemic — at global, regional
and country levels - in the context of global commitments
and strategies. The report is based primarily on data gath-
ered by WHO in annual rounds of data collection. In
2020, data were reported by 198 countries and territories
that accounted for more than 99% of the world’s popula-
tion and estimated number of TB cases.?

The 2020 edition complements and expands on the
United Nations (UN) Secretary-General’s 2020 progress
report on TB, which was prepared with WHO support as
requested in the political declaration of the UN high-level
meeting on TB in 2018.°

In recognition of the enormous health, social and eco-
nomic impacts of the COVID-19 pandemic, the report
includes a provisional assessment of how the pandemic
will affect the TB epidemic, people with TB and progress
towards global TB targets.

Global commitments and strategy to end TB

In 2014 and 2015, all Member States of WHO and the
UN committed to ending the TB epidemic, through their
adoption of WHO’s End TB Strategy and the UN Sustain-
able Development Goals (SDGs). The strategy and SDGs
include milestones and targets for large reductions in TB
incidence, TB deaths and costs faced by TB patients and
their households (Table E.1).

Efforts to step up political commitment to the fight
against TB intensified in 2017 and 2018.

A WHO global ministerial conference on TB was
organized in November 2017. The outcome was the Mos-
cow Declaration to End TB, which was welcomed by all
Member States at the World Health Assembly in May 2018.

In September 2018, the UN General Assembly held its
first-ever high-level meeting on TB, attended by heads of
state and government as well as other leaders. The outcome
was a political declaration in which commitments to the
SDGs and End TB Strategy were reaffirmed and new ones
added. Global targets for the funding to be mobilized for
TB prevention, care and research, and for the number of
people to be treated for TB infection and disease, were set
for the first time (Table E.1).*

Status of the TB epidemic

Globally, an estimated 10.0 million (range, 8.9-11.0 mil-
lion)® people fell ill with TB in 2019, a number that has
been declining very slowly in recent years.

There were an estimated 1.2 million (range, 1.1-
1.3 million) TB deaths among HIV-negative people in
2019 (a reduction from 1.7 million in 2000), and an addi-
tional 208 000 deaths (range, 177 000-242 000)® among
HIV-positive people (a reduction from 678 000 in 2000).

Men (aged =15 years) accounted for 56% of the people
who developed TB in 2019; women accounted for 32% and
children (aged <15 years) for 12%. Among all those affect-
ed, 8.2% were people living with HIV.
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TABLE E1

Global TB targets set in the SDGs, the End TB Strategy and the political declaration of the
UN high-level meeting on TB, for the period up to the SDG deadline of 2030

SDG Target 3.3
and other communicable diseases

By 2030, end the epidemics of AIDS, TB, malaria and neglected tropical diseases, and combat hepatitis, water-borne diseases

WHO End TB 80% reduction in the TB incidence rate (new and relapse cases per 100 000 population per year) by 2030, compared with 2015
Strategy 2020 milestone: 20% reduction; 2025 milestone: 50% reduction
90% reduction in the annual number of TB deaths by 2030, compared with 2015
2020 milestone: 35% reduction; 2025 milestone: 75% reduction
No households affected by TB face catastrophic costs by 2020
UN high-level 40 million people treated for TB from 2018 to 2022, including:
g;;:f'"g onTB,  « 3.5 million children

¢ 1.5 million people with drug-resistant TB, including 115 000 children

At least 30 million people provided with TB preventive treatment from 2018 to 2022, including:

* 6 million people living with HIV

e 4 million children under 5 years of age and 20 million people in other age groups, who are household contacts of people

affected by TB

Funding of at least US$ 13 billion per year for universal access to TB prevention, diagnosis, treatment and care by 2022

Funding of at least US$ 2 billion per year for TB research from 2018 to 2022

AIDS: acquired immunodeficiency syndrome; HIV: human immunodeficiency virus; SDG: Sustainable Development Goal; TB: tuberculosis; UN: United Nations.

Geographically, most people who developed TB in 2019
were in the WHO regions of South-East Asia (44%), Africa
(25%) and the Western Pacific (18%), with smaller percent-
ages in the Eastern Mediterranean (8.2%), the Americas
(2.9%) and Europe (2.5%). Eight countries accounted
for two thirds of the global total: India (26%), Indonesia
(8.5%), China (8.4%), the Philippines (6.0%), Pakistan
(5.7%), Nigeria (4.4%), Bangladesh (3.6%) and South Afri-
ca (3.6%). The other 22 other countries in WHQO’s list of 30
high TB burden countries accounted for 21% of the global
total.”

The TB incidence rate at national level varies from less
than 5 to more than 500 new and relapse cases per 100 000
population per year. In 2019, 54 countries had a low inci-
dence of TB (<10 cases per 100 000 population per year),
mostly in the WHO Region of the Americas and Europe-
an Region, plus a few countries in the Eastern Mediter-
ranean and Western Pacific regions. These countries are
well placed to target TB elimination.

Drug-resistant TB continues to be a public health
threat. Worldwide in 2019, close to half a million people
developed rifampicin-resistant TB (RR-TB),® of which
78% had multidrug-resistant TB (MDR-TB).® The three
countries with the largest share of the global burden were
India (27%), China (14%) and the Russian Federation
(8%). Globally in 2019, 3.3% of new TB cases and 17.7%
of previously treated cases had MDR/RR-TB. The high-
est proportions (>50% in previously treated cases) were in
countries of the former Soviet Union.

Progress towards the 2020 milestones of the
End TB Strategy

At the end of 2019, the world as a whole, most WHO
regions and many high TB burden countries were not on
track to reach the 2020 milestones of the End TB Strategy.
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Globally, the TB incidence rate is falling, but not fast
enough to reach the 2020 milestone of a 20% reduction
between 2015 and 2020 (Fig. E.1a). The cumulative reduc-
tion from 2015 to 2019 was 9% (from 142 to 130 new cases
per 100 000 population), including a reduction of 2.3%
between 2018 and 2019.

More positively, the WHO European Region has almost
reached the 2020 milestone, with a reduction of 19% in the
TB incidence rate between 2015 and 2019, and the African
Region has made good progress, with a reduction of 16%."
A total of 78 countries are on track to reach the 2020 mile-
stone, including seven high TB burden countries that have
already reached it (Cambodia, Ethiopia, Kenya, Namib-
ia, the Russian Federation, South Africa and the United
Republic of Tanzania) and three other high TB burden
countries that are on course to do so (Lesotho, Myanmar
and Zimbabwe).

The annual number of TB deaths is falling globally,
but not fast enough to reach the 2020 milestone of a 35%
reduction between 2015 and 2020 (Fig E.1a).!! The cumu-
lative reduction between 2015 and 2019 was 14%, less than
halfway towards the milestone.

The good news is that the WHO European Region is on
track to reach the 2020 milestone, with a 31% reduction
in TB deaths from 2015 to 2019, and the African Region
has made good progress, achieving a reduction of 19%.'
A total of 46 countries are on track to reach the 2020
milestone, including seven high TB burden countries that
have already reached it (Bangladesh, Kenya, Mozambique,
Myanmar, the Russian Federation, Sierra Leone and the
United Republic of Tanzania) and one other high TB bur-
den country that is on course to do so (Viet Nam).

Since 2015, a total of 17 countries (including 10 high
TB burden countries) have completed a national survey of
costs faced by TB patients and their households. On aver-



FIG. E1

Overview of progress towards global TB targets

The centre of each circle shows the target, the colour coding illustrates the progress made and the text to the right of each
circle quantifies the status of progress (by the end of 2019, except for funding).
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age, 49% of people with TB and their households faced cat-
astrophic costs (defined as total costs' equivalent to >20%
of annual household income), with values at country level
of 19-83% (Fig E.1a). For people with drug-resistant TB,
the figure was higher still, at 80%, with values at country
level of 67-100%. Survey results are being used to inform
approaches to health financing, service delivery and social
protection that will reduce these costs.

A further 9 surveys are underway in 2020 and 31 are
planned for 2020-2021.

Progress towards the global TB targets set at
the UN high-level meeting on TB

Progress is lagging behind what is needed to reach the
global targets set at the UN high-level meeting on TB
(Fig. E.1b and Fig. E.1c):

» 14.1 million people were treated for TB in 2018 and
2019, 35% of the 5-year (2018-2022) target of 40 mil-
lion.

» 6.3 million people were started on TB preventive treat-
ment in 2018 and 2019, 21% of the 5-year target of
30 million.

» Funding for TB prevention, diagnosis, treatment and
care was US$ 6.5 billion in 2020, 50% of the target of at
least US$ 13 billion per year by 2022.

» Funding for TB research was US$ 906 million in 2018,
less than half of the target of US$ 2 billion per year
2018-2022."

Percentage of people with TB
facing catastrophic costs

Target:
o % 49%
by 2020 of people with TB

face catastrophic
costs

¢) UN high-level meeting on TB: targets for
increased funding

Universal access to TB
prevention, diagnosis,

treatment and care TB research

Target: Target:

uss$ Uss$
uss 6.5billion uss 906million
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annually in 2020 annually in 2018
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Progress towards the subtargets for TB treatment in
2018 and 2019 was slower than progress overall:

» 1.04 million children were treated for TB, 30% of the
5-year target of 3.5 million.

> 333 304 people were treated for MDR/RR-TB, 22% the
5-year target of 1.5 million.

» 8986 children were treated for MDR/RR-TB, 8% of the
5-year target of 115 000.

For TB preventive treatment, the subtarget for peo-
ple living with HIV is on track to be achieved ahead of
schedule in 2020, while progress towards the subtargets
for household contacts of people with TB falls far short of
what is needed. In 2018 and 2019, the numbers provided
with TB preventive treatment were:

» 5.3 million people living with HIV, 88% of the 5-year
target of 6.0 million.

> 782 952 children aged under 5 years who were house-
hold contacts of people with TB, 20% of the 5-year tar-
get of 4 million.

» 179 051 people in older age groups who were household
contacts of people with TB, <1% of the 5-year target of
20 million.
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The COVID-19 pandemic and TB - impact and
implications

The COVID-19 pandemic threatens to reverse recent pro-
gress in reducing the global burden of TB disease.

The global number of TB deaths could increase by
around 0.2-0.4 million in 2020 alone, if health services
are disrupted to the extent that the number of people with
TB who are detected and treated falls by 25-50% over a
period of 3 months (Fig. E.2). In India, Indonesia, the
Philippines and South Africa, four countries that account
for 44% of global TB cases, there were large drops in the
reported number of people diagnosed with TB between
January and June 2020 (Fig. E.3). Compared with the
same 6-month period in 2019, overall reductions in India,
Indonesia and the Philippines were in the range 25-30%.

The economic impact of the pandemic is predicted to
worsen at least two of the key determinants of TB inci-
dence: GDP per capita and undernutrition (Fig E.4). Mod-
elling has suggested that the number of people developing
TB could increase by more than 1 million per year in the
period 2020-2025. The impact on livelihoods resulting
from lost income or unemployment could also increase
the percentage of people with TB and their households
facing catastrophic costs.

In line with WHO guidance, actions that countries
have reported taking to mitigate impacts on essential TB
services include expanded use of digital technologies for
remote advice and support (108 countries including 21
high TB burden countries) and reducing the need for vis-
its to health facilities by giving preference to home-based
treatment and providing TB patients with a one-month
supply of drugs (100 countries including 25 high TB bur-
den countries).

Negative impacts on essential TB services include the
reallocation of human, financial and other resources
from TB to the COVID-19 response. Many countries have
reported the use of GeneXpert machines for COVID-19
testing instead of diagnostic testing for TB (43 countries
including 13 high TB burden countries), reassignment of
staff in national TB programmes to COVID-19 related
duties (85 countries including 20 high TB burden coun-
tries), and reallocation of budgets (52 countries including
14 high TB burden countries). Smaller but still consider-
able numbers of countries reported reducing the number
of health facilities providing inpatient and outpatient care
for people with TB (35 and 32 countries, respectively). In
many countries, data collection and reporting have also
been affected.
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FIG. E.2

Estimated impact of the COVID-19 pandemic
on the global number of TB deaths in 2020, for
different combinations of decreases in case
detection and the duration of these decreases
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Trends in monthly notifications of people
diagnosed with TB in four high TB burden
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FIG. E.4

The relationship between GDP per capita and the prevalence of undernutrition, and TB incidence

per 100 000 population
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TB diagnosis and treatment

Globally, 7.1 million people with TB were reported to have
been newly diagnosed and notified in 2019, up from 7.0
million in 2018 and a large increase from 6.4 million in
2017 and 5.7-5.8 million annually in the period 2009-2012.

Many countries have increased the number of people
newly diagnosed with TB since 2013. The biggest contrib-
utors to the global increase were India and Indonesia, the
two countries that rank first and second worldwide in
terms of estimated incident cases per year.”” In India, noti-
fications of people newly diagnosed with TB rose from
1.2 million to 2.2 million between 2013 and 2019 (+74%).
In Indonesia, the number rose from 331 703 in 2015 to
562 049 in 2019 (+69%).

Despite increases in TB notifications, there was still a
large gap (2.9 million) between the number of people new-
ly diagnosed and reported and the 10 million people esti-
mated to have developed TB in 2019. This gap is due to a
combination of underreporting of people diagnosed with
TB and underdiagnosis (if people with TB cannot access
health care or are not diagnosed when they do).

Five countries accounted for more than half of the
global gap: India (17%), Nigeria (11%), Indonesia (10%),
Pakistan (8%) and the Philippines (7%). In these countries
especially, intensified efforts are required to reduce under-
reporting and improve access to diagnosis and treatment.

As countries intensify efforts to improve TB diagnosis
and treatment and close gaps between incidence and noti-
fications, the proportion of notified cases that are bacte-
riologically confirmed needs to be monitored, to ensure
that people are correctly diagnosed and started on the
most effective treatment regimen as early as possible. The
aim should be to increase bacteriological confirmation by
scaling up the use of WHO-recommended diagnostics

100 A

Incidence per 100 000 population in 2019

3 10 30
Prevalence of undernutrition (% of population in 2017)

(e.g. rapid molecular tests) as the initial diagnostic test
for TB. In 2019, 57% of pulmonary cases were bacterio-
logically confirmed, a slight increase from 55% in 2018.
In high-income countries with widespread access to the
most sensitive diagnostic tests, about 80% of pulmonary
TB cases are bacteriologically confirmed.

The percentage of notified TB patients who had a doc-
umented HIV test result in 2019 was 69%, up from 64%
in 2018. In the WHO African Region, where the burden
of HIV-associated TB is highest, 86% of TB patients had
a documented HIV test result. A total of 456 426 people
with TB coinfected with HIV were reported, of whom
88% were on antiretroviral therapy.

The treatment success rate for people newly enrolled on
treatment in 2018 was 85%.

Drug-resistant TB: diagnosis and treatment

In accordance with WHO guidelines, detection of MDR/
RR-TB requires bacteriological confirmation of TB and
testing for drug resistance using rapid molecular tests,
culture methods or sequencing technologies. Treatment
requires a course of second-line drugs for at least 9 months
and up to 20 months, supported by counselling and mon-
itoring for adverse events. WHO recommends expanded
access to all-oral regimens.

There was some progress in testing, detection and treat-
ment of MDR/RR-TB between 2018 and 2019. Globally in
2019, 61% of people with bacteriologically confirmed TB
were tested for rifampicin resistance, up from 51% in 2017
and 7% in 2012.¢ Coverage of testing was 59% for new
and 81% for previously treated TB patients. A global total
of 206 030 people with MDR/RR-TB were detected and
notified in 2019, a 10% increase from 186 883 in 2018, and
177 099 people were enrolled in treatment, up from 156 205
in 2018.
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Despite these improvements, the number of people
enrolled in treatment in 2019 was equivalent to only 38%
of the estimated number of people who developed MDR/
RR-TB in 2019. Closing this wide gap requires one or more
of the following: improving detection of TB; increasing
bacteriological confirmation among those diagnosed with
TB; expanding the coverage of testing for drug resistance
among those with bacteriologically confirmed TB; and
ensuring that all those diagnosed with MDR/RR-TB are
enrolled in treatment.

Ten countries accounted for 77% of the global gap
between treatment enrolments and the estimated number
of new cases of MDR/RR-TB in 2019, and thus will have
a strong influence on progress in closing this gap. China
and India accounted for 41% of the global gap.”

The latest treatment outcome data for people with
MDR/RR-TB show a global treatment success rate of 57%.
Three examples of high MDR-TB burden countries with
relatively high TB treatment coverage that have higher
treatment success rates for MDR/RR-TB (=75%) are Ethi-
opia, Kazakhstan and Myanmar.

TB prevention services

The main health care intervention available to reduce the
risk of TB infection progressing to active TB disease is TB
preventive treatment.'® Other interventions are TB infec-
tion prevention and control; and vaccination of children
with the bacille Calmette-Guérin (BCG) vaccine, which
can confer protection, especially from severe forms of TB
in children.

WHO guidance recommends TB preventive treatment
for people living with HIV, household contacts of bacte-
riologically confirmed pulmonary TB cases and clinical
risk groups (e.g. those receiving dialysis). Globally in 2019,
TB preventive treatment was provided to 4.1 million peo-
ple, up from 2.2 million in 2018.

People living with HIV accounted for 85% (3.5 million)
of the 2019 total. Of the 3.5 million, three countries -
India, the United Republic of Tanzania and South Africa
- accounted for 25%, 17% and 14%, respectively.

Numbers of household contacts provided with TB pre-
ventive treatment were much smaller: 423 607 in 2018 and
538 396 in 2019. Of these, 81% were children under 5 years
(349 796 in 2018 and 433 156 in 2019, equivalent to 27%
and 33% of the 1.3 million estimated to be eligible) and
19% were people in older age groups (73 811 in 2018 and
105 240 in 2019). Substantial scale-up will be needed to
reach the targets set at the UN high-level meeting on TB.
Building synergies with contact tracing efforts related to
the COVID-19 pandemic may help.

The COVID-19 pandemic has also highlighted the
importance of infection prevention and control in health
care facilities and congregate settings, for both health care
workers and people seeking care.
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In 2019, 153 countries reported providing BCG vacci-
nation as a standard part of childhood immunization pro-
grammes, of which 87 reported coverage of 290%.

Financing for TB prevention, diagnosis and
treatment

Funding for the provision of TB prevention, diagnostic
and treatment services has doubled since 2006 but still
falls far short of what is needed (Fig. E.1c).

In 121 low- and middle-income countries that reported
data (and accounted for 98% of reported TB cases globally),
funding is projected to reach US$ 6.5 billion in 2020. This
is higher than estimated expenditures of US$ 6.0-6.1 bil-
lion annually in these countries between 2017 and 2019, but
still only 50% of the global target of at least US$ 13 billion
annually by 2022. Moreover, the final amount may be lower
due to reallocation of funding for the COVID-19 response.

As in previous years, most of the funding (85%) avail-
able in 2020 is from domestic sources. This aggregate fig-
ure is strongly influenced by the BRICS group of countries
(Brazil, Russian Federation, India, China and South Afri-
ca). The BRICS countries account for 57% of the available
funding in 2020, and 97% of their funding is from domes-
tic sources.

In other low- and middle-income countries, interna-
tional donor funding remains crucial, accounting for 44%
of the funding available in the 25 high TB burden coun-
tries outside BRICS and 57% of the funding available in
low-income countries.

International donor funding, as reported by nation-
al TB programmes (NTPs), increased from US$ 0.9 bil-
lion in 2019 to US$ 1.0 billion in 2020. The single largest
source (77% of the total in 2020) is the Global Fund to
Fight AIDS, Tuberculosis and Malaria (the Global Fund).
The largest bilateral donor is the US government, which
provides almost 50% of total international donor funding
for TB, when combined with funds channelled through
and allocated by the Global Fund.

Universal health coverage, social
determinants and multisectoral action
The End TB Strategy milestones for 2020 and 2025 can
only be achieved if TB diagnosis, treatment and preven-
tion services are provided within the context of progress
towards UHC, and if there is multisectoral action and
accountability to address the broader determinants that
influence TB epidemics and their socioeconomic impact.
UHC means that everyone can obtain the health ser-
vices they need without suffering financial hardship. SDG
Target 3.8 is to achieve UHC by 2030; the two indicators to
monitor progress are a UHC service coverage index (SCI),
and the percentage of the population experiencing house-
hold expenditures on health care that are large in relation
to household expenditures or income.



The global SCI increased steadily between 2000 and
2017, from 45 (out of 100) in 2000 to 66 in 2017. Improve-
ments were made in all WHO regions and all World Bank
income groups. However, values of the SCI in 2017 in the
30 high TB burden countries were mostly in the range of
40-60.

In 2015, at least 930 million people, or 12.7% of the
world’s population, faced out-of-pocket expenditures on
health care that accounted for 10% or more of their house-
hold expenditure or income (a threshold used within the
SDG framework to define direct expenditures on health
in the general population as catastrophic), up from 9.4%
in 2010.

Among high TB burden countries, Thailand stands out
as having a high SCI of 80 and a low level of catastrophic
health expenditures (2% of households). Brazil and China
both had a relatively high SCI of 79.

Many new cases of TB are attributable to five risk fac-
tors: undernutrition, HIV infection, alcohol use disorders,
smoking (especially among men) and diabetes. In 2019,
the estimated numbers of cases attributable to these risk
factors were 2.2 million, 0.76 million, 0.72 million, 0.70
million and 0.35 million, respectively. In the context of
the COVID-19 pandemic, multisectoral action to address
these and other determinants of TB and its consequences,
including GDP per capita, poverty and social protection,
is more important than ever (Fig. E.4).

Following the request to the WHO Director-General
at the UN high-level meeting, a multisectoral accounta-
bility framework for TB (MAF-TB) was released by WHO
in May 2019. The framework has four major components:
commitments; actions; monitoring and reporting; and
review. These apply at the global/regional level, and at
national (including subnational) level.

At global level, actions taken by WHO include: the
development of a MAF-TB checklist; high-level mis-
sions; the WHO Director-General Initiative Find.Treat.
All#EndTB; engagement of civil society (e.g. the WHO
Civil Society Task Force on TB) and youth; updating of
guidelines and tools; and development and release of a
global strategy for TB research and innovation. Glob-
al monitoring, reporting and review has been ensured
through annual rounds of data collection, the WHO glob-
al TB report, TB reports to the World Health Assembly and
the UN Secretary-General 2020 progress report on TB.

Countries have started to adapt and use the MAF-
TB. In terms of actions in 2020, 25/30 high TB burden
countries reported that they had developed or updated
a national strategic plan for TB since the UN high-level
meeting on TB, with countries reporting the involve-
ment of civil society and affected communities in 29/30.
Most high TB burden countries (27/30) reported that they
produce an annual TB report. High-level review mecha-
nisms were stated to be in place in 16/30 countries. More

detailed assessments of the status of accountability using
the checklist developed by WHO are underway.

TB research and innovation

The SDG and End TB Strategy targets set for 2030 can-
not be met without intensified research and innovation.
Technological breakthroughs are needed by 2025, so that
the annual decline in the global TB incidence rate can
be accelerated to an average of 17% per year. Priorities
include a vaccine to lower the risk of infection, a vaccine
or new drug treatment to cut the risk of TB disease in the
approximately 2 billion people already infected, rapid
diagnostics for use at the point of care, and simpler, short-
er treatments for TB disease.

The diagnostic pipeline appears robust in terms of the
number of tests, products or methods in development.
Examples include several cartridge-based technologies for
the detection of drug resistance; next-generation sequenc-
ing (NGS) assays for detecting drug-resistant TB directly
from sputum specimens; and newer skin tests and inter-
feron gamma release assays (IGRA) to test for TB infec-
tion.

As of August 2020, there were 22 drugs, various com-
bination regimens and 14 vaccine candidates in clinical
trials.

Final results from a Phase IIb trial of the M72/AS01,
vaccine candidate showed a 50% (90% CI: 12-71%) point
estimate for vaccine efficacy for people with TB infection
after 3 years of follow-up. If the findings are confirmed in
a Phase III trial, this vaccine could transform global TB
prevention efforts. In 2020, the Gates Medical Research
Institute obtained a license to develop M72/AS01, for use
in low-income countries.

A Global Strategy for TB Research and Innovation was
adopted by all WHO Member States through a World
Health Assembly resolution in August 2020. The strate-
gy aims to support countries and relevant stakeholders to
translate commitments in the Moscow Declaration and
the political declaration of the UN high-level meeting on
TB into concrete actions. WHO has also developed a TB/
COVID-19 research compendium and launched a toolkit
to support expanded use of digital technologies in TB care.

Conclusion

Leaders of all UN Member States have committed to “end-
ing the global TB epidemic” by 2030, backed up by con-
crete milestones and targets.

Progress is being made. At the end of 2019, global indi-
cators for reductions in TB disease burden, improved
access to TB prevention and care and increased financing
were all moving in the right direction. The WHO Euro-
pean Region and several high TB burden countries are on
track to reach 2020 milestones for reductions in TB cases
and deaths. However, agreed milestones and targets are not
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on track to be met globally and the COVID-19 pandem-
ic now threatens to stall or reverse the progress that has
been achieved. The UN Secretary-General’s 2020 progress
report on TB urges countries to implement 10 priority
recommendations needed to reach targets and reduce the
enormous human and societal toll caused by TB (Fig. E.5).

The overarching message of this report and that of the
UN Secretary-General’s 2020 progress report on TB is the
same. High-level commitments have galvanized global,
regional and national progress towards ending TB, but
urgent and more ambitious investments and actions are
required to put the world on track to reach targets, espe-
cially in the context of the COVID-19 pandemic.

For these people, the lifetime risk of developing TB disease is
about 5-10%.
WHO?’s annual rounds of global TB data collection and the annu-
al WHO Global TB Report are key elements of “monitoring and
reporting” in the WHO multisectoral accountability framework
for TB.
The UN Secretary General’s report was released in September 2020.
The treatment targets were built on the WHO Flagship Initiative
“Find. Treat. All. #£EndTB” and the funding targets were based on
the Stop TB Partnership’s Global Plan to End TB, 2018-2022.
Here and elsewhere, “range” in the context of estimates of TB
disease burden refers to the 95% uncertainty interval.
When an HIV-positive person dies from TB disease, the under-
lying cause is coded as HIV in the International Classification of
Diseases system.
The other 22 countries are Angola, Brazil, Cambodia, Central
African Republic, the Congo, the Democratic People’s Republic
of Korea, the Democratic Republic of the Congo, Ethiopia, Ken-
ya, Lesotho, Liberia, Mozambique, Myanmar, Namibia, Papua
New Guinea, the Russian Federation, Sierra Leone, Thailand, the
United Republic of Tanzania, Viet Nam, Zambia and Zimbabwe.
¢ The 95% uncertainty interval is 400 000-535 000.
MDR-TB is defined as resistance to rifampicin and isoniazid.
1 Reductions in other WHO regions were 3.5% in the Eastern Med-
iterranean Region, 8.7% in the South-East Asia Region and 6.1%
in the Western Pacific Region. In the WHO Region of the Amer-
icas, incidence is slowly increasing, owing to an upward trend in
Brazil.
Including TB deaths among both HIV-negative and HIV-positive
people.
Reductions in other WHO regions were 6.1% in the Americas,
11% in the Eastern Mediterranean, 10% in South-East Asia and
17% in the Western Pacific.
Calculated as the sum of direct medical expenditures, non-med-
ical expenditures and income losses.
Funding for TB research is monitored by Treatment Action
Group; the latest data are from their 2019 report.
Other countries with large relative increases in 2017-2019 are
shown in Fig. 5.2.
The numbers cited refer to pulmonary cases.
The other 8 countries were the Democratic Republic of the Con-
go, Indonesia, Myanmar, Nigeria, Pakistan, the Philippines, the
Russian Federation and Viet Nam.
The drug regimens currently recommended by WHO are
explained in Chapter 6.
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FIG. E.5

10 priority recommendations of the UN Secretary-General’s 2020 progress
report on TB for actions needed to accelerate progress towards global
TB targets

Fully activate high-level leadership to urgently reduce TB deaths
and drive multisectoral action to end TB

Urgently increase funding for essential TB services including the
health workforce

Advance universal health coverage to ensure all people with TB have

access to affordable quality care, and resolve underreporting challenges

Address the drug-resistant TB crisis to close persistent gaps in care

Dramatically scale up provision of preventive treatment for TB

Promote human rights and combat stigma and discrimination

Ensure meaningful engagement of civil society, communities and
people affected by TB

Substantially increase investments in TB research to drive technological
breakthroughs and the rapid uptake of innovations

Ensure that TB prevention and care are safeguarded in the context
of COVID-19 and other emerging threats

. Request WHO to continue to provide global leadership for the TB
response, working in close collaboration with Member States and other
stakeholders, including to prepare for a high-level meeting on TB in
2023 that aligns with the high-level meeting of the General Assembly
on universal health coverage also to be held in 2023
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Doctors reviewing a patient’s
medication in a rural TB clinic,
South Sudan.
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Chapter 1
Introduction

Tuberculosis (TB) is a communicable disease that is a
major cause of ill health, one of the top 10 causes of death
worldwide and the leading cause of death from a single
infectious agent (ranking above HIV/AIDS). In 2019,
about 10 million people developed TB and 1.4 million
died.! TB is caused by the bacillus Mycobacterium tuber-
culosis, which is spread when people who are sick with TB
expel bacteria into the air; for example, by coughing (Box
1.1). The disease typically affects the lungs (pulmonary
TB) but can also affect other sites (extrapulmonary TB).

TB can affect anyone anywhere, but most people who
develop the disease (about 90%) are adults; there are more
cases among men than women; and of those who fell sick
with TB in 2019, 87% were in 30 high TB burden coun-
tries. Case rates at national level vary from less than 5 to
more than 500 per 100 000 population per year. TB is a
disease of poverty, and economic distress, vulnerabili-
ty, marginalization, stigma and discrimination are often
faced by people affected by TB. About a quarter of the
world’s population is infected with M. tuberculosis.

TB is curable and preventable. Most people (about 85%)
who develop TB disease can be successfully treated with a
6-month drug regimen; treatment has the additional ben-
efit of curtailing onward transmission of infection. Since
2000, TB treatment has averted more than 60 million
deaths, although with access still falling short of universal
health coverage (UHC), many millions have also missed
out on diagnosis and care. Preventive treatment is avail-
able for people with TB infection. The number of people
developing infection and disease (and thus the number of
deaths) can also be reduced through multisectoral action
to address TB determinants such as poverty, undernutri-
tion, HIV infection, diabetes and smoking.

Research breakthroughs (e.g. a new vaccine) are need-
ed to rapidly reduce TB incidence worldwide to the levels
already achieved in low-burden countries, where TB is
often regarded as a disease of the past.

In 2014 and 2015, all Member States of the World
Health Organization (WHO) and the United Nations
(UN) committed to ending the TB epidemic, through
their adoption of WHO’s End TB Strategy and the UN
Sustainable Development Goals (SDGs). The strategy and
SDGs include milestones and targets for large reductions
in TB incidence, TB deaths and costs faced by TB patients
and their households, between 2015 and 2035.

Efforts to step up political commitment to the fight
against TB intensified in 2017 and 2018.

! This includes 0.2 million deaths among HIV-positive people,
which are officially classified as deaths caused by HIV/AIDS.

A WHO global ministerial conference on TB was
organized in November 2017. The outcome was the Mos-
cow Declaration to End TB, which was welcomed by all
Member States at the World Health Assembly in May
2018. In September 2018, the UN General Assembly held
its first-ever high-level meeting on TB, attended by heads
of state and government as well as other leaders. The out-
come was a political declaration in which commitments to
the SDGs and End TB Strategy were reaffirmed and new
ones added. Global targets for the funding to be mobilized
for TB prevention, care and research, and for the number
of people to be treated for TB infection and disease, were
set for the first time.

WHO has published a global TB report every year since
1997. The purpose of the report is to provide a compre-
hensive and up-to-date assessment of the status of the TB
epidemic, and of progress in the response to the epidemic
- at global, regional and country levels - in the context of
global commitments and strategies. The report is based
primarily on data gathered by WHO in annual rounds of
data collection. In 2020, data were reported by 198 coun-
tries and territories that accounted for more than 99% of
the world’s population and estimated number of TB cases.

The first major chapter of this 2020 report provides a
high-level overview of progress made towards global TB
targets by the end of 2019. In recognition of the enor-
mous current and predicted health, economic and social
impacts of the COVID-19 pandemic, the next chapter dis-
cusses the impact of the pandemic on TB. The remaining
chapters cover the following topics: estimates of TB dis-
ease burden; TB diagnosis and treatment; TB prevention
services; ﬁnancing for TB prevention, diagnosis and treat-
ment; UHC, TB determinants and multisectoral action;
and research and innovation (Table 1.1). The annexes
explain WHO?’s lists of high TB burden countries®* and
how to access both global, regional and country profiles
and online datasets.

This WHO report complements and expands on the
UN Secretary-General’s 2020 progress report on TB,
which was prepared with WHO support as requested in
the political declaration of the UN high-level meeting.
The overarching message is the same: high-level com-
mitments and targets have galvanized global, regional
and national progress towards ending TB, but urgent and
more ambitious investments and actions are required to
put the world on track to reach targets, especially in the
context of the COVID-19 pandemic.

2 The countries in these lists are given particular attention in the
report.
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BOX 1.1

Basic facts about tuberculosis

Tuberculosis (TB) is an old disease — studies

of human skeletons show that it has affected
humans for thousands of years.? Its cause
remained unknown until 24 March 1882, when
Dr Robert Koch announced his discovery of

the bacillus responsible, subsequently named
Mycobacterium tuberculosis.” The disease is
spread when people who are sick with

TB expel bacteria into the air (e.g. by coughing).
TB typically affects the lungs (pulmonary TB) but
can also affect other sites (extrapulmonary TB).

A relatively small proportion (5-10%) of the
approximately 2 billion people infected with M.
tuberculosis worldwide will develop TB disease
during their lifetime. However, the probability

of developing TB disease is much higher among
people living with HIV, and among people affected
by risk factors such as undernutrition, diabetes,
smoking and alcohol consumption.

Diagnostic tests for TB disease include sputum
smear microscopy (developed more than 100
years ago), rapid molecular tests (first endorsed
by WHO in 2010) and culture-based methods - the
latter take up to 8 weeks to provide results but
remain the reference standard. Today, TB that

is resistant to first-line and second-line anti-TB
drugs can be detected using rapid tests, culture
methods and sequencing technologies.

Without treatment, the mortality rate from TB is
high. Studies of the natural history of TB disease
in the absence of treatment with anti-TB drugs
(conducted before drug treatments became
available) found that about 70% of individuals with
sputum smear-positive pulmonary TB died within
10 years of being diagnosed, as did about 20% of
people with culture-positive (but smear-negative)
pulmonary TB.¢

Effective drug treatments were first developed
in the 1940s. The currently recommended
treatment for cases of drug-susceptible TB
disease is a 6-month regimen of four first-line
drugs: isoniazid, rifampicin, ethambutol and
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pyrazinamide. The Global TB Drug Facility
supplies a complete 6-month course for about
US$ 40 per person. For people with drug-
susceptible TB, treatment success rates of at
least 85% are regularly reported to WHO by its
194 Member States. Treatment for people with
rifampicin-resistant TB (RR-TB) and multidrug-
resistant TB (MDR-TB)¢ is longer, and requires
drugs that are more expensive (=US$ 1000 per
person) and more toxic. The latest data reported
to WHO show a treatment success rate for MDR-
TB of 57% globally.

Recommended options for TB preventive
treatment include: a weekly dose of rifapentine
and isoniazid for 3 months (3HP), a daily dose
of rifampicin plus isoniazid for 3 months (3HR),
a daily dose of rifapentine plus isoniazid for

1 month (1HP), a daily dose of rifampicin for

4 months (4R), and a daily dose of isoniazid for
6 months (6H) or longer.

The only licensed vaccine for prevention of TB
disease is the bacille Calmette-Guérin (BCG)
vaccine. The BCG vaccine was developed almost
100 years ago, prevents severe forms of TB in
children and is widely used. There is currently no
vaccine that is effective in preventing TB disease
in adults, either before or after exposure to TB
infection, although results from a Phase Il trial of
the M72/AS01E candidate are promising.®

2 Hershkovitz |, Donoghue HD, Minnikin DE, May H, Lee QY, Feldman M, et

al. Tuberculosis origin: the Neolithic scenario. Tuberculosis. 2015;95 Suppl!

1:5122-6 (https://www.ncbi.nlm.nih.gov/pubmed/25726364, accessed 16

September 2020).

Sakula A. Robert Koch: centenary of the discovery of the tubercle bacillus,

1882. Thorax. 1982;37(4):246-51 (https://www.ncbi.nlm.nih.gov/

pubmed/6180494, accessed 16 September 2020).

¢ Tiemersma EW, van der Werf MJ, Borgdorff MW, Williams BG, Nagelkerke
NJ. Natural history of tuberculosis: duration and fatality of untreated
pulmonary tuberculosis in HIV negative patients: a systematic review. PLoS
One. 2011;6(4):17601 (https://www.ncbi.nIm.nih.gov/pubmed/21483732,
accessed 16 September 2020).

a

Defined as resistance to isoniazid and rifampicin, the two most powerful
anti-TB drugs.
Further details are provided in Chapter 9.

o
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TABLE 11

Overview of topics covered in the 2020 report

Standard topics (main text) New or featured? topics

2. Progress
towards global
TB targets — an
overview

3. The COVID-19
pandemic and
TB - impact and
implications

4. TB disease
burden

5. TB diagnosis
and treatment

6. TB prevention
services

7. Financing for
TB prevention,
diagnosis and
treatment

8. Universal
health coverage,
TB determinants
and multisectoral
action

9. TB research and

innovation

* None - new chapter in 2020

* None — new chapter in 2020

e TBincidence

e TB mortality

® Drug-resistant TB

* National TB prevalence surveys
e Strengthening TB surveillance

* TB case notifications, including
disaggregation by age, sex and type/site
of disease

Rapid testing for TB

HIV testing for TB patients

Testing for drug resistance and detection
of drug-resistant TB

Digital case-based surveillance

* Treatment coverage

Treatment outcomes

e TB preventive treatment
Infection prevention and control
* TB vaccination

Estimates of funding required for

TB prevention, diagnosis and treatment
Trends in TB funding, overall and by
category of expenditure and source
Funding gaps reported by national

TB programmes

Unit costs of treatment for drug-
susceptible TB and MDR-TB

Global progress towards universal health
coverage
¢ National surveys of costs faced by
TB patients and their households
* Broader determinants of the TB epidemic

* New diagnostics for TB

e New drugs and drug regimens to treat
TB disease

* New drugs and drug regimens to treat
TB infection

* New TB vaccines

@ "“Featured” topics are those highlighted in boxes.

A synthesis of progress made towards TB targets set in the SDGs, the End TB
Strategy and the political declaration at the first UN high-level meeting on
TB, by the end of 2019

The WHO End TB Strategy “at a glance”

10 priority recommendations of the UN Secretary-General’s 2020 progress
report on TB, for actions needed to accelerate progress towards global TB
targets

An assessment of how the COVID-19 pandemic will affect progress towards
global TB targets

Evidence about trends in monthly notifications of TB cases in 2020 from
selected high TB burden countries, in the context of disruptions to access
to and provision of essential health services

Impacts on TB service delivery and mitigation strategies in 2020, based

on data reported by 184 countries

WHO guidance and support for the TB response in the context of the
COVID-19 pandemic

The WHO Global Task Force on TB Impact Measurement
Updates to estimates of TB disease burden in this report and
anticipated updates

Global estimates of the burden of isoniazid-resistant TB
Transitioning to continuous surveillance for drug-resistant TB

Trends in the contribution of public—private and public-public mix (PPM)
approaches to TB case notifications

Strengthening data collection for children and adolescents with TB
Global guidance and tools for strengthening routine country health
information systems, and the analysis and use of data they produce
Community contributions to TB notifications and treatment support

Uptake of shorter rifamycin-containing regimens for TB preventive treatment
New initiatives to improve uptake and scale-up of TB preventive treatment

International donor funding for TB prevention, diagnosis and treatment,
based on donor reports to the Organisation for Economic Co-operation
and Development

The difference between “catastrophic total costs” for TB patients and
their households, and the SDG indicator of catastrophic expenditures
on health care

Results from national surveys of costs faced by TB patients and their
households in the Democratic Republic of the Congo and Lao People’s
Democratic Republic

TB determinants and TB disease burden: potential impact of the
COVID-19 pandemic

The WHO multisectoral accountability framework for TB

The WHO Civil Society Task Force on TB

High-level mechanisms and initiatives to end TB at country level

A new WHO global strategy for TB research and innovation
Compendium for research on TB and COVID-19

Expanding the use of digital technologies in TB service delivery:
an implementation research toolkit

Roadmap for the research and development of new TB vaccines
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TB screening activities in a
rural village, Cambodia.

Yoshi Shimizu/WHO



Chapter 2

Progress towards global TB targets —

an overview

Global TB targets for the period 2016-2035 have been set
as part of the United Nations (UN) Sustainable Devel-
opment Goals (SDGs), the World Health Organization
(WHO) End TB Strategy and the political declaration of
the UN high-level meeting on TB held in 2018 (Table 2.1,
Box 2.1).

The SDGs were adopted by all UN Member States at
the UN General Assembly in September 2015, and are
for the period 2016-2030 (I1). SDG 3 (the overall health
goal) includes a target to end the TB epidemic, for which
the indicator for measurement of progress is the TB inci-
dence rate (new and relapse cases per 100 000 population
per year).

The End TB Strategy (Box 2.1) was adopted by all
WHO Member States at the World Health Assembly in
2014 (2). It includes targets and milestones for reductions
in TB disease burden in the period 2016-2035, meas-
ured as the TB incidence rate (new and relapse cases per
100 000 population per year) and the annual number of
TB deaths; and a target that no TB-affected households
face catastrophic costs by 2020. To achieve the targets
and milestones, the strategy has 10 components organ-
ized under three pillars, and four underlying principles
(Box 2.1).

TABLE 2.1

Provision of people-centred TB prevention and care
within the broader context of progress towards univer-
sal health coverage (UHC; SDG Target 3.8) and multi-
sectoral action on broader determinants of TB incidence
(e.g. poverty, housing quality, social protection, undernu-
trition and economic growth, which are included under
other SDGs) are necessary to reach the milestones.'
Technological breakthroughs from TB research are
needed to achieve the targets, so that TB incidence can
decline at an average rate of 17% per year after 2025 (3).2

The political declaration of the UN high-level meeting
on TB held in September 2018 (4) reaffirmed the SDG and
End TB Strategy targets. It also established new targets
for the numbers of people to be provided with TB treat-
ment and TB preventive treatment during the period
2018-2022, which were derived from and consistent with
End TB Strategy milestones; and new targets for the fund-
ing to be mobilized between 2018 and 2022, based on the
Stop TB Partnership’s Global Plan to End TB (5).

This chapter provides an overview of progress towards
global TB targets by the end of 2019.° It is an expanded
version of Section II of the UN Secretary-General’s 2020
progress report on TB (6), which was prepared with WHO
support as requested in the political declaration of the UN
high-level meeting.

Global TB targets set in the SDGs, the End TB Strategy and the political declaration of the
UN high-level meeting on TB, for the period up to the SDG deadline of 2030

SDG Target 3.3
and other communicable diseases

By 2030, end the epidemics of AIDS, TB, malaria and neglected tropical diseases, and combat hepatitis, water-borne diseases

80% reduction in the TB incidence rate (new and relapse cases per 100 000 population per year) by 2030, compared with 2015

WHO End TB

Strategy 2020 milestone: 20% reduction; 2025 milestone: 50% reduction
90% reduction in the annual number of TB deaths by 2030, compared with 2015
2020 milestone: 35% reduction; 2025 milestone: 75% reduction
No households affected by TB face catastrophic costs by 2020

UN high-level 40 million people treated for TB from 2018 to 2022, including:

'2';;?'"9 onTB,  « 3.5 million children

¢ 1.5 million people with drug-resistant TB, including 115 000 children

At least 30 million people provided with TB preventive treatment from 2018 to 2022, including:

* 6 million people living with HIV

e 4 million children under 5 years of age and 20 million people in other age groups, who are household contacts of people

affected by TB

Funding of at least US$ 13 billion per year for universal access to TB prevention, diagnosis, treatment and care by 2022

Funding of at least US$ 2 billion per year for TB research from 2018 to 2022

AIDS: acquired immunodeficiency syndrome; HIV: human immunodeficiency virus; SDG: Sustainable Development Goal; TB: tuberculosis; UN: United Nations.

! See Chapters 5-8 for further details.

2 See Chapter 9 for further details.

3 Further details are provided in other chapters and the impact of
the COVID-19 pandemic is assessed in Chapter 3.
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BOX 2.1

The End TB Strategy at a glance

VISION A WORLD FREE OF TB
— zero deaths, disease and suffering due to TB

GOAL

INDICATORS

Percentage reduction in the absolute number of TB deaths
(compared with 2015 baseline)

Percentage reduction in the TB incidence rate
(compared with 2015 baseline)

Percentage of TB-affected households facing catastrophic
costs due to TB (level in 2015 unknown)

END THE GLOBAL TB EPIDEMIC

MILESTONES TARGETS
2020 2025 SDG 2030° END TB 2035
35% 75% 90% 95%
20% 50% 80% 90%
0% 0% 0% 0%

PRINCIPLES

1. Government stewardship and accountability, with monitoring and evaluation

2. Strong coalition with civil society organizations and communities

3. Protection and promotion of human rights, ethics and equity

4. Adaptation of the strategy and targets at country level, with global collaboration

PILLARS AND COMPONENTS

1. INTEGRATED, PATIENT-CENTRED CARE AND PREVENTION
A. Early diagnosis of TB including universal drug-susceptibility testing, and systematic screening of

contacts and high-risk groups

B. Treatment of all people with TB including drug-resistant TB, and patient support

C. Collaborative TB/HIV activities, and management of comorbidities
D. Preventive treatment of persons at high risk, and vaccination against TB

2. BOLD POLICIES AND SUPPORTIVE SYSTEMS

A. Political commitment with adequate resources for TB care and prevention

B. Engagement of communities, civil society organizations, and public and private care providers

C. Universal health coverage policy, and regulatory frameworks for case notification, vital registration,
quality and rational use of medicines, and infection control
D. Social protection, poverty alleviation and actions on other determinants of TB

3. INTENSIFIED RESEARCH AND INNOVATION

A. Discovery, development and rapid uptake of new tools, interventions and strategies
B. Research to optimize implementation and impact, and promote innovations

2 Targets linked to the Sustainable Development Goals (SDGs).

21 TBincidence

Globally, the TB incidence rate is falling, but not fast
enough to reach the first milestone of the End TB Strat-
egy; that is, a 20% reduction between 2015 and 2020
(Fig. 2.1). Worldwide, the cumulative reduction from
2015 to 2019 was 9% (from 142 to 130 new cases per
100 000 population), including a reduction of 2.3%
between 2018 and 2019.

More positively, the WHO European Region has
almost reached the 2020 milestone, with a reduction of
19% between 2015 and 2019, and the African Region has
made good progress, with a reduction of 16%. Reductions
in other WHO regions were 3.5% in the Eastern Mediter-
ranean Region, 8.7% in the South-East Asia Region and
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6.1% in the Western Pacific Region. In the WHO Region
of the Americas, incidence is slowly increasing, owing to
an upward trend in Brazil.

A total of 78 countries are on track to reach the 2020
milestone. This includes seven high TB burden countries'
that have already reached it (Cambodia, Ethiopia, Kenya,
Namibia, the Russian Federation, South Africa and the
United Republic of Tanzania) and three others that are on
track (Lesotho, Myanmar and Zimbabwe).

In 2019, 54 countries had a low incidence of TB
(<10 cases per 100 000 population per year), mostly in the

! In 2015, WHO defined alist of 30 high TB burden countries for the
period 2016-2020. It also defined specific lists for multidrug-resist-
ant TB (MDR-TB) and TB/HIV. See Annex 2 for further details.



FIG. 21

Global trend in the estimated TB incidence
rate (blue), 2000-2019

The blue shaded area is the uncertainty interval. Horizontal
dashed lines mark the 2020 milestone and the 2030 target
of the End TB Strategy. For comparison, the solid black line
shows the number of people with TB who were notified
(officially reported) to national authorities.
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WHO Region of the Americas and European Region, plus
a few countries in the Eastern Mediterranean and West-
ern Pacific regions (Fig. 2.2). These countries are well
placed to target TB elimination.

In absolute numbers, about 10.0 million people fell ill
with TB in 2019. Of these, 56% were men, 32% were wom-

FIG. 2.2

en and 12% were children (aged <15); overall, 8.2% of peo-
ple with TB were living with HIV. The 30 high TB burden
countries accounted for 87% of global cases; eight of these
countries (labelled in Fig. 2.3) accounted for about two
thirds of the global total.

2.2 TB deaths

Worldwide, TB is the leading infectious disease Kkiller
and one of the top 10 causes of death overall (7). In 2019,
it caused 1.4 million deaths, including 208 000 among
HIV-positive people.!

The annual number of TB deaths is falling globally, but
not fast enough to reach the first milestone of the End TB
Strategy; that is, a 35% reduction between 2015 and 2020
(Fig. 2.4). The cumulative reduction between 2015 and
2019 was only 14%, less than halfway towards the mile-
stone.

The WHO European Region is on track to reach the
2020 milestone, with a 31% reduction from 2015 to 2019,
and the African Region has made good progress, achieving
a reduction of 19%. Reductions in other WHO regions were
6.1% in the Americas, 11% in the Eastern Mediterranean,
10% in South-East Asia and 17% in the Western Pacific.

A total of 46 countries are on track to reach the 2020
milestone. This includes seven high TB burden countries
that have already reached it (Bangladesh, Kenya, Mozam-
bique, Myanmar, the Russian Federation, Sierra Leone
and the United Republic of Tanzania) and one other that
is on track (Viet Nam).

Countries (in blue) that had an estimated TB incidence rate of less than 10 per 100 000 population

in 2019

! When an HIV-positive person dies from TB, the underlying cause
is coded as HIV in the International Classification of Diseases
system.
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FIG. 2.3

Countries that had at least 100 000 incident cases of TB in 2019

The eight countries that rank first to eighth in terms of numbers of cases, and that accounted for two thirds of global cases

in 2019, are labelled.
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FIG. 2.4

Global trend in the estimated number of TB
deaths, 2000-2019

The shaded areas are uncertainty intervals. Horizontal
dashed lines mark the 2020 milestone and 2030 target of
the End TB Strategy.
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Indonesia

South Africa

2.3 Households affected by TB facing
catastrophic costs

Since 2015, a total of 17 countries have completed a
national survey of costs faced by TB patients and their
households.! On average, 49% of people with TB and
their households faced catastrophic costs (defined as
total costs? equivalent to >20% of annual household
income), with a range of 19-83% (Fig. 2.5). For people
with drug-resistant TB, the figure was higher still, at 80%
(range: 67-100%). No country has yet demonstrated that
it has met the target that no TB-affected households face
catastrophic costs.

Further details and a discussion of actions needed to reduce these
costs are provided in Chapter 8.
Calculated as the sum of direct medical expenditures, non-med-
ical expenditures and income losses.



2.4 Number of people provided with
TB treatment

Globally, the annual number of people reported to have
been provided with treatment for TB disease' has grown
in recent years, from about 6 million in 2015 to 7.0 million
in 2018 and 7.1 million in 2019 (Fig. 2.6).

The annual number of people reported to have been
provided with treatment for multidrug- or rifampicin-
resistant TB (MDR/RR-TB)* disease has also grown, from
a global total of 122 726 in 2015 to 156 205 in 2018 and
177 099 in 2019 (Fig. 2.7)3

The cumulative total of 14.1 million people treated for
TB in 2018 and 2019 was 35% of the cumulative 5-year
(2018-2022) target of 40 million (Fig. 2.8). For children,
the combined total was 1.04 million (about 0.5 million in
each year), 30% of the way towards the cumulative 5-year
target of 3.5 million.

A total of 42 countries, including 13 of the 30 high TB
burden countries, reported that the number of people
treated for TB increased by 10% or more between 2017 and
2019, while TB incidence in these countries was estimated
to have slowly declined. Increases in absolute terms were
particularly large in two high TB burden countries, India
and Indonesia, at 513 000 people (+31%) and 120 000 peo-
ple (+27%), respectively. Among the other 30 high TB bur-
den countries, high levels of treatment coverage* (>80%)
have already been achieved in Brazil, China and the Rus-
sian Federation.

The total number of people treated for MDR/RR-TB
in 2018-2019, at 333 304 (Fig. 2.7), was 22% of the way
towards the 5-year target of 1.5 million (Fig. 2.8). For
children, the total was 8986, less than 10% of the 5-year
target of 115 000.

In 70 countries, the number of people reported to have
been enrolled in treatment for MDR/RR-TB increased by
10% or more between 2017 and 2019. The five countries
with the biggest increases in absolute numbers were (in
descending order) India, China, the Russian Federation,
Indonesia and Angola. Of the 30 high MDR-TB burden
countries, those with the smallest gaps between the esti-
mated number of incident cases of MDR/RR-TB and the
number of people enrolled on treatment in 2019 included
Azerbaijan, Belarus, Kazakhstan, Peru, Republic of Mol-
dova, the Russian Federation, South Africa and Ukraine.

' On the assumption that all people diagnosed with TB who were
officially notified to WHO were treated. Additional people whose
TB diagnosis was not notified to national authorities and report-
ed to WHO may also have been treated.

2 MDR-TB is defined as resistance to rifampicin (RR-TB) and iso-
niazid, the two most effective first-line anti-TB drugs. WHO rec-
ommends a treatment regimen that includes second-line drugs
for people with MDR/RR-TB.

* Additional people whose diagnosis of MDR/RR-TB was not noti-

fied to national authorities and reported to WHO may also have

been enrolled on treatment,

That is, the number of people started on treatment divided by the

estimated number of incident cases in the same year.

FIG. 2.5

Percentage of people with TB and
their households facing catastrophic costs in
17 national surveys completed since 2015

The number in the centre of each circle is the pooled
average figure across all surveys; the range is the minimum
and maximum values in the 17 countries.

All people
with TB

People with
drug-susceptible TB

People with
drug-resistant TB

44%

Range 17-79%

49%

Range 19-83%

FIG. 2.6

The global number of people reported to have
been treated for TB disease, 2015-2019
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FIG. 2.7

The global number of people reported to have
been enrolled on treatment for MDR/RR-TB,
2015-2019

Global data disaggregated by age are not available for the
years before 2018.
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FIG. 2.8

Global progress in the number of people
treated for TB in 2018 and 2019 compared with
cumulative targets set for 2018-2022 at the UN
high-level meeting on TB

The centre of each circle shows the target, the colour
coding shows progress made by the end of 2019 and

the text to the right of each circle quantifies the status

of progress at the end of 2019.

TB treatment TB treatment
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Target: Target:
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2.5 Number of people provided with

TB preventive treatment
WHO recommends TB preventive treatment for people
living with HIV, household contacts of those with bac-
teriologically confirmed pulmonary TB and clinical risk
groups (e.g. people receiving dialysis). WHO gathers data
for people living with HIV and household contacts.

The number of people provided with TB preventive treat-
ment has increased in recent years, from 1.0 million in 2015
to 2.2 million in 2018 and 4.1 million in 2019 (Fig. 2.9).

Most of those provided with TB preventive treatment
were people living with HIV: 1.8 million in 2018 and 3.5
million in 2019. India and South Africa accounted for 25%
and 18% of the combined total for 2018-2019, respectively.

Numbers for household contacts have been much
smaller: 423 607 in 2018 and 538 396 in 2019. This includ-
ed a total of 782 952 children aged under 5 years (349 796
in 2018 and 433 156 in 2019) and 179 051 people in old-
er age groups (73 811 in 2018 and 105 240 in 2019). The
WHO Region of the Americas and European Region had
the highest coverage of treatment for contacts.

The 6.3 million people started on TB preventive treat-
ment in 2018 and 2019 was 21% of the way towards the
5-year target of 30 million (Fig. 2.10), with progress for
household contacts lagging far behind. For people living
with HIV, the subtarget of 6 million is on track to be met
in 2020.
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FIG. 2.9
The global number of people reported to have

been provided with TB preventive treatment,
2015-2019
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2.6 Funding for universal access to TB

prevention, diagnosis, treatment and care
Funding for TB prevention, diagnosis, treatment and care
in 121 low- and middle-income countries has reached
US$ 6.5 billion in 2020, up from US$ 6.1 billion in 2017
and USS$ 5.6 billion in 2015 (Fig. 2.11).! Even allowing for
the fact that there will have been additional funding in
the remaining 14 low- and middle-income countries, and
in high-income countries, funding falls far short of the
UN high-level meeting target of at least US$ 13 billion per
year by 2022; to reach the target, funding needs to approx-
imately double.

Overall, most funding (85%) comes from domestic
sources. However, aggregate figures are strongly influ-
enced by the BRICS group of countries (Brazil, Russian
Federation, India, China and South Africa). The BRICS
countries account for 57% of available funding in 2020,
97% of which is from domestic sources. In other low- and
middle-income countries, international donor funding
remains crucial; in 2020, such funding accounted for 44%
of the funding available in the 25 high TB burden coun-
tries outside BRICS and 57% of funding in low-income
countries.

Since 2015, funding from international donors has
been about US$ 1 billion per year, with about 70% of this
total coming from the Global Fund to Fight AIDS, Tuber-
culosis and Malaria (Global Fund).? The recent commit-
ment to replenish this fund means that more than 110

! Further details are provided in Chapter 7.
2 Further details about international donor funding for TB are
provided in Box 7.1 of Chapter 7.



FIG. 2.10

Global progress in provision of TB preventive
treatment in 2018 and 2019 compared with
cumulative targets set for 2018-2022 at the
UN high-level meeting on TB

The centre of each circle shows the target, the colour
coding shows progress made by the end of 2019 and
the text to the right of each circle quantifies the status

of progress at the end of 2019.
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Aged <5 years Aged 25 years
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countries will continue to receive critical financial sup-
port, although the share of resources allocated for TB is
currently fixed at 18%. The largest bilateral donor is the
United States (US) government.

2.7 Funding for TB research

Funding for TB research has grown in recent years; it
reached US$ 906 million in 2018, up from US$ 772 mil-
lion in 2017 (Fig. 2.12) (8). However, this amount was
less than half of the UN high-level meeting target of
US$ 2 billion per year.

The two largest investors in 2018 were the US govern-
ment and the Bill & Melinda Gates Foundation, which
together accounted for 56% of total funding. The 30 largest
funders accounted for 90% of the total. About one third of
TB research funding was for drug research, followed by
20% for basic science, 13% for operational research, 12%
for vaccines, and 9% each for diagnostics and infrastruc-
ture or unspecified research.

2.8 Summary

Progress towards TB targets has been made at global,
regional and national levels. However, worldwide, none of
the targets is on track to be achieved (Fig. 2.13). Of great
concern is the fact that progress made by the end of 2019
could be reversed by the COVID-19 pandemic. This is the
subject of the next chapter.

The 10 priority recommendations of the UN Secre-
tary-General’s 2020 progress report on TB for actions
needed to accelerate progress towards global TB targets
are listed in Box 2.2.

FIG. 2.11

Funding for TB prevention, diagnosis and
treatment in low and middle-income countries
compared with the global target set at the

UN high-level meeting on TB of at least

USS$ 13 billion per year by 2022

Data are for 121 low- and middle-income countries that
have 98% of the world’s officially reported TB cases.
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FIG. 2.12

Funding for TB research, 2015-2018
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Source: Treatment Action Group, Stop TB Partnership. Tuberculosis research
funding trends 2005-2018. New York: Treatment Action Group; 2019 (https://
www.treatmentactiongroup.org/resources/tbrd-report/tbrd-report-2019/,
accessed 22 July 2020).
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FIG. 2.13
Overview of progress towards global TB targets

The ce

ntre of each circle shows the target, the colour coding illustrates the progress made and the text to the right of each

circle quantifies the status of progress (by the end of 2019, except for funding).

a) SDGs and End TB Strategy: targets for reductions in the TB incidence rate, TB deaths and
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BOX 2.2

10 priority recommendations of the UN Secretary-General’'s 2020
progress report on TB for actions needed to accelerate progress
towards global TB targets

&

N oo s

10.

Fully activate high-level leadership to urgently reduce TB deaths and drive multisectoral action to end TB
Urgently increase funding for essential TB services including the health workforce

Advance universal health coverage to ensure all people with TB have access to affordable quality care, and
resolve underreporting challenges

Address the drug-resistant TB crisis to close persistent gaps in care

Dramatically scale up provision of preventive treatment for TB

Promote human rights and combat stigma and discrimination

Ensure meaningful engagement of civil society, communities and people affected by TB

Substantially increase investments in TB research to drive technological breakthroughs and the rapid
uptake of innovations

Ensure that TB prevention and care are safeguarded in the context of COVID-19 and other emerging threats

Request WHO to continue to provide global leadership for the TB response, working in close collaboration
with Member States and other stakeholders, including to prepare for a high-level meeting on TB in 2023
that aligns with the high-level meeting of the General Assembly on universal health coverage also to be
held in 2023
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Chapter 3

The COVID-19 pandemic and TB —
Impact and implications

Since the beginning of 2020, the COVID-19 pandemic has
caused enormous health, social and economic impacts,
which are likely to continue in 2021 and beyond. Even after
some of these impacts have been mitigated or contained,
there will be medium- and longer-term consequences,
including for the tuberculosis (TB) epidemic and response.
The pandemic threatens to reverse the progress made
towards global TB targets by the end of 2019 (Chapter 2).

This chapter discusses the predicted impact of the
COVID-19 pandemic on the global annual number of TB
deaths and the global annual number of people develop-
ing TB disease in 2020 and beyond, based on modelling;
and how the proportion of TB-affected households facing
catastrophic costs may be affected. It also summarizes
evidence about impacts on access to and delivery of essen-
tial TB services and the allocation of human, financial
and other resources in 2020, based on data gathered by
the World Health Organization (WHO) from national TB
programmes (NTPs) as part of the 2020 round of global
TB data collection (Chapter 1). The last section summa-
rizes actions taken by the WHO Global TB Programme to
support NTPs and identifies the potential for synergies in
responding to both TB and COVID-19.

The chapter is an expanded version of Section IV of the
UN Secretary-General’s 2020 progress report on TB (1),
which was prepared with WHO support as requested in
the political declaration of the UN high-level meeting on
TB held in September 2018 (2).

3.1 Global annual number of TB deaths in
2020 and beyond

Two modelling analyses have reached similar conclusions

about the potential impact of the COVID-19 pandemic on

global TB deaths (3, 4). They suggest that the annual num-

ber could rise to the levels seen in 2015 or even 2012.

The WHO analysis assessed the additional number of
TB deaths that could occur globally in 2020 for different
combinations of a decrease in case detection (compared
with levels before the pandemic) and the number of months
for which this decrease occurs (Fig. 3.1). If the number of
people with TB detected and treated were to fall by 25-50%
over a period of 3 months — a range considered plausi-
ble based on data from several high TB burden countries
(Fig 3.2, Fig. 3.3) - there could be between 200 000 and
400000 excess TB deaths in 2020, bringing the total to about
1.6-1.8 million. An increase of 200 000 would take the world
back to 2015 levels and an increase of 400 000 to 2012 levels.!

' It is also possible that TB could worsen outcomes in people with
COVID-19.

FIG. 31

Estimated impact of the COVID-19 pandemic
on the global number of TB deaths in 2020, for
different combinations of decreases in case
detection and the duration of these decreases
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FIG. 3.2

Trends in weekly TB case notifications in India
in 2020, before and after lockdown
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Source: https://reports.nikshay.in/Reports/TBNotification, accessed 31 July 2020
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FIG. 3.3

Trends in monthly notifications of TB cases from January-June 2020, 14 high TB burden countries
Data are shown for countries that were able to report provisional national numbers for all six months to WHO in August 2020.
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2 Data for China were extracted from monthly reports of notifiable diseases published by the National Health Commission. Notifications of TB cases drop every year in
January and February, associated with national holidays during the Chinese Spring Festival.
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The Stop TB Partnership study - conducted in collab-
oration with Avenir Health, Imperial College (London,
United Kingdom of Great Britain and Northern Ireland)
and the United States Agency for International Develop-
ment (USAID) - suggested that a 3-month lockdown com-
bined with a protracted (10-month) restoration of services
could cause an additional 1.4 million TB deaths between
2020 and 2025.

3.2 Global annual number of people
developing TB in 2020 and beyond

The COVID-19 pandemic is likely to have a medium-term
impact on the number of people who develop TB each year.
Although physical distancing' policies may help to reduce
TB transmission, this effect could be offset by longer dura-
tions of infectiousness, increased household exposure to
TB infection, worsening treatment outcomes and higher
levels of poverty. In the absence of effective mitigation
strategies, such as social protection and health insurance,?
severe economic contractions and loss of income (particu-
larly among the most vulnerable populations) are likely to
worsen some of the factors that determine TB epidemics,
especially the prevalence of undernutrition.

The Stop TB Partnership study (4) suggested that the
COVID-19 pandemic could cause an additional 6.3 mil-
lion TB cases globally between 2020 and 2025.

3.3 Access to TB treatment and

TB preventive treatment
Extra pressure on health services resulting from the COV-
ID-19 pandemic, combined with impacts on care-seeking
behaviour, could slow or reverse progress towards TB
treatment and prevention targets set at the UN high-level
meeting on TB (2), especially in high TB burden countries.

There is already evidence from several high TB burden
countries of large reductions in the monthly number of
people with TB being detected and officially reported in
2020, especially in India, Indonesia, the Philippines, Sierra
Leone and South Africa (Fig. 3.2, Fig. 3.3).

In India, the weekly and monthly number of TB case
notifications fell by more than 50% between the end
of March and late April, following the imposition of a
national lockdown. Subsequently, there has been some
recovery, but as of the end of June, not to pre-March levels.
Decreases occurred in both the public and private sector.
In Indonesia, monthly notifications fell sharply between
March and May, with some signs of a modest recovery in
May. Compared with the first six months of 2019, monthly
notifications in the first six months of 2020 were approx-
imately 25-30% lower in India, Indonesia and the Phil-
ippines.* In South Africa, monthly notifications fell by
more than 50% between March and June. In other high
TB burden countries, reductions in 2020 have been small-

Referred to as “social distancing” in many countries.
These topics are discussed in more detail in Chapter 8.
* The WHO Regional Office for South-East Asia has published a
fuller analysis of impacts in India, Indonesia and other countries
in the WHO South-East Asia Region (5).

er though still considerable (generally in April and May),
and there has been some recovery (especially in China, the
United Republic of Tanzania and Viet Nam). Continued
and timely tracking of trends in weekly or monthly noti-
fications in these and other countries (at least the 30 high
TB burden countries) is necessary to understand and rap-
idly respond to observed impacts.

Plausible explanations for impacts on monthly case
notifications include the following: people with chron-
ic conditions or mild symptoms have been discouraged
from seeking care to mitigate crowding in health facilities;
reductions in the number of health facilities offering TB
diagnostic and treatment services; TB staff and molecular
diagnostic platforms have been reallocated to the COV-
ID-19 response; the procurement and transportation of
medicines and laboratory consumables have been dis-
rupted; restrictions in movement and loss of wages have
made it harder for people to travel to health facilities; con-
cerns about stigma, given the similarities in some clinical
features of TB (e.g. fever and cough) with those of COV-
ID-19; and delays in recording and reporting of data.

Table 3.1 shows the impacts on approaches to deliv-
ery of TB services and mitigation strategies reported by
184 countries in WHO’s 2020 round of global TB data
collection.*

Common actions to mitigate impacts include reduc-
ing the frequency of outpatient visits for treatment mon-
itoring or collection of drugs (127 countries including
28 high TB burden countries), allowing TB patients to
take a 1-month or more supply of anti-TB drugs home (100
countries including 25 high TB burden countries), allow-
ing TB patients to nominate another household member
to collect anti-TB drugs on their behalf (96 countries
including 20 high TB burden countries), and expanded
use of remote advice and support (108 countries including
21 high TB burden countries).

Negative impacts include the reallocation of human,
financial and other resources from TB to the COVID-19
response. Many countries reported the use of GeneXpert
machines for COVID-19 testing instead of diagnostic
testing for TB (43 countries including 13 high TB burden
countries), reassignment of staff in NTPs to COVID-19
related duties (85 countries including 20 high TB bur-
den countries), and reallocation of budgets (52 countries
including 14 high TB burden countries). Smaller but still
considerable numbers of countries also reported reducing
the number of health facilities providing inpatient and
outpatient care for people with TB.

Although not documented as part of WHO’s 2020
round of global TB data collection, there is evidence that
some countries have suspended contact investigation for
people with TB and some countries have reported impacts
on the provision of TB preventive treatment (5, 6).

* This was implemented from April to July 2020.
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TABLE 3.1

Impacts on TB services and mitigation strategies reported by 184 NTPs to WHO in April-May 2020

IMPACT OR MITIGATION STRATEGY

NUMBER OF COUNTRIES THAT REPORTED
THE IMPACT OR MITIGATION STRATEGY

ALL COUNTRIES 30 HIGH TB BURDEN
(N=184) COUNTRIES

Impacts on health service availability

Fewer health facilities providing outpatient care for people with drug-susceptible TB 32 7
Fewer health facilities providing outpatient care for people with multidrug- or rifampicin-resistant 2 4
(MDR/RR) TB

Fewer hospitals providing inpatient care for people with drug-susceptible TB 35 €
Fewer hospitals providing inpatient care for people with MDR/RR-TB 33 €)
Reduced number of outpatient visits for people with TB 127 28
People with TB asked to self-isolate at home 93 14

Reallocation of TB resources to the COVID-19 response

Reallocation of NTP staff at national or subnational level
Reallocation of funding

Reallocation of GeneXpert machines

85 20
52 14
43 13

Mitigation strategies to facilitate continued access to treatment

Providing TB patients with at least a 1-month supply of anti-TB drugs

Home delivery of anti-TB drugs

Enabling TB patients to nominate a household member to collect their drugs

Expanded remote advice and support using digital technologies

3.4 Funding for the TB response and the
proportion of people with TB facing
catastrophic costs

In June 2020, the World Bank estimated that global gross

domestic product (GDP) will contract by 5.2% in 2020 (7).

In many countries, more severe economic contractions

have already occurred or are forecast.

Negative impacts on employment opportunities threat-
en the livelihoods of many millions of people, and those
most at risk of developing TB are among the most vul-
nerable. Half of people affected by TB already face cata-
strophic costs as a result of the disease (Chapter 2 and
Chapter 8). Without strong mitigation measures (includ-
ing social protection), an even higher proportion of peo-
ple with TB and their households will be at risk of facing
catastrophic costs.

Economic contractions put major pressure on the
financial resources that national governments can make
available, including for the TB response. There is already
evidence from several countries that resources originally
allocated for TB (e.g. staff and diagnostic equipment) have
been diverted to the COVID-19 response (Table 3.1).

The COVID-19 Response Mechanism of the Global
Fund to Fight AIDS, TB and Malaria (the Global Fund)
has allocated US$ 1 billion to help mitigate impacts on TB,
HIV and malaria. Countries have begun using this fund-
ing; for example, to strengthen laboratory networks and
procure additional diagnostics.
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100 25
77 14
96 20
108 21

3.5 WHO guidance and support for the
TB response during the COVID-19
pandemic
Since WHO declared COVID-19 a Public Health Emer-
gency of International Concern (PHEIC) in January
2020, the WHO Global TB Programme has monitored
the impact of COVID-19 on TB, and has provided guid-
ance and support to Member States (Fig. 3.4) (8). This has
been done in close collaboration with WHO’s regional
and country offices, civil society and partners, includ-
ing the Stop TB Partnership and Global Fund. WHO has
also created a compendium of research related to TB and
COVID-19 (9).!
WHO has provided key advice (10-13), including the
following:

> leverage the expertise and experience of NTPs, espe-
cially in rapid testing and contact tracing for the COV-
ID-19 response;

» maximize remote care and support for people with TB
by expanding the use of digital technologies;

» minimize the number of visits to health services that
are required during treatment, including through use
of WHO-recommended, all-oral TB treatment regi-
mens and community-based care;

» limit transmission of TB and COVID-19 in congregate
settings and health care facilities by ensuring basic
infection prevention and control for health staff and
patients, cough etiquette, and patient triage;

! Further details are provided in Box 9.1 of Chapter 9.



FIG. 3.4

Actions taken by the WHO Global TB Programme in the context of the COVID-19 pandemic since

January 2020

January 2020

Timeline

January onwards

WHO Global TB Programme actions to address TB and COVID-19 with partners and civil society

Joint monitoring with WHO regional and country offices and provision of technical support

to ensure continuity of TB services during the COVID-19 pandemic

March

¢ Information note on
TB and COVID-19
published

e World TB Day online
talk show and joint
virtual townhall on TB
and COVID-19, hosted
by WHO with the Stop
TB Partnership

April

e Modelling study of the
impact of the COVID-19
pandemic on global
TB deaths in 2020
published

e Scientific brief about

BCG vaccination and
COVID-19 published

May

e Interim guidance
on community-
based health care,
including outreach
and campaigns in
the context of the
COVID-19 pandemic
published

e Updated information

note on TB and
COVID-19issued

May-June

e (Collection and
analysis of data from
all Member States
aboutthe impact of the
COVID-19 pandemic on
TB services

June

e TB contentfor WHO
operational guidance
on maintaining
essential health
services in the context
of the COVID-19
pandemic developed
and published

e Compendium of TB/
COVID-19 research
produced

Collaboration with key partners including the Global Fund, the Stop TB Partnership,
USAID and the WHO Civil Society Task Force on TB to support countries

» maintain and scale up TB preventive treatment, includ-
ing via synergies with contact tracing efforts related to

COVID-19;

» provide simultaneous testing for TB and COVID-19 for
individuals when indicated, including by leveraging TB
laboratory networks and platforms; and

> ensure proactive planning and budgeting for both con-
ditions (including for the catch-up phase), procurement
of supplies and risk management.

Overall, it is crucial to maintain and strengthen TB
services as an essential component of overall progress
towards universal health coverage and resilient health
systems, and to ensure synergies in the responses to both

TB and COVID-19.
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A patient being assessed
at a TB clinic, Philippines.
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Chapter 4

TB disease burden

Key facts and messages

Tuberculosis (TB) is a major cause of
ill health, one of the top 10 causes of
death worldwide and the leading cause
of death from a single infectious agent
(ranking above HIV/AIDS since 2007).

Globally in 2019, an estimated 10.0
million (range, 8.9-11.0 million) people
fell ill with TB. There were 1.2 million
(range, 1.1-1.3 million) TB deaths among
HIV-negative people and an additional
208 000 deaths (range, 177 000242 000)
among HIV-positive people.?

TB affects people of both sexes and all
age groups, but the highest burden is in
adult men, who accounted for 56% of all
TB cases in 2019; by comparison, adult
women accounted for 32% and children
for 12%. Among all TB cases, 8.2% were
among people living with HIV.

Geographically, in 2019, most TB cases
were in the World Health Organization
(WHO) regions of South-East Asia
(44%), Africa (25%) and the Western
Pacific (18%), with smaller shares in
the Eastern Mediterranean (8.2%), the
Americas (2.9%) and Europe (2.5%).
Eight countries accounted for two
thirds of the global total: India (26%),
Indonesia (8.5%), China (8.4%), the
Philippines (6.0%), Pakistan (5.7%),
Nigeria (4.4%), Bangladesh (3.6%) and
South Africa (3.6%).

Global targets and milestones for
reductions in TB incidence and TB
deaths have been set as part of the
Sustainable Development Goals
(SDGs) and WHO's End TB Strategy.
SDG 3includes a target to end the
global TB epidemic by 2030. The
End TB Strategy includes targets of
a 90% reduction in TB deaths and an
80% reduction in the TB incidence
rate (new and relapse cases per

100 000 population per year) between
2015 and 2030; the 2020 milestones
are reductions of 35% and 20%,
respectively.

Currently, the world as a whole, most
WHO regions and many high TB
burden countries are not on track to
reach the 2020 milestones of the End
TB Strategy.

Globally, the reduction in the TB
incidence rate between 2015 and
2019 was 9% (from 142 to 130 new
and relapse cases per 100 000
population), less than halfway to the
2020 milestone. More positively, the
WHO European Region has almost
reached the milestone, with a reduction
of 19% between 2015 and 2019, and
the African Region has made good
progress, with a reduction of 16%.

A total of 78 countries are on track

to reach the 2020 milestone of a 20%
reduction in TB incidence. Among the
30 high TB burden countries, seven
have already reached the milestone
(Cambodia, Ethiopia, Kenya, Namibia,
the Russian Federation, South Africa
and the United Republic of Tanzania)
and three others are on track to do so
(Lesotho, Myanmar and Zimbabwe).

The global reduction in the number

of TB deaths between 2015 and 2019
was 14%. The WHO European Region
is on track to reach the 2020 milestone,
with a 31% reduction from 2015 to
2019, and the African Region has made
good progress, achieving a reduction
of 19%.

A total of 46 countries are on track
to reach the 2020 milestone of a 35%
reduction in TB deaths. Among the
30 high TB burden countries, seven
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have already reached the milestone
(Bangladesh, Kenya, Mozambique,
Myanmar, the Russian Federation,
Sierra Leone and the United Republic
of Tanzania) and one other is on track
to do so (Viet Nam).

Faster reductions in TB incidence

and deaths require improvements in
access to diagnosis and care within
the context of progress towards
universal health coverage, action on
broader determinants of TB incidence
(e.g. levels of undernutrition, poverty,
smoking and diabetes) and a new
treatment or vaccine to substantially
lower the risk of developing TB in
people who have a latent TB infection.

Globally, the burden of multidrug- or
rifampicin-resistant TB (MDR/RR-TB)
as a share of the number of TB cases
remains stable. In 2019, an estimated
3.3% of new TB cases and 18% of
previously treated cases had MDR/RR-
TB. In absolute numbers, there were
an estimated 465 000 (range, 400 000—
535 000) incident cases of rifampicin-
resistant TB; 78% had multidrug-
resistant TB. India (27%), China (14%)
and the Russian Federation (8%) had
the largest share of the global burden.

In recent years, sources of data

to inform estimates of TB disease

burden have improved considerably,

particularly from national TB

prevalence surveys. National TB

notification and vital registration

systems require improvements to track

TB incidence and mortality reliably.

2 When an HIV-positive person dies from TB
disease, the underlying cause is classified as HIV

in the International Classification of Diseases
system (10th edition).



Global targets and milestones for reductions in the bur-
den of tuberculosis (TB) disease have been set as part
of the Sustainable Development Goals (SDGs) and the
World Health Organization’s (WHO’s) End TB Strategy
(Chapter 2) (I). SDG 3 includes a target to end the glob-
al TB epidemic by 2030, with the TB incidence rate (new
and relapse cases per 100 000 population per year) defined
as the indicator for measurement of progress. The 2030
targets set in the End TB Strategy are a 90% reduction
in TB deaths and an 80% reduction in the TB incidence
rate, compared with 2015 levels. The End TB Strategy also
includes targets for 2035 and milestones for 2020 and 2025
(Table 4.1).

TABLE 4.1

Targets for percentage reductions in TB
disease burden set in WHO’s End TB Strategy

MILESTONES TARGETS

INDICATORS 2020 2025 2030 2035

Percentage reduction in the absolute
number of TB deaths per year 35% 75% 90% 95%
(compared with 2015 baseline)

Percentage reduction in the TB
incidence rate (new and relapse cases
per 100 000 population per year)
(compared with 2015 baseline)

20% 50% 80% 90%

Both progress towards universal health coverage
(UHC) and multisectoral actions to address broader social
and economic determinants of TB' are required to achieve
the End TB Strategy milestones. The annual decline in the
global TB incidence rate needs to accelerate to 4-5% per
year by 2020 and then to 10% per year by 2025. The latter
is equivalent to the fastest national declines documented
to date (e.g. in countries in western Europe during the
1950s and 1960s), which occurred in the context of pro-
gress towards UHC, combined with broader social and
economic development. The milestones also depend on
reducing the global proportion of people with TB who die
from the disease (the case fatality ratio, or CFR) to 10% by
2020 and then to 6.5% by 2025. The latter is comparable
to the current level in many high-income countries but
is only attainable if all those with TB disease can access
high-quality treatment.

To reach the 2030 and 2035 targets, the rate at which
TB incidence falls globally needs to accelerate to an aver-
age of 17% per year between 2025 and 2035. This is only
possible if there are technological breakthroughs that can
substantially reduce the risk of developing TB disease
among the approximately 1.7 billion people (2) (about one
quarter of the world’s population) already infected with
Mycobacterium tuberculosis. Examples include an effec-
tive post-exposure vaccine or a short, efficacious and safe
treatment for TB infection.?

! These are discussed in more detail in Chapter 8.
2 The status of the development pipelines for new TB diagnostics,
drugs and vaccines in August 2020 is described in Chapter 9.
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The first two sections of this chapter present and dis-
cuss estimates of TB incidence (Section 4.1) and TB mor-
tality (Section 4.2) at global, regional and country levels
for the period 2000-2019, including disaggregation by age
and sex. Specific attention is given to the status of progress
towards the 2020 milestones of the End TB Strategy; that
is, a 35% reduction in the absolute number of TB deaths
and a 20% reduction in the TB incidence rate between
2015 and 2020 (Table 4.1).

The burden of drug-resistant TB is of major inter-
est and concern at global, regional and country levels.
Section 4.3 provides an overview of the data available to
estimate this burden, along with estimates of the number
of cases and deaths that occurred in 2019, and an analysis
of recent trends in selected countries.

In many high TB burden countries, a national TB prev-
alence survey currently offers the best method for directly
measuring the number of TB cases (and their distribu-
tion by age and sex); a repeat survey can be used to assess
trends. Section 4.4 describes the latest status of progress
in implementing such surveys and provides a synthesis of
the main results.

The ultimate goal is that all countries can reliably track
their TB epidemics (in terms of TB incidence and mortal-
ity), using data from national notification and vital regis-
tration (VR) systems that meet standards for quality and
coverage. Since 2006, concerted efforts have been made to
improve the available data and methods used for estima-
tions, under the umbrella of the WHO Global Task Force
on TB Impact Measurement (the Task Force) (Box 4.1). A
synopsis of findings and recommendations from system-
atic assessments of the performance of TB surveillance
conducted between January 2016 and August 2020 is pro-
vided in Section 4.5.

WHO updates its estimates of the burden of TB disease
annually,’ using the latest available data and analytical
methods and in accordance with published guidelines.*
A summary of the main updates to available data and
methods since the 2019 global TB report (3) is provided in
Box 4.2. Full details of methods are provided in an online
technical appendix.’

3 The updates can affect the entire time series back to 2000. There-
fore, estimates presented in this chapter for 2000-2019 supersede
those of previous reports, and direct comparisons (e.g. between
the estimates for 2015 in this report and estimates for 2015 in
previous reports) are not appropriate.

Guidelines for Accurate and Transparent Health Estimates
Reporting (GATHER). There is a checklist of 18 best practic-
es that set standards for how health estimates are developed
(http://gather-statement.org/).

> The online technical appendix is available at http://www.who.

int/tb/data.


http://gather-statement.org/
http://www.who.int/tb/data
http://www.who.int/tb/data

BOX 4.1

The WHO Global Task Force on TB Impact Measurement

Establishment and progress made, 2006-2015

The WHO Global Task Force on TB Impact Measurement
(the Task Force) was established in 2006; the Task
Force is convened by the TB Monitoring, Evaluation
and Strategic Information unit of WHO's Global TB
Programme. The original aim of the Task Force was
to ensure a rigorous, robust and consensus-based
assessment of whether the 2015 targets for reductions
in TB incidence, prevalence and mortality, set in the
context of the Millennium Development Goals (MDGs),
were achieved at global, regional and country levels.
The Task Force pursued three strategic areas of work:

» strengthening routine surveillance of TB cases
(via national notification systems) and TB
deaths (via national VR systems) in all countries;

» undertaking national TB prevalence surveys in
22 global focus countries; and

» periodically reviewing methods used to
produce TB disease burden estimates.

The ultimate goal is that all countries can reliably
track their TB epidemics (in terms of incidence and
mortality) using data from national notification and VR
systems that meet standards for quality and coverage.

Work on strengthened surveillance included the
development of a TB surveillance checklist of standards
and benchmarks (4); guidance on case-based digital
recording and reporting (5); and inventory studies to
measure underreporting of detected cases (6), with
associated support for their implementation. The use
of data from VR systems and mortality surveys to
produce estimates of the number of TB deaths was also
considerably expanded. There was substantial success
in the implementation of national TB prevalence
surveys (Section 4.4), and a Task Force subgroup
undertook two major reviews of methods used to
produce TB disease burden estimates, the second of
which provided the basis for WHO's final assessment of
whether 2015 targets were met (7).

Updated strategic areas of work, 2016-2020

In the context of a new era of SDGs and WHO'’s End
TB Strategy, the Task Force updated its mission and
strategic areas of work in April 2016, for the period
2016-2020 (8).

The updated mission is as follows:

» To ensure that assessments of progress
towards the End TB Strategy and SDG targets
and milestones at global, regional and country
levels are as rigorous, robust and consensus-
based as possible.

» To guide, promote and support the analysis
and use of TB data for policy, planning and
programmatic action.

The five strategic areas of work are as follows:

1. Strengthening of national notification systems
for direct measurement of TB incidence,

including drug-resistant TB and HIV-associated
TB specifically.
2. Strengthening of national VR systems for direct
measurement of TB mortality.
3. Priority studies to measure TB disease burden
periodically, including surveys on:
a. national TB prevalence;
b. drug resistance;
c. mortality; and
d. costs faced by TB patients and their households.
4. Periodic review of methods used by WHO to
estimate the burden of TB disease.
5. Analysis and use of TB surveillance and survey
data at country level.

The SDG and End TB Strategy targets and milestones
referred to in the mission are the targets (2030,

2035) and milestones (2020, 2025) set for the three
high-level indicators; that is, the TB incidence rate,
the number of TB deaths and the percentage of TB
patients and their households that face catastrophic
costs as a result of TB disease (Chapter 2).

Strategic areas of work 1-3 focus on direct
measurement of TB disease burden (epidemiological
and, in the case of cost surveys, economic). The
underlying principle for the Task Force’s work since
2006 has been that estimates of the level of and
trends in disease burden should be based on direct
measurements from routine surveillance and surveys
as much as possible (as opposed to indirect estimates
based on modelling and expert opinion). However,
strategic area of work 4 remains necessary, because
indirect estimates will be required until all countries
have the surveillance systems or the periodic studies
required to provide direct measurements. Strategic
area of work 5 recognizes the importance of analysing
and using TB data at country level (as well as
generating data, as in strategic areas of work 1-3).

The top priorities for the Task Force are strengthening
of national notification and VR systems as the basis for
direct measurement of TB incidence and TB mortality.
The global status of progress in using the WHO TB
surveillance checklist to assess the performance of
notification and VR systems is shown in Fig. 4.1a;
progress in implementing case-based digital
surveillance is discussed in Chapter 5; the global
status of progress in implementing inventory studies
is shown in Fig. 4.1b; the number of countries for
which VR data are used to estimate the number of TB
deaths is shown in Fig. 4.13; and Section 4.5 provides
a synthesis of findings and recommendations from
assessments using the TB surveillance checklist that
were conducted between January 2016 and August
2020.

Further details about the work of the Task Force are
available online (9), and an up-to-date summary is
provided in the latest brochure about its work (70).
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BOX 4.2

Updates to estimates of TB disease burden in this report

and anticipated updates

Updates in this report

Estimates of TB incidence and mortality in this report
cover the period 2000-2019. Estimates of incidence
and mortality disaggregated by age and sex, and for
drug-resistant TB, are for 2019.

The main country-specific updates are for estimates
of TB incidence in the period 2000-2019 in five
countries, following the finalization of results from
five national TB prevalence surveys.

1. Estimated TB incidence derived from national TB
prevalence surveys

Between November 2019 and July 2020, final results
from national TB prevalence surveys in Eswatini,
Lesotho, Mozambique, Nepal and South Africa
became available. These were used to update
estimates of TB incidence, using methods described
in the online technical appendix. Compared with
previously published incidence estimates, the updated
estimates are lower in Mozambique, similar in Lesotho,
somewhat higher in Eswatini and South Africa (though
with considerable overlap in uncertainty intervals for
pre- and post-survey estimates), and higher in Nepal.

For Mozambique, the uncertainty interval for updated
estimates of TB incidence is relatively wide. The
main reason is the lower-than-anticipated measured
level of TB prevalence (compared with that used for
calculations of the survey sample size). A second
reason is that the survey used a diagnostic algorithm
in which Xpert MTB/RIF testing only was performed
for all screen-positive individuals, with culture
testing used only for those with an Xpert-positive
test result. Statistical adjustments to account for

the lower sensitivity of Xpert MTB/RIF compared
with culture were needed to estimate TB prevalence,
which introduced further uncertainty.

2. Drug-resistant TB

As in last year’s WHO global TB report (3), the annual
incidence of multidrug- or rifampicin-resistant TB

TABLE B4.2.1.

(MDR/RR-TB) was estimated using the following
equation:

I =1I[(1- Np. (1 - 1) +1p) + fp]

where I is overall TB incidence, I is the incidence

of RR-TB, fis the cumulative risk for incident cases
to receive a non-relapse retreatment (following
failure or return after default), r is the proportion of
incident TB cases that are relapses, p is the relative
risk of MDR/RR-TB in relapse compared with new
cases (first episodes) of TB, and p_and p_denote the
proportions of new and previously treated cases that
have MDR/RR-TB.

Although the same equation was used, the parameter
values for this year’s report are slightly different

from those used for last year’s report (Table B4.2.1),
reflecting new data on levels of drug resistance, the
relative risk of MDR/RR-TB in relapse compared with
new TB cases, the proportion of new episodes of

TB that were relapse cases and the overall decline

in global TB incidence (Section 4.1.4). These slightly
updated values resulted in a slightly lower global
estimate of the incidence of MDR/RR-TB.

Between August 2019 and August 2020, new data
on levels of drug resistance were reported for many
countries:

» Data from a first-ever national anti-TB drug-
resistance survey became available for two
countries: Mali and Timor-Leste.

» Data from a repeat national anti-TB drug-
resistance survey became available for two
countries: Bangladesh and Malawi.

» Four countries transitioned from reporting survey
data to reporting quality-approved surveillance
data: Eritrea, Lao People’s Democratic Republic,
Lesotho and Syrian Arab Republic.

» New surveillance data were available for an
additional 71 countries.

Parameter values used to estimate the global incidence of MDR/RR-TB in the 2019

and 2020 WHO global TB reports

Parameter

Percentage of new TB cases with MDR/RR-TB

Percentage of previously treated TB cases with MDR/RR-TB
Percentage of incident TB cases that were relapses

Percentage of TB cases that fail treatment or return after default
Risk ratio for MDR/RR-TB (relapse compared with new cases)
TB incidence (millions)

MDR/RR-TB incidence (thousands)
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2019 REFORT 2000 REPORT  CHANGE (%)
3.36% 3.32% 1.2%
17.8% 17.7% -0.6%

7.1% 6.8% -4.3%
4.1% 4.3% 5.0%
46 4.2 -8.7%
10.0 9.96 -0.56%
484 465 -3.9%



Among countries estimated to have more than

1000 incident cases of MDR/RR-TB in 2019, changes
compared with estimates for 2018 were mostly small.
The updated estimate for 2019 was >10% lower than
the estimate for 2018 in 10 countries (Bangladesh,
Cote d'lvoire, Kazakhstan, Myanmar, Mozambique,
Thailand, Ukraine, Uzbekistan, Zambia and
Zimbabwe) and >10% higher in six countries (Ghana,
Mongolia, Nepal, Philippines, Tajikistan and South
Africa). Reasons for these differences included the
availability of revised survey data (Bangladesh, Céte
d’Ivoire, Thailand), an updated value for the relative
risk of MDR/RR-TB in relapse compared with new
cases (Cote d’lvoire), new surveillance data (Ghana,
Kazakhstan, Mongolia, Myanmar, Philippines,
Tajikistan, Thailand, Ukraine, Uzbekistan, Zambia,
Zimbabwe) and revised estimates of TB incidence
(Mozambique, Nepal, South Africa).

Global estimates of the incidence of isoniazid-
resistant TB are included for the first time in this
report, using methods similar to those applied for
rifampicin-resistant TB (RR-TB). The incidence of

TB is presented for four possible combinations of
isoniazid and rifampicin resistance and susceptibility
(Table 4.10). Estimates have been included following
a WHO recommendation (issued in 2018) that a
modified treatment regimen should be used for
people with isoniazid-resistant but rifampicin-
susceptible TB. The detection of isoniazid-resistant
TB is important to ensure that people receive

the most appropriate treatment and to avoid the
generation of further resistance.

3. Newly reported data and updated estimates from
other agencies

New data on TB mortality were reported to WHO

between mid-2019 and mid-2020. Several countries

reported historical data that were previously missing,

or made corrections to previously reported data.

In total, 105 additional country—year data points

from the WHO mortality database were retained for

analysis compared with last year’s report.

Updated estimates of HIV prevalence and mortality
were obtained from the Joint United Nations
Programme on HIV/AIDS (UNAIDS) in July 2020 (1717).

In most instances, resulting changes to TB burden
estimates were well within the uncertainty intervals
of previously published estimates, and trends were
generally consistent.

For 23 countries (shown in Fig. 4.13), estimates of TB
mortality among HIV-negative people were based on
estimates published by the Institute of Health Metrics
and Evaluation (IHME) (72). These estimates use data
from national and sample VR systems, and from
verbal autopsy surveys. Estimates of TB mortality in
South Africa were adjusted by IHME for miscoding

of deaths caused by HIV and TB. IHME estimates
used in this report were slightly adjusted from those
published by IHME, to fit WHO estimates of the total

number of deaths (i.e. the total mortality envelope).
The ratio of the median country-year envelope
(WHO:IHME) was 1.03 (interquartile range: 0.94-1.11)
among 391 data points.

4. Findings from national TB epidemiological reviews

Small adjustments to incidence trajectories were
made in a few countries, based on findings from
recent national TB epidemiological reviews (e.g.
Peru) and extensive discussions with national TB
programmes (NTPs) (e.g. Malawi).

5. Estimates of the burden of TB in children

Estimates of the burden of TB in children in 2019 were
produced for this report using the same methods as
those of last year. Updates were needed because of
the use of new notification and mortality data.

Estimation of the burden of TB disease in children
remains particularly challenging, owing to the
inconsistent quality of notification data for
children, particularly in high TB burden countries.
Cases among children are often notified based on
inconsistent diagnostic criteria (and investigations)
for childhood TB disease, leading to instances of
overreporting; other cases may be diagnosed in
paediatric hospitals and not reported to public
health authorities, leading to underreporting; and
other cases may not be diagnosed. The scarcity
of nationwide population-based survey data
results in large uncertainty when TB incidence

is disaggregated by age group (reflected in wide
uncertainty bounds). This considerably limits their
usefulness for activities related to programme
planning and evaluation.

Greater priority should be given to the quality of
TB notification data for children, as well as the
consistency of case definitions and coverage of
reporting. Inventory studies specific to childhood
TB would help to improve the quality of TB

disease burden estimates for children and should
be prioritized. Audits of medical records from
random samples of childhood cases would provide
valuable information on the quality of diagnoses
and completeness of prescribed investigations, and
should be conducted systematically in countries with
a high burden of TB.

6. Incidence of bacteriologically confirmable
pulmonary TB
Country-specific estimates of the number of
incident cases of pulmonary TB that could be
bacteriologically confirmed have been produced.
This has been done following growing interest in
the use of such estimates in setting targets for the
numbers of people with MDR/RR-TB that could be
detected using available diagnostic tests, as well as
concern about the increasing proportion of notified
TB cases that are clinically diagnosed as opposed to
bacteriologically confirmed (this topic is discussed in
more detail in Chapter 5).
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Estimates were produced as the product of a)
estimated TB incidence b) the observed country-
specific proportion of notified cases diagnosed
with pulmonary TB and c) the expected proportion
of pulmonary cases that could be bacteriologically
confirmed if the best tests were used. The online
technical appendix provides further details.
Estimates are available on the report’s data
webpage (http:/www.who.int/tb/data).

Updates anticipated in the near future

Updates to estimates of disease burden are
expected in 2021 for India, following the
completion of the country’s first-ever national TB
prevalence survey. As of August 2020, the survey
was on hold due to the COVID-19 pandemic.

The COVID-19 pandemic is likely to affect
estimates of incidence and mortality for 2020 in
several countries. Chapter 3 discusses the impact
and implications of the pandemic, including on
incidence, mortality, case finding and notifications,
and broader socioeconomic determinants of

TB (e.g. poverty, undernutrition and income per
capita). Chapter 8 discusses the impact on TB
determinants in more depth.

41 TBincidence

411 Methods to estimate TB incidence

TB incidence has never been directly measured at national
level because it requires a long-term study that enrols and
follows up with hundreds of thousands of people, which
would involve prohibitively high costs and challenging
logistics. However, notifications of TB cases provide a
good proxy indication of TB incidence in countries that
have high-performance surveillance systems (e.g. with lit-
tle underreporting of diagnosed cases), and in which the
quality of and access to health care means that few cases
are not diagnosed.

The ultimate goal is to measure TB incidence directly
and to monitor trends from TB notifications in all coun-
tries. This requires a combination of strong surveillance,
good quantification of underreporting (i.e. the number
of cases missed by surveillance systems)' and UHC. A
TB surveillance checklist developed by the Task Force
(Box 4.1) defines the standards that need to be met for
notification data to provide a direct measure of TB inci-
dence and for national VR data to provide a direct meas-
ure of TB mortality (4). Between January 2013 and August
2020, 82 countries, including 29 of the 30 high TB burden
countries, used this checklist to assess the performance

Inventory studies can be used to measure the number of cases
that are diagnosed but not reported. For a guide to inventory
studies, see WHO (2019) (6).

One of the standards is that levels of underreporting of detected
TB cases should be minimal.
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of their national TB notification and VR systems, and to
identify weaknesses that needed to be addressed (Fig. 4.1
and Table 4.2). Common recommendations have includ-
ed making or improving the transition from aggregated
paper-based recording and reporting of TB cases to digi-
tal case-based surveillance, measuring the level of under-
reporting and taking corrective actions based on findings,
and establishing or strengthening VR systems (further
details are provided in Section 4.5).

Methods currently used by WHO to estimate TB inci-
dence can be grouped into four major categories (Fig. 4.2),
as follows:

» Results from TB prevalence surveys. Incidence is esti-
mated using prevalence survey results and estimates of
the duration of disease, with the latter derived from a
model that accounts for the impact of HIV coinfection
and antiretroviral therapy (ART) on the distribution of
disease duration.’ This method is used for 29 countries,
of which 28 have national survey data and 1 - India -
has a survey in one state. These 29 countries account-
ed for 66% of the estimated global number of incident
cases in 2019.

> Notifications adjusted by a standard factor to account
for underreporting, overdiagnosis and underdiag-
nosis. This method is used for a total of 139 countries:
all high-income countries, except Germany, the Neth-
erlands and the United Kingdom of Great Britain and
Northern Ireland (United Kingdom); and selected mid-
dle-income countries with low levels of underreport-
ing, including Brazil and the Russian Federation. These
140 countries accounted for 6% of the estimated global
number of incident cases in 2019.

> Results from national inventory studies that meas-
ured the level of underreporting of detected TB cases.
This method is used for eight countries: China, Egypt,
Germany, Indonesia, Iraq, the Netherlands, the United
Kingdom and Yemen. These countries accounted for
17% of the estimated global number of incident cases
in 2019.*

* Estimation of incidence from prevalence is not straightforward;
for example, it requires assumptions about the duration of dis-
ease for different case categories. Prevalence surveys focus on
bacteriologically confirmed TB in adults; hence, adjustments are
needed to include children and extrapulmonary TB.

The studies in Egypt, Germany Indonesia, Iraq, the Netherlands,
the United Kingdom and Yemen included use of capture-recap-
ture modelling to estimate incidence. This approach is possible
if six assumptions are met: all cases are observable; the propor-
tion of mismatches and matching failures in record-linkage is
low, which typically requires a large sampling fraction; there
is a closed population during the study period (typically 3-6
months); if S represents the number of case lists or data sources
available, then at least three data sources are available (S>3) and
their dependencies are accounted for in the model design, while
the full S-way interaction between sources is assumed null; there
is homogeneity of within-source observation probabilities across
subpopulation groups, such as those defined by socioeconomic
and demographic characteristics; and the case definitions across
data sources are consistent. Few high TB burden countries are
expected to be able to implement inventory studies that will meet
these six assumptions to a sufficient degree.


http://www.who.int/tb/data

FIG. 41
Strengthening national TB surveillance (status in August 2020)

(a) Assessment of the performance of TB surveillance using the WHO checklist of standards and
benchmarks since January 20132
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2 In addition to the five countries planning a first assessment, six countries (Azerbaijan, Egypt, Georgia, Republic of Moldova, Saudi Arabia and Sri Lanka) are planning a
repeat assessment in 2020-2021.

(b) National inventory studies of the underreporting of detected TB cases implemented 2000-2019 or planned?
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@ The inventory study in Nigeria was a subnational study based in Lagos.
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TABLE 4.2
Sources of data available to inform estimates of TB disease burden in the 30 high TB burden
countries, 2000-2019

Blue indicates that a source is available, orange indicates it will be available in the near future, and red indicates that
a source is not available.

NOTIFICATION STANDARDS AND NATIONAL NATIONALTB NATIONAL DRUG NATIONAL VR DATA

COUNTRY DATA BENCHMARK INVENTORY PREVALENCE RESISTANCE OR MORTALITY
ASSESSMENT® STUDY® SURVEY* SURVEY OR SURVEY®
SURVEILLANCE!
Angola
Bangladesh
Brazil
Cambodia

Central African Rep.
China

Congo

DPR Korea

DR Congo

Ethiopia

India

Indonesia

Kenya

Lesotho

Liberia
Mozambique
Myanmar

Namibia

Nigeria

Pakistan

Papua New Guinea
Philippines
Russian Federation
Sierra Leone
South Africa
Thailand

UR Tanzania

Viet Nam

Zambia

Zimbabwe

NA, not applicable; VR, vital registration

2 The WHO TB surveillance checklist of standards and benchmarks is designed to assess the quality and coverage of notification data (based on 9 core standards), VR
data (1 standard) and drug-resistant TB, HIV coinfection and childhood TB (3 supplementary standards). A partial assessment has been done in China. If more than two
assessments have been done (Indonesia, Nigeria, Pakistan, Philippines, Zambia and Zimbabwe), the years of the last two only are shown.

Studies are currently underway in South Africa and United Republic of Tanzania and are expected to be completed in 2021. A study in the Philippines is scheduled for
2021. Prioritization of TB inventory studies is recommended in countries where a large share of TB care is provided to TB patients outside the existing NTP network.

o

A survey is currently underway in India and is expected to be completed in 2021. Brazil and Russian Federation do not meet the following criteria recommended by
the WHO Global Task Force on TB Impact Measurement for implementing a national prevalence survey: TB incidence =150 per 100 000 population per year, no vital
registration system and Under-5 mortality rate (probability of dying by age of 5 per 1000 live births) is >10.

a

The first year of data from continuous surveillance based on routine diagnostic testing is indicated by “~" for Ethiopia, Myanmar, Namibia, Russian Federation, Viet Nam,
Zambia and Zimbabwe. The surveys in Brazil, Central African Republic, Democratic People's Republic of Korea and Papua New Guinea were subnational. If more than
two national surveys have been done (Cambodia, Myanmar, Thailand, Philippines, Zambia), the years of the last two only are shown. A survey is currently underway in
Myanmar and Zambia, and a survey is planned in Mozambique for 2021.

Years of data availability for India, Indonesia, Pakistan and South Africa were provided to WHO by The Institute for Health Metrics and Evaluation (IHME).

°
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FIG. 4.2
Main methods used to estimate TB incidence

=

» Case notification data combined with expert opinion
about case-detection gaps. Expert opinion, elicited
through regional workshops or country missions, is
used to estimate levels of underreporting, overdiagno-
sis and underdiagnosis. Trends are estimated through
mortality data, surveys of the annual risk of infection
or exponential interpolation using estimates of case-de-
tection gaps for 3 years. In this report, this method is
used for 39 countries, which accounted for 11% of the
estimated global number of incident cases in 2019.

Of the four methods, the last one is the least preferred
and it is relied on only if none of the other three methods
can be used. As explained in Box 4.1, the underlying prin-
ciple for the Task Force, since its establishment in 2006,
has been that, as far as possible, estimates of the level of
and trends in TB disease burden should be based on direct
measurements from routine surveillance and surveys, as
opposed to indirect estimates that rely on modelling and
expert opinion. Sources of data available to estimate the
burden of TB disease in the 30 high TB burden countries
are summarized in Table 4.2.

Estimates of TB incidence in children (aged <15 years)
are based on dynamic modelling (13). Results for the
0-14 year age group (0-4 and 5-14 years) in each country
are further disaggregated using outputs from an estab-
lished deterministic model (13), followed by disaggrega-
tion by sex using results from a meta-analysis of the male
to female notification ratio (M:F).

Methods
I cCase notifications, expert opinion
Il Case notifications, standard adjustment
[ Inventory study

Il Prevalence survey

[ ] Nodata

[ Notapplicable

Estimates of TB incidence in adults are derived using
a two-step method. First, incidence in children is sub-
tracted from incidence in all ages, then the estimates for
adults are disaggregated into six age groups (15-24, 25-34,
35-44, 45-54, 55-64 and 265 years) using data from
national TB prevalence surveys implemented in 2007-2019
(Section 4.4). Country-specific distributions are used for
countries that have implemented a survey; for other coun-
tries, the age distribution is predicted using prevalence
survey data. Disaggregation by sex is based on actual M:F
ratios for countries that have implemented surveys; for oth-
er countries, this disaggregation is based on regional M:F
ratios from a systematic review and meta-analysis (8).

4.1.2 Estimates of TB incidence in 2019

Globally in 2019, an estimated 10.0 million (range,
8.9-11.0 million) people fell ill with TB,' equivalent to 130
cases (range, 116-143) per 100 000 population. Estimates
of absolute numbers are shown in Table 4.3 and estimates
of rates per capita are shown in Table 4.4.

Most of the estimated number of cases in 2019 occurred
in the WHO regions of South-East Asia (44%), Africa
(25%) and the Western Pacific (18%); smaller proportions
of cases occurred in the WHO regions of the Eastern Med-
iterranean (8.2%), the Americas (2.9%) and Europe (2.5%).>

! Here and elsewhere in the report, “range” refers to the 95%
uncertainty interval. If 95% confidence intervals are reported,
this is explicitly stated.

Numbers do not sum to exactly 100, owing to rounding.
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TABLE 4.3

Estimated epidemiological burden of TB in 2019 for 30 high TB burden countries, WHO regions
and globally

Number in thousands.?

s || b | ERapn | e
COUNTRY POPULATION
BEST UNCERTAINTY BEST UNCERTAINTY BEST UNCERTAINTY BEST UNCERTAINTY
ESTIMATE INTERVAL ESTIMATE INTERVAL ESTIMATE INTERVAL ESTIMATE INTERVAL
Angola 31800 112 72-160 8.5 5.5-12 17 10-26 2.6 1.7-3.7
Bangladesh 163 000 361 262-474 0.70 0.35-1.2 38 24-56 0.15 0.074-0.26
Brazil 211 000 96 82-111 1 9.2-12 4.9 4.7-5.1 1.8 1.4-2.4
Cambodia 16 500 47 31-68 1.3 0.81-1.8 2.9 1.8-4.2 0.41 0.26-0.59
Central African Rep. 4750 26 17-37 6.5 4.2-9.3 4.6 2.7-7.0 2.9 1.8-4.2
China 1430000 833 717-957 14 12-16 31 28-34 2.2 1.7-2.9
Congo 5380 20 13-29 5.8 2.9-9.7 2.8 1.6-4.3 2.2 1.1-3.6
DPR Korea® 25700 132 115-150 - - - - - -
DR Congo 86 800 278 180-397 30 19-42 43 26-65 9.6 6.2-14
Ethiopia 112 000 157 110-211 10 7.1-14 21 14-31 2.8 1.9-3.8
India¢ 1370 000 2640 1800-3630 71 49-98 436 404-469 o15 6.0-14
Indonesia 271000 845 770-923 19 8.0-35 92 86-98 4.7 1.9-8.8
Kenya 52 600 140 86-208 37 22-54 20 11-30 13 7.8-19
Lesotho 2130 14 8.6-20 8.6 5.3-13 1.2 0.69-1.9 3.6 2.2-5.3
Liberia 4940 15 9.8-22 2.2 1.4-3.1 2.8 1.6-4.2 0.86 0.55-1.2
Mozambique 30400 110 68-162 37 23-55 5.8 3.1-9.3 5.6 3.3-8.6
Myanmar 54 000 174 114-245 14 8.9-19 19 12-29 3.1 21-4.4
Namibia 2490 12 8.7-16 3.9 2.8-5.2 1.4 0.90-2.0 1.3 0.86-1.7
Nigeria 201000 440 287-625 46 30-66 127 74-195 27 17-40
Pakistan 217 000 570 404-764 5.1 3.4-7.2 42 34-51 1.9 1.3-2.8
Papua New Guinea 8780 38 31-46 1.5 0.72-2.4 4.1 2.7-5.8 0.31 0.15-0.54
Philippines 108 000 599 336-936 1" 4.7-21 27 23-31 0.81 <0.01-4.4
Russian Federation 146 000 73 47-104 17 11-24 8.4 7.9-8.9 1.3 0.56-2.3
Sierra Leone 7810 23 15-33 3.0 1.9-4.4 2.4 1.4-3.7 0.68 0.43-0.99
South Africa 58 600 360 250-489 209 145-285 22 21-23 36 14-68
Thailand 69 600 105 79-133 10 7.9-13 9.6 7.1-12 1.9 1.4-2.6
UR Tanzania 58 000 137 65-237 33 15-56 20 9.3-35 12 5.7-20
Viet Nam 96 500 170 108-246 5.5 3.56-8.0 9.4 5.9-14 2.0 1.2-2.8
Zambia 17 900 59 39-85 28 18-39 5.9 3.5-9.0 9.5 6.1-14
Zimbabwe 14 600 22-38 17 13-23 1.1-2.4 3.3-6.2
e et e e ' e s 5 s [ e
Africa 1090 000 2470 2190-2750 595 515-680 378 313-448 169 139-203
The Americas 1010 000 290 269-311 29 27-32 17 17-18 5.9 5.2-6.6
Eastern Mediterranean 717 000 819 646-1010 7.9 5.9-10 76 65-87 2.7 2.0-3.6
Europe 930000 246 215-281 30 23-38 20 20-21 4.2 3.1-5.5
South-East Asia 2000 000 4340 3460-5320 117 90-147 632 593-671 20 15-26
Western Pacific 1930000 1800 1480-2150 36 28-46 84 78-91 5.2-7.5

Population estimates were obtained from the United Nations 2019 Revision of World Population Prospects as prepared by the Population Division of the Department of
Economic and Social Affairs of the United Nations Secretariat. (https://population.un.org/wpp/, accessed 22 June 2020)

2 Numbers shown to two significant figures if under 100 and to three significant figures otherwise.

o

Deaths among HIV-positive TB cases are classified as HIV deaths according to ICD-10.

WHO estimates of TB incidence among people living with HIV and of TB mortality are not shown for DPR Korea because they had not been approved by national
authorities at the time of report publication.

Estimates of TB incidence and mortality for India are interim, pending results from the national TB prevalence survey (2020/2021).

32 GLOBAL TUBERCULOSIS REPORT 2020 »


https://population.un.org/wpp/

TABLE 4.4

Estimated epidemiological burden of TB in 2019 for 30 high TB burden countries, WHO regions

and globally
Rates per 100 000 population.?

TOTAL TB INCIDENCE

COUNTRY

BEST

ESTIMATE

Angola 351
Bangladesh 221
Brazil 46
Cambodia 287
Central African Rep. 540
China 58
Congo &3
DPR Korea® 513
DR Congo 320
Ethiopia 140
India 193
Indonesia 312
Kenya 267
Lesotho 654
Liberia 308
Mozambique 361
Myanmar 322
Namibia 486
Nigeria 219
Pakistan 263
Papua New Guinea 432
Philippines 554
Russian Federation 50
Sierra Leone 295
South Africa 615
Thailand 150
UR Tanzania 237
Viet Nam 176
Zambia 333
Zimbabwe 199

UNCERTAINTY
INTERVAL

227-501
161-291
39-53
186-410
349-771
50-67
237-541
446-584
207-457
98-188
132-266
285-341
163-396
406-959
199-440
223-532
212-454
348-647
143-311
187-353
352-521
311-866
32-71
190-422
427-835
114-191
112-408
112-255
216-474
147-258

HIV PREVALENCE AMONG HIV-NEGATIVE TB HIV-POSITIVE TB

INCIDENT TB CASES (%) MORTALITY MORTALITY"
BEST UNCERTAINTY BEST UNCERTAINTY BEST UNCERTAINTY
ESTIMATE INTERVAL ESTIMATE INTERVAL ESTIMATE INTERVAL
7.6 7.4-7.8 53 32-80 8.2 5.4-12
0.19 0.11-0.30 24 15-34 0.093 0.046-0.16
1" 11-11 2.3 2.2-2.4 0.87 0.65-1.1
2.7 2.56-2.8 17 11-25 2.5 1.6-3.6
25 25-26 98 57-148 61 39-88
1.6 1.6-1.7 2.2 2.0-2.4 0.15 0.12-0.20
29 18-42 52 29-81 40 20-67
11 11-11 49 29-75 1 7.2-16
6.5 6.3-6.6 19 12-28 2.5 1.7-3.4
2.7 2.7-2.7 32 30-34 0.69 0.44-1.0
2.2 0.95-4.1 34 32-36 1.7 0.71-3.2
26 26-26 37 21-58 24 15-36
62 60-63 57 32-88 168 103-248
14 14-15 56 33-85 17 11-25
34 34-34 19 10-31 18 11-28
7.8 7.7-8.0 36 21-54 5.8 3.8-8.1
32 31-33 57 36-82 50 35-69
1 10-11 63 37-97 14 8.5-20
0.90 0.73-1.1 19 16-24 0.90 0.58-1.3
3.8 2.0-6.3 47 31-66 3.5 1.7-6.1
1.9 1.1-3.0 25 22-29 0.75 <0.01-4.0
23 23-24 5.8 5.4-6.1 0.88 0.38-1.6
13 13-14 31 18-47 8.7 5.5-13
58 58-58 38 36-40 62 25-115
10 9.8-10 14 10-18 2.8 2.0-3.7
24 24-24 35 16-61 20 9.8-34
3.3 3.2-3.4 9.8 6.1-14 2.0 1.3-2.9
46 46-47 33 20-50 53 34-76
59-60 7.4-16 22-42

Africa 226
The Americas 29
Eastern Mediterranean 114
Europe 26
South-East Asia 217
Western Pacific 93

201-252
27-31
90-141
23-30
173-266
77111

24 22-26 29-41 13-19
10 7.8-13 1.7 1.6-1.8 0.58 0.52-0.65
0.97 0.41-1.8 " 9.0-12 0.38 0.27-0.50
12 7.9-18 2.2 2.1-2.3 0.45 0.34-0.59
2.7 2.0-3.5 32 30-34 1.0 0.75-1.3
1.1-3.2 4.0-4.7 0.33 0.27-0.39

Numbers shown to two significant figures if under 100 and to three significant figures otherwise.

£

Deaths among HIV-positive TB cases are classified as HIV deaths according to ICD-10.

WHO estimates of TB incidence among people living with HIV and of TB mortality are not shown for DPR Korea because they had not been approved by national
authorities at the time of report publication.

Estimates of TB incidence and mortality for India are interim, pending results from the national TB prevalence survey (2020/2021).
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FIG. 4.3

Estimated TB incidence in 2019, for countries with at least 100 000 incident cases
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The 30 high TB burden countries' accounted for 86% of
all estimated incident cases worldwide, and eight of these
countries accounted for two thirds of the global total:
India (26%), Indonesia (8.5%), China (8.4%), the Philip-
pines (6.0%), Pakistan (5.7%), Nigeria (4.4%), Bangladesh
(3.6%) and South Africa (3.6%) (Fig. 4.3 and Table 4.3).

The severity of national TB epidemics, in terms of the
annual number of incident TB cases relative to population
size (the incidence rate), varied widely among countries
in 2019 (Fig. 4.4 and Table 4.4). In 2019, 54 countries had
a low incidence of TB (<10 cases per 100 000 population
per year), mostly in the WHO Region of the Americas
and European Region, plus a few countries in the East-
ern Mediterranean and Western Pacific regions.” These
countries are well placed to target TB elimination. There
were 150-400 cases per 100 000 population in most of the
30 high TB burden countries, and more than 500 cases
in the Central African Republic, the Democratic People’s
Republic of Korea, Lesotho, the Philippines and South
Africa. Among the 30 high TB burden countries, there
were three with markedly lower incidence rates per capita
- Brazil, China and the Russian Federation - which had
best estimates of 46, 58 and 50, respectively.

! These countries are listed in Table 4.2, Table 4.3 and Table 4.4.
For an explanation of how the list of 30 high TB burden countries
was defined, see Annex 2.

2 Seealso Fig. 2.2 in Chapter 2.
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Indonesia

South Africa

An estimated 8.2% (range, 7.0-9.5%) of the incident
TB cases in 2019 were among people living with HIV
(Table 4.3 and Table 4.4). The proportion of TB cases
coinfected with HIV was highest in countries in the WHO
African Region, exceeding 50% in parts of southern Afri-
ca (Fig. 4.5). Globally, the incidence of TB expressed per
100 person-years with HIV was 2.1% (range, 1.9-2.4%).
The risk of developing TB among the 38 million people
living with HIV was 18 (range, 15-21) times higher than
in the rest of the global population.

An estimated 140 000 (range, 69 800-235 000) new cas-
es of zoonotic TB occurred globally in 2019 (Table 4.5).
This estimate is derived from data on Mpycobacterium
bovis, the most common cause of zoonotic TB globally.
Given that other mycobacterial species can also cause
zoonotic TB, the true burden may be higher.



FIG. 4.4
Estimated TB incidence rates, 2019
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FIG. 4.5
Estimated HIV prevalence in new and relapse TB cases, 2019
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TABLE 4.5
Estimated incidence and mortality due to zoonotic TB for WHO regions and globally, 20192

NUMBER OF INCIDENT CASES NUMBER OF DEATHS

WHO REGION

BEST ESTIMATE UNCERTAINTY INTERVAL BEST ESTIMATE UNCERTAINTY INTERVAL
Africa 68900 18 500-152 000 8440 2220-18700
The Americas 870 236-1910 42 11-92
Eastern Mediterranean 8190 2 110-18 300 604 161-1 340
Europe 986 263-2 180 65 18-143
South-East Asia 43400 11 200-96 900 2020 548-4 440
Western Pacific 18 000 4720-40 000 73-594

2 Estimates are derived from data on Mycobacterium bovis, the most common cause of zoonotic TB globally.
b Numbers shown to two significant figures if under 100 and to three significant figures otherwise.

4.1.3 TBincidence in 2019 disaggregated by
age and sex

Estimates of TB incidence in 2019 disaggregated by age
and sex are shown in Fig. 4.6 (global), Fig. 4.7 (WHO
regions) and Fig. 4.8 (30 high TB burden countries), and
in Table 4.6. People in all age groups are affected by TB,
but the highest burden is among adult men, who account-
ed for 56% of all cases in 2019, compared with 32% of cases
in adult women and 12% in children.! The higher share
of TB cases among men is consistent with evidence from
prevalence surveys, which show that TB disease affects
men more than women, and that gaps in case detection
and reporting are higher among men (Section 4.4).

The M:F ratio of incident TB cases for all ages ranged
from 1.3 in the WHO Eastern Mediterranean Region to
2.1 in the European and Western Pacific regions. In chil-
dren, the global M:F ratio was close to 1.

4.1.4 Estimated trends in TB incidence,
2000-2019

Consistent with previous global TB reports, the number
of incident cases is falling slowly, in both absolute terms
and per capita (Fig. 4.9). Globally, the average rate of
decline in the TB incidence rate was 1.7% per year in the
period 2000-2019, and 2.3% per year in 2018-2019. This is
much too slow to reach the End TB Strategy milestone of a
20% reduction between 2015 and 2020 (see right panel of
Fig. 4.9 and left panel of Fig. 4.10). The cumulative reduc-
tion between 2015 and 2019 was 9%.

Trends and a comparison of progress with the 2020
milestone of the End TB Strategy are shown for the six
WHO regions in Fig. 4.11 and for the 30 high TB burden
countries in Fig. 4.12.> Currently, the world as a whole,
most WHO regions and many high TB burden countries
are not on track to reach the 2020 milestone.

Further breakdowns by HIV status are not possible, because data
on the HIV status of TB cases by age and sex are not available.
Time series of estimates for all countries are available online.
Annex 1 explains how to access and download them.
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FIG. 4.6

Global estimates of TB incidence (black
outline) and case notifications disaggregated
by age and sex (female in purple; male in

), 2019
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Globally, the reduction in TB incidence between 2015
and 2019 was 9% (from 142 to 130 new cases per 100 000
population), less than halfway to the 2020 milestone.

More positively, the WHO European Region has
almost reached the milestone, with a reduction of 19%
between 2015 and 2019, and the African Region has made
good progress, with a reduction of 16%. The decline in the
WHO European Region has been driven in particular by
the Russian Federation, where the TB incidence rate has
fallen at 5.7% per year in the decade 2010-2019. In the
WHO African Region, several countries in southern Afri-
ca have achieved impressive reductions of 4-10% per year
since 2015, following a peak in the HIV epidemic, and



FIG. 4.7

Regional estimates of TB incidence (black outline) and case notifications disaggregated by age

and sex (female in purple; male in ), 2019
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the expansion of TB and HIV prevention and care.' The
incidence of TB expressed per 100 person-years with HIV
in the WHO African Region decreased from 5.3% (range,
4.4-6.4%) in 2010 to 3.6% (range, 2.8-3.0%) in 2015 and
2.3% (range, 2.0-2.7%) in 2019. This continuous decline
was in large part attributable to the substantial rise in
ART coverage in Africa, from an estimated 24% of people
living with HIV in 2010 to 51% in 2015 and almost 70%
in 2019.

Annual declines in incidence since 2015 have been
much slower in the WHO regions of the Eastern Medi-
terranean (0.9% per year), South-East Asia (2.3% per year)
and the Western Pacific (1.5% per year), with cumula-
tive reductions of 3.5%, 8.7% and 6.1%, respectively, for
the period 2015-2019. Of concern is the WHO Region of
the Americas, where incidence is estimated to be slow-
ly increasing after many years of decline, owing to an
upward trend in Brazil during 2016-2019.

A total of 78 countries are on track to reach the mile-
stone of a 20% reduction in TB incidence between 2015
and 2020. Of the 30 high TB burden countries, seven have
already reached this milestone (Cambodia, Ethiopia, Ken-
ya, Namibia, the Russian Federation, South Africa and

! Further details are provided in Box 3.4 of the 2018 global
TB report (14).

the United Republic of Tanzania) and three others are on
track to do so (Lesotho, Myanmar and Zimbabwe).

Faster reductions in other countries will require
improvements in access to TB diagnosis and care within
the context of progress towards UHC, action on broad-
er determinants (e.g. levels of undernutrition, poverty,
smoking and diabetes), and a new treatment or vaccine
to substantially lower the risk of developing TB in people
who already have a latent TB infection. These topics are
discussed in more detail in Chapter 8 and Chapter 9.

4.2 TB mortality

Deaths from TB among HIV-negative people are classified
as TB deaths in the 10th edition of the International Clas-
sification of Diseases (ICD-10) (15). When an HIV-posi-
tive person dies from TB, the underlying cause is classified
as HIV. For consistency with international classifications,
this section makes a clear distinction between TB deaths
in HIV-negative people and TB deaths in HIV-positive
people. The milestones and targets for reductions in TB
deaths set in the End TB Strategy are for the combined
total of deaths in HIV-positive and HIV-negative people;
illustrations of progress towards the 2020 milestone in
this chapter are presented accordingly.
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FIG. 4.8

Estimates of TB incidence (black outline) and case notifications disaggregated by age and sex

(female in purple; male in

) in the 30 high TB burden countries, 2019
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5 Estimates of TB incidence for India are interim, pending results from the national TB prevalence survey (2020/2021).
¢ Case notification data disaggregated by age and sex for people aged 15 years and above were not available for Mozambique.
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TABLE 4.6

Estimated number of TB cases (in thousands) in children and adults,? globally and for WHO
regions, 2019

TOTAL MALE FEMALE
WHO REGION BEST ESTIMATE ~ UNCERTAINTY  BESTESTIMATE  UNCERTAINTY  BESTESTIMATE  UNCERTAINTY
INTERVAL INTERVAL INTERVAL
Africa 2460 2190-2 750 1500 12701740 961 810-1 110
The Americas 290 269-311 187 168-205 103 93-114
Eastern Mediterranean 819 646-1 010 464 318-609 356 244-467
Europe 246 215-280 161 132-190 86 70-101
South-East Asia 4340 3460-5 320 2640 1860-3 420 1700 1200-2 210
Western Pacific 1800 1480-2 150 1220 918-1520 439-726
T T
TOTAL 215 YEARS MALE 215 YEARS FEMALE 215 YEARS
WHO REGION BEST ESTIMATE ~ UNCERTAINTY  BESTESTIMATE  UNCERTAINTY  BESTESTIMATE  UNCERTAINTY
INTERVAL INTERVAL INTERVAL
Africa 2110 1830-2 380 1310 1080-1 550 793 650-935
The Americas 274 253-295 179 160-197 96 86-106
Eastern Mediterranean 707 526-888 405 260-550 302 194-410
Europe 235 202-268 155 125-184 80 65-95
South-East Asia 3770 28604 690 2340 1560-3 130 1430 953-1910
Western Pacific 1670 1340-2 000 1150 846-1450 519 383-656
oon a0 | resa | s | sesesso | sew | emosmo
TOTAL 0-14 YEARS MALE 0-14 YEARS FEMALE 0-14 YEARS
WHO REGION BEST ESTIMATE ~ UNCERTAINTY  BESTESTIMATE  UNCERTAINTY  BESTESTIMATE  UNCERTAINTY
INTERVAL INTERVAL INTERVAL
Africa 355 308-401 186 153-220 168 138-199
The Americas 16 14-17 8.1 7.3-9.0 7.5 6.7-8.3
Eastern Mediterranean 112 83-141 58 37-79 54 34-73
Europe 12 10-13 6.0 4.9-7.1 57 4.6-6.8
South-East Asia 567 429-704 296 197-395 271 180-361
Western Pacific 107-160 51-88 47-80

2 Numbers shown to two significant figures if under 100 and to three significant figures otherwise.

FIG. 4.9

Global trends in the estimated number of incident TB cases (left) and the incidence rate (right),
2000-2019

Shaded areas represent uncertainty intervals. The horizontal dashed line shows the 2020 milestone of the End TB Strategy.
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FIG. 4.10

Global trends in the TB incidence rate and the absolute number of TB deaths (solid lines)
compared with those required to achieve the 2020 and 2025 milestones of the End TB Strategy

(dashed lines)
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and incidence rates of HIV-positive TB are shown in red. The black solid lines
show notifications of new and relapse cases for comparison with estimates of the total incidence rate. Shaded areas
represent uncertainty intervals. The horizontal dashed line shows the 2020 milestone for incidence of the End TB Strategy.
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FIG. 412
Trends in estimated TB incidence rates in the 30 high TB burden countries, 2000-2019

TB incidence rates are shown in and incidence rates of HIV-positive TB are shown in red. Shaded areas represent
uncertainty intervals. The black solid lines show notifications of new and relapse cases for comparison with estimates of the
total incidence rate. The horizontal dashed line shows the 2020 milestone for incidence of the End TB Strategy.
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2 Estimates of TB incidence for India are interim, pending results from the national TB prevalence survey (2020/2021).
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FIG. 4.13

Main methods used to estimate TB mortality in HIV-negative people
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@ Mortality is estimated as the product of TBincidence and the TB case fatality ratio. Further details are provided in the online technical appendix.

4.21 Methods to estimate TB mortality

TB mortality among HIV-negative people can be meas-
ured directly using data from national VR systems, pro-
vided that these systems have high coverage, and causes of
death are accurately determined and coded according to
ICD-10. Sample VR systems covering representative areas
of the country (the approach used, for example, in China)
provide an interim solution. Mortality surveys can also be
used to estimate deaths caused by TB. In 2019, most coun-
tries with a high burden of TB lacked national or sample
VR systems, and few had conducted mortality surveys
(Table 4.2). In the absence of VR systems or mortality
surveys, TB mortality can be estimated as the product of
TB incidence and the CFR, or through ecological model-
ling using mortality data from countries with VR systems.

TB mortality among HIV-positive people is hard to
measure, even when VR systems are in place, because
deaths among HIV-positive people are coded as HIV
deaths, and contributory causes (e.g. TB) are often not
reliably assessed or recorded. TB deaths among HIV-pos-
itive people are estimated by WHO as the product of TB
incidence and the CFR, with the latter accounting for the
protective effect of ART.

For the current report, VR or mortality survey data
were used for 123 countries (Fig. 4.13), which collectively
accounted for 60% of the estimated number of TB deaths
(among HIV-negative people) globally in 2019. For 21 of
these countries, analyses of VR data and resulting esti-
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mates of TB deaths published by the Institute of Health
Metrics and Evaluation (IHME) were used.! The WHO
African Region has the greatest need to introduce or
strengthen VR systems in which causes of death are clas-
sified according to ICD-10.

TB mortalityin children is estimated using a previously
published approach derived from dynamic modelling (16),
and is then disaggregated by sex on the assumption that
the pattern is the same as that for incidence. If available,
data on TB deaths among adults are disaggregated for six
age groups (15-24, 25-34, 35-44, 45-54, 55-64 and 265
years) using VR data. For countries whose mortality esti-
mates cannot be derived from VR data, a CFR is applied
to the adult age- and sex-disaggregated incidence. This
CEFR accounts for differences between HIV-positive and
HIV-negative TB cases, and for variation in HIV preva-
lence by age and sex.

4.2.2 Estimates of TB mortality in 2019

Estimates of the absolute number of deaths caused by TB

globally are shown for the six WHO regions and 30 high

TB burden countries in Table 4.3. There were an estimat-

ed 1.2 million (range, 1.1-1.3 million) deaths from TB
among HIV-negative people in 2019 and an additional

208 000 (range, 177 000-242 000) deaths from TB among

HIV-positive people.

! Downloaded from the GBD results tool (12).



FIG. 4.14

Top causes of death worldwide in 20162"
Deaths from TB among HIV-positive people are shown
in grey.
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® This is the latest year for which estimates for all causes are currently available.
See WHO estimates, available at http://apps.who.int/gho/portal (accessed
13 July 2020) and https://www.who.int/news-room/fact-sheets/detail/the-top-
10-causes-of-death.
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Deaths from TB among HIV-positive people are officially classified as deaths
caused by HIV/AIDS in the International Classification of Diseases.

FIG. 4.16

Global trends in the estimated number of
deaths caused by TB and HIV (in millions),
2000-2019%*

Shaded areas represent uncertainty intervals.
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2 For HIV/AIDS, the latest estimates of the number of deaths in 2019 that
have been published by UNAIDS are available at http://www.unaids.org/en/
resources/publications/all (accessed 16 August 2020). For TB, the estimates for
2019 are those published in this report.

® Deaths from TB among HIV-positive people are officially classified as deaths
caused by HIV/AIDS in the International Classification of Diseases.

FIG. 4.15

Estimated number of deaths worldwide from
TB and HIV/AIDS in 20192®

Deaths from TB among HIV-positive people are shown
in grey.
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2 For HIV/AIDS, the latest estimates of the number of deaths in 2019 that
have been published by UNAIDS are available at http://www.unaids.org/en/
(accessed 16 August 2020). For TB, the estimates for 2019 are those published
in this report.

° Deaths from TB among HIV-positive people are officially classified as deaths
caused by HIV/AIDS in the International Classification of Diseases.

TB is the 10th leading cause of death worldwide and,
since 2007, ithas been the leading cause of death from a sin-
gle infectious agent, ranking above HIV/AIDS (Fig. 4.14,
Fig. 4.15 and Fig. 4.16) (17). Most of these deaths could
be prevented with early diagnosis and appropriate treat-
ment (Chapter 1). For example, among people whose TB
was detected, reported and treated in 2018, the treatment
success rate was 85% globally (Chapter 5); and in high-in-
come countries with UHC, the proportion of people who
die from TB can be less than 5% (Section 4.2.5).

In 2019, about 83% of TB deaths among HIV-negative
people occurred in the WHO African and South-East Asia
regions; these regions accounted for 85% of the combined
total of TB deaths in HIV-negative and HIV-positive peo-
ple. India accounted for 36% of global TB deaths among
HIV-negative people, and for 31% of the combined total
number of TB deaths in HIV-negative and HIV-positive
people.

Estimates of TB mortality rates (deaths per 100 000
population per year) are shown globally, for the six WHO
regions and 30 high TB burden countries, in Table 4.4.
Globally, the number of TB deaths among HIV-nega-
tive people per 100 000 population was 16 (range, 15-17)
in 2019, and 18 (range, 17-20) when TB deaths among
HIV-positive people were included. There was consider-
able variation among countries (Fig. 4.17), ranging from
less than one TB death per 100 000 population in many
high-income countries, to 40 or more deaths per 100 000
population in much of the WHO African Region and in
two other high TB burden countries (the Democratic Peo-
ple’s Republic of Korea and Papua New Guinea).

Estimates of the number of deaths caused by zoonotic
TB are shown in Table 4.5.
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FIG. 417

Estimated TB mortality rates in HIV-negative people, 2019
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4.2.3 TB mortality in 2019 disaggregated by
age and sex

Estimates of TB mortality in 2019 disaggregated by age
and sex are shown in Fig. 4.18 (global), Fig. 4.19 (WHO
regions) and Fig. 4.20 (30 high TB burden countries),
and in Table 4.7. In Table 4.7, estimates are shown for
HIV-positive and HIV-negative people separately, given
that the cause of TB deaths among HIV-positive peo-
ple is classified as HIV in ICD-10 (estimates in Fig 4.18,
Fig. 4.19 and Fig. 4.20 are for HIV-negative people only).

Globally in 2019, 53% of the HIV-negative people who
died from TB were men, 31% were women and 16% were
children (aged <15 years). The higher share for children
compared with their estimated share of cases (12%) sug-
gests poorer access to diagnosis and treatment.

Globally in 2019, 47% of the HIV-positive people who
died from TB were men, 36% were women and 17% were
children.

4.2.4 Estimated trends in TB mortality,
2000-2019

Global trends in the absolute number of TB deaths in
HIV-negative and HIV-positive people and the mortality
rate (deaths per 100 000 population per year) are shown
in Fig. 4.21. The absolute number of TB deaths among
HIV-negative people fell 31% between 2000 and 2019,
from a best estimate of 1.7 million in 2000 to 1.2 million
in 2019, and the mortality rate fell by 45% (including 3.7%
between 2018 and 2019). Among HIV-positive people, the
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FIG. 418

Global distribution of estimated TB mortality
in HIV-negative people by age group and sex
(female in purple; male in green),® 2019
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FIG. 419

Regional distribution of estimated TB mortality in HIV-negative people by age group and sex

(female in purple; male in green),? 2019
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number of TB deaths fell faster, from 678 000 in 2000 to
208 000 in 2019 (a reduction of 69%), and the mortality
rate fell by 76% (from 11 to 2.7 per 100 000 population).

Despite this progress, the world is not on track to
reach the End TB Strategy milestone of a 35% reduction
in the total number of TB deaths between 2015 and 2020
(Fig. 4.10 and Fig. 4.21). The reduction between 2015
and 2019 was only 14%. The total number of deaths can
be approximated as the product of two variables: TB inci-
dence and the CFR (the proportion of people with TB
who die from the disease). Reaching the 2020 milestone
requires the TB incidence rate to be falling at 4-5% per
year by 2020 (more than double the current pace of pro-
gress) and a CFR of no more than 10% by 2020. The global
CFR in 2019 was 14%.

Trends and a comparison of progress with the 2020
milestone of the End TB Strategy are shown for the six
WHO regions in Fig. 4.22 and Fig. 4.23, and for the 30
high TB burden countries in Fig. 4.24 and Fig. 4.25.!

The WHO European Region is on track to reach the
2020 milestone, with a 31% reduction from 2015 to 2019,
and the African Region has made good progress, achiev-

! Time series of estimates for all countries are available online.
Annex 1and Annex 3 explains how to access them.

ing a reduction of 19%. As with reductions in TB inci-
dence, in the WHO European Region, this progress in
reducing the number of TB deaths has been driven by the
Russian Federation (where the number of TB deaths has
fallen at 10% per year in the decade 2010-2019) and, in the
African Region, by expansion of TB and HIV prevention
and care (especially ART).

Declines in the number of TB deaths since 2015 have
been much slower in the WHO regions of the Americas
(1.8% per year), Eastern Mediterranean (2.9% per year),
South-East Asia (2.4% per year) and Western Pacific (4.7%
per year), with cumulative reductions of 6.1%, 11%, 10%
and 17%, respectively, in the period 2015-2019.

A total of 46 countries are on track to reach the 2020
milestone of a 35% reduction in TB deaths. Of the 30
high TB burden countries, seven have already reached
this milestone (Bangladesh, Kenya, Mozambique, Myan-
mar, the Russian Federation, Sierra Leone and the United
Republic of Tanzania) and one other country is on track
(Viet Nam).

Faster reductions in other countries will require
improvements in access to TB diagnosis and care within
the broader context of progress towards UHC (to lower
the CFR), combined with efforts to accelerate the rate of
decline in TB incidence.
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FIG. 4.20

Distribution of estimated TB mortality in HIV-negative people in the 30 high TB burden countries
by age group and sex (female in purple; male in green),® 2019
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TABLE 4.7

Estimated number of TB deaths (in thousands) by HIV status in children and adults,? globally and
for WHO regions, 2019

HIV-NEGATIVE

TOTAL MALE 0-14 YEARS FEMALE 0-14 YEARS MALE 215 YEARS FEMALE 215 YEARS

WHO REGION BEST UNCERTAINTY BEST UNCERTAINTY BEST UNCERTAINTY BEST UNCERTAINTY BEST UNCERTAINTY

ESTIMATE INTERVAL ESTIMATE INTERVAL ESTIMATE INTERVAL ESTIMATE INTERVAL ESTIMATE INTERVAL
Africa 377 312-448 32 23-41 28 20-35 201 144-259 116 83-149
The Americas 17 17-18 0.57 0.563-0.61 0.47 0.44-0.51 1" 10-12 5.4 5.1-5.8
Eastern Mediterranean 76 65-87 7.3 5.6-9.2 6.4 4.8-8.0 35 27-44 27 20-33
Europe 20 20-21 0.40 0.39-0.42 0.35  0.34-0.36 14 14-15 5.5 5.3-5.8
South-East Asia 632 593-671 52 47-57 45 40-49 334 301-367 201 181-221
Western Pacific 85 78-91 12 10-14 10 9.0-12 42 36-48 20 17-23

[Global | 1210 [ 11301290 [ 104 | 9315 | 0 | 8099 | e [ 570705 [ 375 | 335415 |

TOTAL MALE 0-14 YEARS FEMALE 0-14 YEARS MALE 215 YEARS FEMALE 215 YEARS

WHO REGION BEST UNCERTAINTY BEST UNCERTAINTY BEST UNCERTAINTY BEST UNCERTAINTY BEST UNCERTAINTY

ESTIMATE INTERVAL ESTIMATE INTERVAL ESTIMATE INTERVAL ESTIMATE INTERVAL ESTIMATE INTERVAL
Africa 169 139-203 18 12-23 15 10-20 70 47-92 67 45-88
The Americas 550 5.2-6.6 0.080 0.069-0.092 0.070 0.059-0.080 4.5 3.8-5.1 1.3 1.1-1.5
Eastern Mediterranean 2.7 2.0-3.6 0.139  0.081-0.197 0.12 0.070-0.17 1.8 1.1-2.6 0.63 0.37-0.90
Europe 4.2 3.1-5.4 0.012  <0.01-0.016 0.010 <0.01-0.014 3.2 2.1-4.3 0.98 0.64-1.3
South-East Asia 20 15-26 1.1 0.67-1.5 0.94 0.58-1.3 13 8.0-18 4.9 3.0-6.8
Western Pacific 6.3 5.2-7.5 0.16 0.13-0.20 0.14 0.11-0.17 5.0 3.9-6.1 0.98 0.77-1.2

oo a0 | ez |0 | ez | v | em | e | pom | e | sees

2 Numbers shown to two significant figures if under 100 and to three significant figures otherwise.

FIG. 4.21

Global trends in the estimated number of TB deaths (left) and the mortality rate (right),
2000-2019

Shaded areas represent uncertainty intervals. The horizontal dashed line shows the 2020 milestone for TB deaths of the End
TB Strategy.
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FIG. 4.22

Trends in estimated TB mortality rates by WHO region, 2000-2019

Estimated TB mortality rates among HIV-negative people are shown in blue and estimated mortality rates among
HIV-positive people are shown in red. Shaded areas represent uncertainty intervals.
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As noted in Section 4.1.4, this needs to include mul-
tisectoral action on the broader determinants of TB inci-
dence (e.g. levels of undernutrition, poverty, smoking
and diabetes) and investment in research to develop a
new treatment or vaccine to substantially lower the risk
of developing TB in people who already have a latent TB
infection.

4.2.5 The case fatality ratio

The CFR is the proportion of people with TB who die
from the disease; it can be approximated as the number
of TB deaths divided by the number of new cases in the
same year. The CFR allows the assessment of variation in
equity in terms of access to TB diagnosis and treatment
among countries (because, if everyone with TB had access
to timely diagnosis and high-quality treatment, the CFR
would be low in all countries). Achieving the End TB
Strategy 2020 milestone of a 35% reduction in TB deaths
for the period 2015-2020 requires a reduction in the global
CFR, from 17% in 2015 to 10% in 2020.

In 2019, the global CFR (calculated as the com-
bined number of TB deaths in HIV-negative people and
HIV-positive people, divided by the total number of inci-
dent cases in both HIV-negative and HIV-positive peo-
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ple) was 14%, down from 23% in 2000 and 16% in 2015. It
varied widely among countries (Fig. 4.26), from less than
5% in a few countries to more than 20% in most coun-
tries in the WHO African Region. Intensified efforts are
required to reduce the CFR.

4.2.6 Estimated number of deaths averted by
TB treatment, 2000-2019

To estimate the number of deaths averted by TB inter-
ventions, the actual numbers of TB deaths (presented in
Section 4.2) can be compared with the number of TB
deaths that would have occurred in the absence of TB treat-
ment (and without ART provided alongside TB treatment
for HIV-positive cases). The latter number can be estimated
conservatively as the number of estimated incident cases
(Section 4.1) multiplied by the relevant estimated CFR for

! The CFR was calculated based on the combined total of deaths
in HIV-negative and HIV-positive people for the purpose of
cross-country comparisons; in particular, to illustrate the high
CFRs in African countries, which could be reduced by effective
detection and care programmes. CFRs restricted to HIV-negative
TB deaths and cases can also be calculated but are not shown here.
At the subnational level, CFRs can also be restricted to HIV-nega-
tive TB deaths, depending on the country and its HIV burden.



FIG. 4.23

Trends in the estimated absolute number of TB deaths (HIV-positive and HIV-negative) by WHO

region, 2000-2019

Shaded areas represent uncertainty intervals. The horizontal dashed line shows the 2020 milestone for TB deaths of the End

TB Strategy.
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untreated TB.! Estimates are conservative because they do
not account for the impact of TB services or availability of
ART on the level of TB incidence; they also do not account
for the indirect, downstream impact of these interventions
on future levels of infections, cases and deaths.

Between 2000 and 2019, TB treatment alone averted an
estimated 52 million deaths among HIV-negative people
(Table 4.8). Among HIV-positive people, TB treatment
supported by ART averted an additional 11 million deaths.

4.3 Drug-resistant TB

Drug-resistant TB remains a major public health con-
cern in many countries. Rifampicin-resistant TB (RR-TB)
requires treatment with second-line drugs and includes
multidrug-resistant TB (MDR-TB) that is resistant to both
rifampicin and isoniazid, the two most effective anti-TB
drugs. Patients with resistance to isoniazid, but not con-
currently to rifampicin, also require a modified treatment
regimen. This section focuses on estimates for MDR/
RR-TB and isoniazid-resistant TB; it also presents global
data on resistance to fluoroquinolones, which are a critical
component of treatment regimens for drug-resistant TB.

! Further details about methods used to estimate deaths averted,
including CFRs for different categories of TB case, are provided
in the online technical appendix, available at http://www.who.
int/tb/data.

4.3.1 Global surveillance of anti-TB drug
resistance

Since the launch of the Global Project on Anti-TB Drug
Resistance Surveillance in 1994, data on drug resistance
have been systematically collected and analysed from
169 countries worldwide (87% of the 194 WHO Mem-
ber States), which collectively have more than 99% of the
world’s population and TB cases. This includes 113 coun-
tries that have continuous surveillance systems based on
routine diagnostic drug susceptibility testing (DST) of
M. tuberculosis isolates obtained from TB patients, and 56
countries that rely on epidemiological surveys of bacterial
isolates collected from representative samples of patients
(Fig. 4.27). National surveys conducted about every
5 years represent the most common approach to investi-
gating the burden of drug resistance in resource-limited
settings, where routine DST is not accessible to all TB
patients. However, with the expansion of rapid molecular
tools, an increasing number of countries are transitioning
from a reliance on periodic surveys to the establishment
of continuous surveillance systems based on routine diag-
nostic testing (Box 4.3).
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FIG. 4.24

Trends in estimated TB mortality rates in the 30 high TB burden countries, 2000-2019
TB mortality rates in HIV-negative people are shown in blue and mortality rates of HIV-positive TB are shown in red. The
black crosses show observations from vital registration systems. Shaded areas represent uncertainty intervals.
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@ WHO estimates are not shown for DPR Korea because they had not been approved by national authorities at the time of report publication.
b Estimates of TB mortality for India are interim, pending results from the national TB prevalence survey (2020/2021).
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FIG. 4.25

Trends in the estimated absolute number of TB deaths (HIV-positive and HIV-negative TB) in the
30 high TB burden countries, 2000-2019

Shaded areas represent uncertainty intervals. The horizontal dashed line shows the 2020 milestone of the End TB Strategy.
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2 WHO estimates are not shown for DPR Korea because they had not been approved by national authorities at the time of report publication.
5 Estimates of TB deaths for India are interim, pending results from the national TB prevalence survey (2020/2021).
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FIG. 4.26
Estimates of the case fatality ratio (CFR), including HIV-negative and HIV-positive people, 2019
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FIG. 4.27
Source of data for rifampicin resistance among new cases, 1995-2020
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TABLE 4.8

Cumulative number of deaths averted by TB and TB/HIV interventions 2000-2019 (in millions),

globally and by WHO region?®

HIV-NEGATIVE PEOPLE HIV-POSITIVE PEOPLE TOTAL
WHO REGION
gesTestimare  UNTERTENTY  gestestimate  UNCERTEINTY  gesTestivate  UNSERTOINTY

Africa 6.4 5.3-7.4 7.4 6.5-8.4 14 12-15

The Americas 17 1.6-1.9 0.34 0.31-0.37 2.1 1.9-2.2
Eastern Mediterranean 4.6 4.0-5.1 0.09 0.07-0.11 4.7 4.1-5.2
Europe 2.0 1.8-2.3 0.32 0.28-0.36 2.4 2.1-2.6
South-East Asia 23 19-27 2.0 1.4-2.6 25 21-29
Western Pacific 13-16 0.42 0.35-0.48 14-16

m“ s6-50 -m“m

2 Numbers shown to two significant figures if under 100 and to three significant figures otherwise.

BOX 4.3

Transitioning to continuous surveillance systems for drug-resistant TB

Establishment of continuous surveillance systems
for drug-resistant TB leads to improved access to
timely and appropriate treatment and care, thereby
supporting efforts to achieve UHC. It also offers
programmatic benefits including rapid detection of
outbreaks, real-time monitoring of the effectiveness
of interventions and an understanding of trends.

Before 2015, only 80 countries® had achieved good
testing coverage for rifampicin, which is defined by
WHO as documentation of a rifampicin test result
for at least 80% of people with bacteriologically
confirmed pulmonary TB. Significant progress

has been made over the past 5 years — by the end

of 2019, 113 countries had achieved good testing
coverage (Fig. 4.27), including 17 of the 40 countries®
in WHQ's lists of high TB and/or high MDR-TB burden
countries?® for the period 2016-2020: Azerbaijan,
Belarus, Ethiopia, Kazakhstan, Kyrgyzstan, Lesotho,
Myanmar, Namibia, Peru, Republic of Moldova, the
Russian Federation, Tajikistan, Ukraine, Uzbekistan,
Viet Nam, Zambia and Zimbabwe.

The ongoing shift from reliance on periodic surveys
towards continuous surveillance systems is largely
due to the increased availability of Xpert MTB/RIF
testing at peripheral health facilities. Further gains
will require investments in specimen referral

and transport systems to ensure that GeneXpert
instruments can be used at or close to full capacity,
combined with data connectivity solutions to
accurately record, report and analyse surveillance
data (including to trigger public health responses).

Diagnostic algorithms for drug resistance are often
driven by testing for resistance to rifampicin, with
further DST conducted only for those with a positive
result for rifampicin resistance. Testing coverage for
isoniazid resistance remains low, meaning that an
important group of TB patients who are susceptible
to rifampicin but resistant to isoniazid may not be
detected, and consequently not be treated with the
WHO-recommended modified regimen, thus risking
poorer treatment outcomes and development of
further resistance. Testing coverage for resistance to
fluoroquinolones, which form a critical component
of recommended treatment regimens for both
rifampicin- and isoniazid-resistant TB, is also low.

In 2019, only 69 countries achieved good testing
coverage, which is defined by WHO as documentation
of a test result for resistance to fluoroquinolones

for at least 80% of people with RR-TB as well as
documentation of a rifampicin test result for at least
80% of people with bacteriologically confirmed TB.

Tests with good accuracy are available for isoniazid
and fluoroquinolones (e.g. line probe assays),

but they cannot be easily integrated into routine
diagnostic algorithms in many countries. This gap
may be lessened with the arrival of new molecular
tools for the rapid diagnosis of isoniazid and
fluoroquinolone resistance at peripheral-level health
facilities. Such tools include the Xpert MTB/XDR
cartridge, for which WHO will conduct a review of
diagnostic accuracy later in 2020 (further information
is provided in Chapter 9).

2 Only WHO Member States are considered
® These lists are defined and explained in Annex 2.
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FIG. 4.28

Most recent year of data on rifampicin resistance among new cases, 1995-2020
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2 Ongoing in 2020 refers to first-ever national surveys of anti-TB drug resistance that are being planned or implemented. For countries that are planning or implementing
repeat surveys, the most recent year of data is shown (i.e. Guinea, Nepal, Mozambique, Myanmar and Zambia).

The global coverage of drug-resistance surveillance
data is shown in Fig. 4.28. Among the 30 high TB bur-
den countries and 30 high MDR-TB burden countries
(which comprise a total of 40 countries, because of overlap
between the two groups'), 37 have data on levels of drug
resistance. The three countries that have never conducted
a drug-resistance survey are Angola, Congo and Liberia.
Four countries (Brazil, Central African Republic, Demo-
cratic People’s Republic of Korea and Papua New Guinea)
rely on drug-resistance data gathered from subnation-
al areas only, and the most recent data for Sierra Leone
are from 1997. The number of data points on rifampicin
resistance is shown for each country in Fig. 4.29.

In 2018-2020, first-ever national drug-resistance sur-
veys were completed in Eritrea, Indonesia, Lao People’s
Democratic Republic, Mali, Timor-Leste and Togo, and
repeat surveys were completed in Bangladesh, Cambo-
dia, Eswatini, Ethiopia, Malawi, the Philippines, Sri Lan-
ka, Thailand, Turkmenistan and the United Republic of
Tanzania.? In 2019-2020, drug-resistance surveys were
being planned or implemented in eight countries, with
the first nationwide surveys in three countries (Burun-

' For a full list of the high TB burden and high MDR-TB burden
countries, see Annex 2.
> Estimates are provisional for Malawi, Mali and Timor-Leste.
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di, Chad and Niger) and repeat surveys in five countries
(Guinea, Mozambique, Myanmar, Nepal and Zambia).

4.3.2 Estimates of the disease burden caused
by drug-resistant TB

Globally in 2019, an estimated 3.3% (95% confidence
interval [CI]: 2.3-4.3%) of new cases and 18% (95% CI:
9.7-27%) of previously treated cases had MDR/RR-TB
(Table 4.9).> The proportions of new and previously
treated TB cases with MDR/RR-TB at the country level
are shown in Fig. 4.30 and Fig. 4.31. The highest propor-
tions are in several countries of the former Soviet Union
(above 20% in new cases and above 50% in previously
treated cases).

Overall, there were an estimated 465000 (range,
400 000-535 000) incident cases of MDR/RR-TB in
2019* and the global proportion of RR-TB cases esti-
mated to have MDR-TB was 78% (Table 4.9). The geo-
graphical distribution of cases of MDR/RR-TB is shown
in Fig. 4.32; nearly 50% of global cases were in India
(27%), China (14%) and the Russian Federation (8%). In

 In 2018, these values were 3.4% and 18%, respectively.

* This is slightly lower than the 484 000 (range, 417 000-556 000)
estimated for 2018 in the 2019 edition of the WHO global TB
report (3). The downward revision is explained in Box 4.2.



FIG. 4.29

Number of data points on rifampicin resistance among new cases, 1995-2020
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2019, there were an estimated 182 000 (range, 113 000-
250 000) deaths from MDR/RR-TB.!

Globally in 2019, an estimated 13.1% (95% CI: 9.9-
16.9%) of new cases and 17.4% (95% CI: 0.5-54%) of
previously treated cases had isoniazid resistance. These
proportions translate into an estimated 1.4 million (range,
1.0-1.9 million) incident cases of isoniazid-resistant TB in
2019, of which 1.1 million (range, 0.6-1.5 million) were
susceptible to rifampicin (Table 4.10). In other words,
11% (range, 6.5-15%) of all incident cases of TB had isoni-
azid-resistant and rifampicin-susceptible TB. People with
isoniazid-resistant TB can be missed in settings where
diagnostic algorithms prioritize the detection of rifampic-
in resistance, meaning that they do not receive the recom-
mended modified treatment regimen (Box 4.3).

4.3.3 Trends in drug resistance

Globally, the burden of MDR/RR-TB relative to the num-
ber of new and previously treated cases remains stable. At
the national level, the proportion of TB cases with MDR/
RR-TB should be interpreted within the overall context of
the country’s TB epidemic. Fig. 4.33 shows the annual rate

' This is lower than the 214 000 (range, 133 000-295 000) estimated
for 2018 in the 2019 edition of the WHO global TB report (3).
The downward revision reflects a slightly lower estimate of MDR/
RR-TB incidence in 2019 compared with 2018.

-6
[ ] Nodata
[ Notapplicable

of change in the percentage of new TB cases with MDR-
TB for 23 countries with more than three data points on
the level of MDR-TB from 2010-2019 and a population of
at least 10 million in 2019.

4.3.4 Resistance to fluoroquinolones

Globally, 105 countries have representative data from the
past 15 years on resistance to fluoroquinolones. Among
these countries, the proportion of MDR/RR-TB cases
with resistance to any fluoroquinolone for which testing
was done was 20.1% (95% CI: 15.5-25.0%). Of these coun-
tries, 26 were among the 40 with a high TB or MDR-TB
burden.
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TABLE 4.9

Estimated incidence of MDR/RR-TB? in 2019 for 30 high MDR-TB burden countries, WHO regions
and globally

ESTIMATED % OF
ESTIMATED % OF NEW PREVIOUSLY TREATED
CASES WITH MDR/RR-TB CASES WITH
COUNTRY MDR/RR-TB

INCIDENCE OF MDR/RR-TB

BEST UNCERTAINTY BEST UNCERTAINTY NUMBER UNCERTAINTY UNCERTAINTY % OF RR-TB

ESTIMATE® INTERVAL ESTIMATE INTERVAL (IN1000s) INTERVAL HATE INTERVAL  WITH MDR-TB

Angola 2.5 1.2-4.1 14 10-19 4.1 1.8-7.2 13 5.8-23 95
Azerbaijan 1 10-13 24 23-26 1.2 0.87-1.5 12 8.7-15 58
Bangladesh 0.70 0.40-1.2 11 10-12 3.3 1.6-5.5 2.0 0.98-3.4 99
Belarus 38 35-40 60 56-64 1.2 0.92-1.6 13 9.8-17 91
China 71 5.6-8.7 23 23-24 65 49-83 4.5 3.4-5.8 74
DPR Korea 2.2 0.82-4.2 16 9.1-25 5.2 2.5-8.8 20 9.9-34 88
DR Congo 1.8 1.0-3.2 1 9.8-12 6.5 2.7-12 7.5 3.2-14 53
Ethiopia 0.71 0.62-0.80 12 11-13 1.4 0.97-2.0 1.3 0.87-1.8 100
India 2.8 2.3-3.5 14 14-14 124 73-189 9.1 5.3-14 67
Indonesia 2.4 1.8-3.3 13 9.0-18 24 17-32 8.8 6.2-12 99
Kazakhstan 27 26-28 44 43-46 4.1 2.6-5.9 22 14-32 71
Kenya 1.3 0.74-2.0 4.6 4.0-5.4 2.2 0.95-3.9 4.1 1.8-7.4 56
Kyrgyzstan 29 28-31 60 57-63 2.8 2.3-3.3 43 36-51 86
Mozambique 3.7 2.5-5.2 13 11-14 4.9 2.5-8.0 16 8.3-26 95
Myanmar 4.9 4.7-5.1 18 17-19 10 6.0-15 19 11-28 91
Nigeria 4.3 3.2-5.5 14 10-19 21 13-32 1 6.3-16 70
Pakistan 4.2 3.2-5.3 7.3 6.8-7.8 25 16-36 12 7.3-17 89
Papua New Guinea 3.4 1.7-5.0 26 15-36 2.0 1.2-2.9 22 14-33 78
Peru 6.3 5.9-6.7 20 19-22 3.1 2.4-4.0 9.6 7.3-12 86
Philippines 1.8 1.3-2.6 28 27-29 21 10-34 19 9.6-32 75
Republic of Moldova 33 30-35 60 56-64 1.4 1.1-1.6 34 28-40 81
Russian Federation 35 35-36 71 70-71 39 25-56 27 17-38 92
Somalia 8.7 6.1-12 88 73-96 4.1 2.2-6.5 26 14-42 61
South Africa 3.4 2.5-4.3 7.1 4.8-9.5 14 8.5-20 23 15-34 62
Tajikistan 29 27-31 40 36-45 2.4 1.8-3.0 26 20-33 51
Thailand 1.7 1.1-2.7 10 9.4-11 2.5 1.4-3.9 3.6 2.0-5.6 74
Ukraine 27 26-28 43 42-44 1 7.1-16 25 16-36 75
Uzbekistan 12 11-13 22 20-24 3.2 2.2-4.4 9.7 6.7-13 90
Viet Nam 3.6 3.4-3.8 17 17-18 8.4 5.3-12 8.8 5.5-13 78
Zimbabwe 3.1 2.7-3.4 8.9-20 1.2 0.85-1.6 8.2 5.8-11
mnmmm—
Africa 2.6 1.6-3.7 2.2-27 77 64-90 7.0 5.8-8.3

The Americas 2.5 1.5-3.8 12 3.9-23 1 9.2-12 1.0 0.91-1.2 87
Eastern Mediterranean 4.0 2.8-5.4 12 1.5-32 36 26-47 5.0 3.6-6.6 82
Europe 17 16-18 52 45-59 70 55-87 7.5 5.9-9.4 86
South-East Asia 2.5 1.9-3.3 14 7.7-21 171 117-236 8.6 5.9-12 75
Western Pacific 4.6 3.5-5.9 16-32 101 81-123 5.2 4.2-6.4

mmmnmmm—

Numbers shown to two significant figures if under 100 and to three significant figures otherwise.
* MDR-TB is a subset of RR-TB (78% globally).

5 Best estimates are for the latest available year.

¢ Rates are per 100 000 population.
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FIG. 4.30
Percentage of new TB cases with MIDR/RR-TB?
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2 Percentages are based on the most recent data point for countries with representative data from 2005 to 2020. Model-based estimates for countries without data are not
shown. MDR-TB is a subset of RR-TB.

FIG. 4.31
Percentage of previously treated TB cases with MDR/RR-TB?
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@ Percentages are based on the most recent data point for countries with representative data from 2005 to 2020. Model-based estimates for countries without data are not
shown. MDR-TB is a subset of RR-TB.
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FIG. 4.32
Estimated incidence of MDR/RR-TB? in 2019, for countries with at least 1000 incident cases
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* MDR-TB is a subset of RR-TB.

TABLE 4.10

Estimated global incidence of rifampicin-resistant and/or isoniazid-resistant TB, 2019
Number in thousands.?

RIFAMPICIN-RESISTANT RIFAMPICIN-SUSCEPTIBLE GLOBAL
UNCERTAINTY UNCERTAINTY UNCERTAINTY
BEST ESTIMATE INTERVAL BEST ESTIMATE INTERVAL BEST ESTIMATE INTERVAL
ISONIAZID-RESISTANT 361 308-413 1060 639-1 490 1420 1030-1880
ISONIAZID-SUSCEPTIBLE 105 89-120 8430 7 480-9 380 8540 7590-9 490

2 Numbers shown to two significant figures if under 100 and to three significant figures otherwise.
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FIG. 4.33

Average annual rate of change (represented by the slope of the red line) in the percentage of new
TB cases with MDR-TB, 2010-2019°
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@ Countries shown had a population of at least 10 million in 2019 and at least three data points on MDR-TB.
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4.4 National TB prevalence surveys

The prevalence of TB disease is not an indicator in the
SDGs or a high-level indicator of the End TB Strategy, and
no global target has been set for the period 2016-2035.!
Furthermore, indirect estimates of prevalence suffer from
considerable uncertainty, because they are derived from
estimates of incidence and assumptions about disease
duration. Nonetheless, in an important subset of countries
with a large proportion of the world’s TB burden
(Fig. 4.2), national TB prevalence surveys continue to pro-
vide the best method for directly measuring the number
of cases and informing estimates of TB incidence (includ-
ing its distribution by age and sex), and directly measur-
ing trends when repeat surveys are done. Findings from
surveys can also inform assessment of actions needed to
reduce the burden of TB disease.

The Task Force retained national TB prevalence sur-
veys within its strategic areas of work for 2016-2020
(Box 4.1). The group of countries where these surveys con-
tinue to be relevant are defined as those with a relatively
high estimated burden of TB (about 150 incident cases per
100 000 population per year) that do not yet have health
systems, national notification systems and VR systems of
the quality and coverage required to provide reliable and
routine direct measurements of the number of TB cases
and deaths.’

Countries in which national prevalence surveys were
implemented in 2000-2020 or are planned to start in 2021
are shown in Fig. 4.34 and Fig. 4.35. An unprecedented
number of surveys were implemented in 2007-2015, a peri-
od in which the WHO Global Task Force on TB Impact
Measurement defined national TB prevalence surveys in
22 global focus countries as one of its three strategic areas
of work (Box 4.1).

Between 2007 and the end of 2019, a total of 33 sur-
veys in 30 countries (with repeat surveys in Myanmar, the
Philippines and Viet Nam) were completed that used the
screening and diagnostic methods recommended in the
second edition of the WHO handbook on prevalence sur-
veys (18). This included 16 surveys in Asian countries and
17 in African countries. In 2018-2019, the first national
surveys were completed in Eswatini, Lesotho, Mozam-
bique, Nepal and South Africa. As of August 2020, field
operations of the first national survey in India were on
hold due to the COVID-19 pandemic. The survey is one of

! This is in contrast to the era of the Millennium Development
Goals and Stop TB Strategy, when one of the global targets for
reductions in TB disease burden was to halve prevalence between
1990 and 2015.

2 In the Task Force’s April 2016 meeting, epidemiological criteria
for conducting a survey were defined for two groups of countries:
those that implemented a survey in 2009-2015 and in which a
repeat survey could be considered; and those that have never con-
ducted a survey. There were 24 countries in the first group and 33
in the second. For any of these 57 countries, it was emphasized
that feasibility criteria must also be considered. In particular, the
prerequisites for conducting a survey defined in the WHO hand-
book on national TB prevalence surveys should be met (18). For
further details on the meeting, see WHO (2016) (8).

60 GLOBAL TUBERCULOSIS REPORT 2020 »

FIG. 4.34

National surveys of the prevalence of TB
disease, actual (2000-2020) and planned (2021)
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The survey in Indonesia (2004) did not use chest X-ray to screen individuals for
sputum submission.

The surveys in Bangladesh (2008) and Eritrea (2005) collected sputum samples
from all individuals (aged =15 years), and did not use chest X-ray and/or a
symptom questionnaire to screen individuals for sputum submission.

Field operations are ongoing.

the largest ever undertaken, with a planned sample size of
about 500 000 people. Planning is underway for a first-ev-
er national survey in Botswana (currently scheduled to
start in 2021),> and repeat surveys are under discussion
in Ethiopia, Ghana, Nigeria, Pakistan and the United
Republic of Tanzania.

The distribution of TB disease by age (=15 years) and
sex based on prevalence survey data from the 33 sur-
veys implemented in 2007-2019 is shown in Fig. 4.36a,
Fig 4.36b and Fig. 4.37. In most Asian countries and
some African countries (e.g. Ghana, Lesotho, Malawi,
Mozambique, Rwanda and the United Republic of Tan-
zania), prevalence increased with age. However, in several
African countries (e.g. Ethiopia, Gambia, Namibia, Nige-
ria, South Africa, Sudan, Uganda and Zambia), preva-
lence per 100 000 population peaked among those aged
35-54 years. The M:F ratio of cases for the same set of

> A combined survey of the prevalence of TB and HIV was piloted
in Botswana in 2019 but was found to be too logistically difficult
to implement. As a result, a decision was made to separate the
two surveys.



FIG. 4.35

Countries in which national population-based surveys of the prevalence of TB disease have been
implemented using currently recommended screening and diagnostic methods? since 2000 or are

planned (status in August 2020)

No survey planned %

Survey planned®
5 &

Survey ongoing®

One survey completed?
>2 surveys completed®
Not applicable

Screening methods include field chest X-ray; at least culture was used to confirm diagnosis. The most recent surveys in Bangladesh, Eswatini, Kenya, Lesotho,

Myanmar, Mozambique, Namibia, Nepal, Phillipines, South Africa and Viet Nam used both culture and Xpert MTB/RIF to confirm diagnosis.

o

Countries were implementing field operations in August 2020.

has been published.

A country has submitted at least a draft survey protocol and a budget plan to the WHO Global Task Force on TB Impact Measurement.

A survey was conducted in accordance with WHO recommendations as outlined in ‘Tuberculosis prevalence surveys: a handbook (2011)" and at least a preliminary report

¢ A repeat national survey is one in which participants were screened with chest X-ray, and (at least) culture was used to diagnose TB cases.

surveys showed a systematically higher burden of TB dis-
ease among men, with ratios ranging from 1.2 (in Ethio-
pia) to 4.5 (in Viet Nam) for bacteriologically confirmed
pulmonary TB. In most countries, the ratio was in the
range 2-4, with generally higher ratios in Asia than in
Africa.

The ratio of prevalence to notifications (P:N)' can be
used to assess detection and reporting gaps (Fig. 4.38a)
and variation in these gaps by sex (Fig. 4.38b). The P:N
ratios from the 33 surveys implemented in 2007-2019
suggest that these gaps are marginally higher in Asia than
in Africa. The data also suggest that women are access-
ing available diagnostic and treatment services more
effectively than men. The higher disease burden in men,
combined with larger gaps in detection and reporting,
indicates a need for strategies to improve access to and
use of health services among men (19).

! The unit of the P:N ratio is expressed in years.
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FIG. 4.36A

Estimated age-specific prevalence of bacteriologically confirmed pulmonary TB for surveys
implemented in Africa in 2010-2019

The red line denotes the best estimate and the blue shaded areas are the 95% confidence intervals.
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@ Age groups were restricted to only three categories because the number of survey cases was low.

5 Bacteriologically confirmed TB cases could not be verified for United Republic of Tanzania, so smear-positive TB prevalence rates are shown instead.
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FIG. 4.36B

Estimated age-specific prevalence of bacteriologically confirmed pulmonary TB for surveys
implemented in Asia in 2007-2019

The red line denotes the best estimate and the blue shaded areas are the 95% confidence intervals.
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FIG. 4.37

The male to female ratio for bacteriologically
confirmed adult TB cases detected in
prevalence surveys implemented 2007-2019
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@ Due to laboratory challenges during the survey in UR Tanzania, it was only
possible to directly estimate the prevalence of smear-positive (as opposed to
bacteriologically confirmed TB).
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FIG. 4.38A
The prevalence to notification (P:N) ratio for

adult TB cases detected in prevalence surveys
implemented 2007-2019°
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The P:N ratio is for smear-positive TB, except for Bangladesh, DPR Korea,
Kenya, Myanmar (2018), Namibia (2018), Uganda, Viet Nam (2017) and
Zimbabwe where it was based on bacteriologically confirmed TB. Prevalence
estimates are from a cross-sectional survey, and therefore only represent one
point in time. Notification data are from the main year of the survey.



FIG. 4.38B
The prevalence to notification (P:N) ratio by

sex for adult TB cases detected in prevalence
surveys implemented 2007-2019°
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@ The P:N ratio is for smear-positive TB, except for Bangladesh, DPR Korea,
Kenya, Myanmar (2018), Namibia (2018), Uganda, Viet Nam (2017) and
Zimbabwe where it was based on bacteriologically confirmed TB. Prevalence
estimates are from a cross-sectional survey, and therefore only represent one
point in time. Notification data are from the main year of the survey.

45 Strengthening TB surveillance

National surveillance systems that produce timely data of
high quality and coverage are the best way to reliably track
TB epidemics, assess progress towards national and glob-
al targets for TB, and guide programmatic decisions and
policies related to TB. Since 2007, the WHO Global Task
Force on TB Impact Measurement has included strength-
ening of national notification and VR systems as one of its
strategic areas of work (Box 4.1). The ultimate goal is for
all countries to reliably track their TB epidemics, in terms
of TB incidence and TB mortality, using data from nation-
al notification and VR systems, respectively.

In 2011-2012, the Task Force developed the WHO
checklist of standards and benchmarks for TB surveil-
lance (4). This can be used to assess the extent to which a
national surveillance system meets the standards required
for notification and VR data to provide a direct measure-
ment of TB incidence and mortality, and to identify gaps
that need to be addressed. It then provides the basis for
recommendations about the investments and actions
needed to close any gaps that are identified. The check-
list includes 10 core and three supplementary standards
(Table 4.11), The standards are general statements about
the criteria that a high-performing TB surveillance sys-
tem needs to meet; the benchmarks define in quantitative
terms the level of performance considered sufficient to
meet each standard. A standard is then defined as met,
partially met or not met.

There has been substantial progress in the assessment
of TB surveillance systems using the checklist. In the peri-
od January 2013-August 2020, 82 countries completed at
least one assessment (Fig. 4.1), including 29 of the 30 high
TB burden countries (Table 4.2). Of these assessments,
51 were implemented since January 2018. Repeat assess-
ments that allow evaluation of whether progress is being
made in strengthening surveillance have been completed
in 41 countries, including 19 high TB burden countries.
Eight countries (Eswatini, Indonesia, Nigeria, Pakistan,
Philippines, Rwanda, Zambia and Zimbabwe) have com-
pleted three assessments.

An overview of the main results from the most recent
assessment in the 29 high TB burden countries' (Fig. 4.39)
shows the following:

> there was impressive standardization and consistency
in the case definitions used, and the type of data col-
lected, according to the WHO recording and reporting
framework (27 countries met the first two standards).

> the completeness of reporting of data from lower
administrative levels (e.g. districts, provinces) to the
national level requires improvement in many coun-
tries. Reporting was complete (100% of expected
reports received at the national level ) in only 10 of the
29 countries.

! The exception is China, where a partial assessment has been com-
pleted (Table 4.2).
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» the transition from a paper (standard B1.4) to a digital
case-based surveillance system (standard B1.5) remains
a key priority.

» in both paper-based and digital surveillance systems,
there are challenges with the quality, accuracy and
completeness of data.

» the standard for external consistency of data (standard
B1.6) was met more often (17 countries) than that of inter-
nal consistency (standard B1.7) (8 countries). When the
external consistency standard was not met, it was most-
ly due to underreporting of childhood TB, which poses
well-recognized challenges (Box 4.2). This situation sug-
gests that systematic issues exist in terms of the diagnosis
and reporting of TB in children (standard B2.3).

» significant gaps remain with the coverage of the TB
surveillance system (only the Russian Federation met
standard B1.8) and overall access to health care (stand-
ard B1.9).

» only Brazil and the Russian Federation have national
VR systems with standard coding of causes of death,
good coverage and high-quality data (standard B1.10).!

» surveillance of drug-resistant TB is of high quality in 13
countries and of medium quality in six (standard B2.1).

» surveillance of HIV infection among TB patients is of
high-quality in 17 countries and of medium quality in
an additional five (standard B2.2).

Results from repeat assessments of the performance of
TB surveillance generally show that progress is being made
(Fig. 4.40). Of the 41 countries where a repeat assessment
has been completed, 30 made a net improvement (in terms
of their overall score); among the remaining 11 countries,
there was no change in five and a deterioration in six. Rea-
sons for the latter included a worsening in internal con-
sistency, the coverage of testing for drug-resistant TB and
the coverage of the TB surveillance system.

Of the 19 high TB burden countries that completed a
repeat assessment, 17 made a net improvement; there was
no change in Zimbabwe and a deterioration in Lesotho
(the internal and external consistency of data worsened
and there was evidence of increasing financial barriers to
accessing health care).

Other findings from repeat assessments in high TB
burden countries were that:

» standardization of case definitions and the type of data
collected based on the WHO definitions and reporting
framework for TB was maintained or improved;

» strong improvements were made in the completeness of
data reporting from lower to higher administrative lev-
els, and in the internal consistency of surveillance data;

' Mortality data from VR systems or mortality surveys are available
for a further seven countries (Table 4.2), and were used for the
country-specific estimates of TB mortality included in this report.
Standards for VR quality and coverage in the TB standards and
benchmarks differ from standards in Global Health Estimates 2016:
Deaths by Cause, Age, Sex, by Country and by Region, 2000-2016.
WHO 2018, and the forthcoming Global Health Estimates 2019.
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FIG. 4.39

Summary of results from the latest national
assessment of TB surveillance using the WHO
checklist of standards and benchmarks, 29 out
of 30 high TB burden countries?®

| Data quality | Coverage | VR | DR, HIV, Children |

B1.1 B12 B13 Bl4 BI15 B16 B1.7 BI.8 B9 B1.10 B21 B22 B23
Standard

. Met |:| Partially met . Not met |:| Not assessed

Proportion of countries (%)

VR, vital registration; DR, drug-resistant TB

2 The number of countries is shown within the bars; Standard B1.4 was not
applicable in 9 countries; standard B1.5 was not applicable in 14 countries; the high
TB burden country for which full results are not available is China.

> there were only limited improvements in the transi-
tion from paper to digital case-based surveillance, with
large gaps still evident;

> there were improvements or consistently good levels of
performance in the surveillance of drug-resistant TB
and TB/HIV; and

> there were minimal improvements or persistent gaps in
the coverage of the TB surveillance system, access to
health care and VR data.

The top-five priority recommendations from TB sur-
veillance assessments (and the national TB epidemiolog-
ical reviews of which they are almost always a part) are
shown in Table 4.12.

As part of the work of the WHO Global Task Force
on TB Impact Measurement (Box 4.1), a comprehensive
background document about the key findings and recom-
mendations from the 82 countries where an assessment
has been carried out is in preparation, and will provide
the basis for a second edition of the TB surveillance
checklist (in 2021). A new product - standardized coun-
try profiles to highlight key results and recommendations
from each assessment - is also in development. The aim
is that NTPs and their partners can use these profiles to
help inform investments and actions to strengthen TB
surveillance.



FIG. 4.40

Net change in summary score in the latest assessment of the performance of TB surveillance
using the WHO checklist of standards and benchmarks, for 41 countries where a repeat
assessment had been completed by August 2020
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TABLE 4.11

Standards included in the WHO TB surveillance checklist

Standards

B1.1 Case definitions are consistent with WHO guidelines

B1.2 TB surveillance system is designed to capture a minimum set of variables for all reported TB cases

B1.3 All scheduled periodic data submissions, e.g. digital data files or quarterly paper reports, have been received and
processed at the national level

B1.4 Data in quarterly reports (or equivalent) are accurate, complete and internally consistent (For paper-based

D li
St aaty systems only)

B1.5 Data in national database are accurate, complete, internally consistent and free of duplicates (For digital

]
2
8 case-based or patient-based systems only)
B1.6 TB surveillance data are externally consistent
B1.7 Number of reported TB cases is internally consistent (within country)
B1.8 All diagnosed cases of TB are reported
System coverage
B1.9 Population has good access to health care
Vital registration B1.10 Vital registration system has high national coverage and quality
E B2.1 Surveillance data provide a direct measure of drug-resistant TB in new cases
S
c
g . B2.2 Surveillance data provide a direct measure of the prevalence of HIV infection in TB cases
z Subpopulations
o B2.3 Surveillance data for children reported with TB (defined as ages 0-14 years) are reliable and accurate or all
05’ diagnosed childhood TB cases are reported
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TABLE 4.12

The top-five priority recommendations from assessments of TB surveillance using the WHO
checklist of standards and benchmarks?

High TB burden countries Other countries
(EVA)) (n=52)

Transition towards or strengthen case-based digital platform (n=29) Transition towards or strengthen case-based digital platform (n=48)

Improve diagnostic capacity (e.g. by including TB in UHC package,

Devel iew SOP tool for dat lit d validity (n=21
SR @I RN ST e (a7 KAL) improving the coverage of the health facility network) (n=41)

Improve diagnostic capacity (e.g. by including TB in UHC package,

Devel i P | f li lidi =34
improving the coverage of the health facility network) (n=17) Ve O Ele (TS 1015 eirtderet totr € Lty Emel Va7 (=)

Strengthen routine supervision for data quality checks or hold a data

Improve reporting from the public and private sectors (n=16) e U

Measure the level of underreporting by implementing an inventory study

(n=27)
Improve the availability and quality of TB mortality data Provide staff training on recording and reporting to improve data quality
(e.g. CRVS and use of specific ICD codes) (n=16) (n=27)

Improve the availability and quality of TB mortality data (e.g. CRVS and
use of specific ICD codes) (n=27)

CRVS, Civil registration and vital statistics; ICD, International Classification of Diseases; SOPs, Standard operating procedures; UHC, Universal health coverage.
2 Of the 82 countries that had completed an assessment by August 2020 (Fig. 4.1), recommendations were not available for one country.
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Chapter 5

TB diagnosis and treatment

Key facts and messages

The political declaration at the
United Nations high-level meeting
on tuberculosis (TB) in 2018 included
targets to diagnose and treat

40 million people with TB (including
3.5 million children) and 1.5 million
people with drug-resistant TB
(including 115 000 children) in the
5-year period 2018-2022.

Globally, 7.1 million people with TB
were reported to have been newly
diagnosed in 2019 — a small increase
from 7.0 million in 2018 but a large
increase from 6.4 million in 2017 and
5.7-5.8 million annually in the period
2009-2012. The combined total for
2018-2019 (14.1 million) was 35% of the
way towards the 5-year target.

Most of the increase since 2013 is
explained by trends in India and
Indonesia, the two countries that rank
first and second worldwide in terms
of estimated incident cases per year.
In India, notifications of people newly
diagnosed with TB rose from 1.2 million
in 2013 to 2.2 million in 2019 (+74%).

In Indonesia, notifications rose from

331703 in 2015 to 562 049 in 2019 (+69%).

In 2020, the COVID-19 pandemic has
had a negative impact on access to TB
diagnosis and treatment; provisional
data are discussed in Chapter 3.

Of the 7.1 million people with a new
episode of TB who were diagnosed
and notified in 2019, 58% were men,
34% were women and 8% were
children. About half a million children
were diagnosed and notified in both
2018 and 2019; the combined total of
1.04 million was 30% of the 5-year
target of 3.5 million.

There is still a large global gap between
the estimated number of incident cases
(10.0 million, range 8.9-11.0 million, in
2019) and the number of people newly
diagnosed (7.1 million in 2019), due to
underreporting of detected cases and

underdiagnosis (if people with TB cannot
access health care or are not diagnosed
when they do). Five countries accounted
for more than half of the global gap:
India (17%), Nigeria (11%), Indonesia
(10%), Pakistan (8%) and the Philippines
(7%). In these countries especially,
intensified efforts are required to reduce
underreporting and improve access to
diagnosis and treatment.

Globally, TB treatment coverage (the
number of people notified and treated
divided by the estimated incidence)
was 71% (range, 64-79%) in 2019, up
from 69% (range, 62-77%) in 2018 and
59% (range, 52-67%) in 2015. Four
World Health Organization (WHO)
regions achieved levels above 75%:
the Americas, Europe, South-East Asia
and the Western Pacific.

Of the 30 high TB burden countries,
those with high levels of treatment
coverage in 2019 (>80%) included
Brazil, China, the Russian Federation
and Thailand. The lowest levels, with
best estimates of 50% or less, were in
Central African Republic and Nigeria.

Globally in 2019, 57% of pulmonary
TB cases were bacteriologically
confirmed (others were clinically
diagnosed). This was a slight increase
from 55% in 2018, but the proportion
has remained almost unchanged
since 2005. In high-income countries,
84% of pulmonary cases were
bacteriologically confirmed.

As countries intensify efforts to

close gaps between incidence

and notifications, bacteriological
confirmation of TB needs to be
monitored to ensure that people are
correctly diagnosed and started on the
most effective treatment. The aim should
be to increase the percentage of notified
cases confirmed bacteriologically

by scaling up the use of WHO-
recommended diagnostics that are more
sensitive than smear microscopy.
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Bacteriological confirmation of TB is
necessary to test for drug resistance.
Globally in 2019, 61% of people with
bacteriologically confirmed pulmonary
TB were tested for rifampicin
resistance, up from 51% in 2018.

A global total of 206 030 people with
multidrug- or rifampicin-resistant

TB (MDR/RR-TB) were detected and
notified in 2019, a 10% increase

from 186 883 in 2018. The number
enrolled on treatment was 177 099, up
from 156 205 in 2018. Despite these
improvements, the total number of
people treated in 2018-2019, at 333 304,
was only 22% of the way towards the
5-year global target of 1.5 million. For
children, the total was 8986, less than
10% of the 5-year target of 115 000.

Closing the incidence-treatment
enrolment gap for MDR/RR-TB
requires increasing one or more

of the following: the proportion of
people with TB who are detected and,
of these, the proportion for whom

TB is bacteriologically confirmed;

the proportion of people with
bacteriologically confirmed TB who
are tested for drug resistance; and the
proportion of people with MDR/RR-TB
who are enrolled on treatment.

Globally in 2019, 69% of notified

TB patients had a documented HIV
test result, up from 64% in 2018. In
the WHO African Region, where the
burden of HIV-associated TB is highest,
86% of TB patients had a documented
HIV test result. A total of 456 426 TB
cases among people living with HIV
were reported (56% of the estimated
incidence of 815 000 cases). Of these,
88% were on antiretroviral therapy.

The latest data show treatment
success rates of 85% for TB, 57% for
MDR/RR-TB and 76% for TB patients
living with HIV.



Prompt and accurate diagnosis followed by provision of
treatment in line with international standards prevents
deaths and limits ill health among people who develop
tuberculosis (TB). It also prevents further transmission
of the infection to others. The 2020 and 2025 milestones
for reductions in TB incidence and TB deaths set in the
End TB Strategy (Chapter 2) require the case fatality
ratio (i.e. the proportion of people with TB who die from
the disease) to fall to 10% by 2020 and 6.5% by 2025. The
latter is only feasible if all people with TB are diagnosed
promptly and treated effectively. Patient-centred care and
prevention — backed by bold policies and supportive sys-
tems such as universal health coverage (UHC) and social
protection — are Pillars 1 and 2 of the End TB Strategy

(Box 5.1).

BOX 5.1

Pillars 1 and 2 of the
End TB Strategy

Pillar 1 of the End TB Strategy is “Integrated,
patient-centred care and prevention”. It has
four components:

» early diagnosis of TB, including universal
drug susceptibility testing, and systematic
screening of contacts and high-risk groups;

» treatment of all people with TB, including
drug-resistant TB, and patient support;

» collaborative TB/HIV activities and
management of comorbidities; and

» preventive treatment of persons at high risk
and vaccination against TB.

The fourth component of Pillar 1 is the topic of
Chapter 6.

Pillar 2 of the End TB Strategy is “Bold policies
and supportive systems”. This pillar also has
four components:

» political commitment with adequate
resources for TB care and prevention;

» engagement of communities, civil society
organizations and providers of public and
private care;

» UHC policy and regulatory frameworks for
case notification, vital registration, quality
and rational use of medicines, and infection
control; and

» social protection, poverty alleviation and
actions on other determinants of TB.

The components of Pillar 2 are primarily
discussed in Chapter 8.

For an overview of all aspects of the End TB
Strategy, see Chapter 2.
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The political declaration at the first United Nations
(UN) high-level meeting on TB, held in 2018, included
commitments by Member States to global targets for TB
treatment (Chapter 2) (1). The targets are to diagnose and
treat 40 million people with TB in the 5-year period 2018-
2022 (including 3.5 million children) and 1.5 million peo-
ple with drug-resistant TB (including 115 000 children).
The annual breakdown of the 40 million target is about
7 million in 2018 and about 8 million in subsequent years.

This chapter provides the latest national data reported
to the World Health Organization (WHO) on the diag-
nosis and treatment of TB in 2019, as well as data for
previous years. Section 5.1 presents and discusses data
on notifications of TB cases (overall, and disaggregat-
ed by age and sex, and by type and site of disease) and
the coverage of diagnostic testing. It includes data on the
contribution to case-finding efforts of public-public and
public-private mix (PPM) and community engagement
initiatives. Section 5.2 focuses on treatment coverage
(and on detection and treatment gaps) for people with
TB, HIV-associated TB and drug-resistant TB, comparing
numbers detected and treated with underlying estimates
of disease burden. Section 5.3 contains the most recent
data on treatment outcomes and time trends for three
groups: new and relapse TB patients, TB patients living
with HIV, and patients with multidrug- or rifampicin-re-
sistant TB (MDR/RR-TB).

Throughout the chapter, data are presented at global,
regional and country levels, giving particular attention to
high burden countries.! Further country-specific details
for all of the indicators covered in this chapter are available
online and in the global TB report mobile app (Annex 1).

In 2020, the COVID-19 pandemic has had a negative
impact on access to TB diagnosis and treatment. Provi-
sional data on trends in monthly TB notifications in 2020
in selected high TB burden countries are discussed in
Chapter 3. Impacts on approaches to service delivery and
mitigation strategies reported by 184 countries in WHO’s 2020
round of global TB data collection are also summarized.

5.1 Case notifications and testing coverage

5.1.1 TB case notifications in 2019 and trends
since 2000

Globally in 2019, 7.1 million people with a new episode
of TB (new and relapse cases) were diagnosed and noti-
fied to national TB programmes (NTPs) and reported to
WHO (Table 5.1). This was an increase from 7.0 million in
2018 and 6.4 million in 2017. The first milestone required
to reach the UN high-level meeting target of 40 million
between 2018 and 2022 was reached in 2018, but the num-
ber in 2019 fell short of the approximately 8 million need-
ed to be on track to reach the target. The combined total
for 2018-2019 (14.1 million) was 35% of the way towards
the 5-year target.

! The three WHO lists of high burden countries (for TB, HIV-asso-
ciated TB and multidrug-resistant TB [MDR-TB]) are explained
in Annex 2.



TABLE 5.1

Notifications of TB, HIV-positive TB, MDR/RR-TB and XDR-TB cases, globally and for WHO

regions, 2019

PULMONARY NEW AND RELAPSE

EXTRA- HIV-
S TR ] TOTAL NEW AND e PULMONARY  POSITIVE 1o bp w0 b mo,
NOTIFIED  RELAPSE NEWAND  NEW AND
NUMBER BACTERIOLOGICALLY NEWAND =~ MEW AND
CONFIRMED (%) (%)
Africa 1436330 1400293 1191433 66% 15% 318238 29 155 618
The Americas 250 341 235 600 199 417 78% 15% 20 122 4979 138
Eastern Mediterranean 506 641 497 998 377 324 55% 24% 1705 6328 73
Europe 243 789 200 322 168 574 66% 16% 25100 47 936 8560
South-East Asia 3641245 3378887 2728541 57% 19% 75 366 86 623 2444
Western Pacific 1416592 1389744 1281527 46% 8% 15895 31009 517

2 New and relapse includes cases for which the treatment history is unknown. It excludes cases that have been re-registered as treatment after failure, as treatment after
loss to follow-up or as other previously treated (whose outcome after the most recent course of treatment is unknown or undocumented).

5 XDR-TB is MDR-TB plus resistance to a fluoroquinolone and an injectable agent.

FIG. 5.1

Notifications of TB cases (new and relapse cases, all forms) (black) compared with estimated TB

incident cases (
Shaded areas represent uncertainty intervals.
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An additional 0.4 million people who had been pre-
viously diagnosed with TB and whose treatment was
changed to a retreatment regimen were also notified.

Trends in notifications of new and relapse cases since
2000 are shown in Fig. 5.1. Numbers increased between
2000 and 2009, stabilized at about 5.7-5.8 million annu-
ally during 2009-2012, and then started to increase again.
Many countries have increased the number of people new-
ly diagnosed with TB since 2012 (Fig. 5.2), but most of the
worldwide increase is accounted for by the two countries
that rank first and second globally in terms of their esti-
mated number of incident TB cases: India and Indonesia.'

! Estimates of TB incidence are provided in Chapter 4. See, for
example, Table 4.3.

In India, notifications of new and relapse cases
increased from 1.2 million in 2013 to 2.2 million in 2019
(+74%), including an increase of 250 000 (+13%) between
2018 and 2019. This followed the introduction of a nation-
al policy of mandatory notification in 2012, and the roll-
out (also since 2012) of a nationwide web- and case-based
reporting system (called “Nikshay”), which facilitates
reporting of detected cases by care providers in the public
and private sectors.

In Indonesia, notifications of new and relapse cases
increased from 331 703 in 2015 to 562 049 in 2019 (+69%),
following the introduction of a national policy of manda-
tory notification and increased public-private partner-
ship engagement for case reporting and patient treatment.
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FIG. 5.2

Trends in TB case notifications in selected high TB burden countries, 2012-2019
The countries shown are those in which case notifications increased by at least 10% per year between 2017 and 2019.
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This progress was driven by evidence from a national TB
prevalence survey in 2013-2014 and a national invento-
ry study of underreporting of detected TB cases in 2017,
which indicated that most of the gap between the estimat-
ed number of incident cases and official notifications of
TB cases was attributable to underreporting of cases in
both the public and private sectors.

The worldwide increase in notifications has also
occurred in the context of two global initiatives. The
first is a joint initiative, “Find. Treat. All. #EndTB” (2),
which aims to reach 40 million people with quality TB
care between 2018 and 2022, in line with the target set at
the UN high-level meeting on TB. This initiative is joint-
ly implemented by WHO, the Stop TB Partnership and
the Global Fund to Fight AIDS, Tuberculosis and Malar-
ia (Global Fund). The second is a strategic initiative on
finding an additional 1.5 million people with TB between
2017 and the end of 2019, compared with a baseline year of
2016, with a focus on 13 priority countries. This initiative
is funded by the Global Fund, and supported by WHO
and the Stop TB Partnership (3).

Engagement of all care providers in the public and pri-
vate sectors should be an integral component of national
TB strategies, to ensure that everyone with TB is detected
and appropriately treated. PPM initiatives have particu-
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lar relevance to high burden countries in Africa and Asia.
The contribution of PPM to total notifications in countries
that have reported PPM data for several years is summa-
rized in Box 5.2.

5.1.2 Notifications disaggregated by age
and sex
The distribution of notified cases in 2019 by age and sex is
shown globally and for the six WHO regions in Fig. 5.3.
Of the global total, 58% were men, 34% were women and
8% were children (aged <15 years). About half a million
children were diagnosed and notified in both 2018 and
2019; the combined total of 1.04 million was 30% of the
5-year global target (for 2018-2022) of 3.5 million.

The global male:female (M:F) ratio for notifications in
2019 was 1.6, but ranged across regions from 1.1 (WHO
Eastern Mediterranean Region) to 2.0 (Western Pacific
Region), and among the 30 high TB burden countries
from 1.1 (Mozambique and Papua New Guinea) to 2.5
(Viet Nam). In contrast, the overall M:F ratio in 33 nation-
al TB disease prevalence surveys of adults in African and
Asian countries implemented in 2007-2019 was about 2.4,
ranging from 1.2 in Ethiopia to 4.5 in Viet Nam; in most
countries, the ratio was in the range 2-4, with general-
ly higher ratios in Asia than in Africa (see Chapter 4 for
further details).



BOX 5.2

Trends in the contribution of PPM approaches to TB case notifications

Engaging with all health providers through PPM?
approaches is essential to reach the approximately

3 million people with TB who miss out on access to
quality care each year, due to either underreporting
or underdiagnosis. These gaps are more pronounced
in high TB burden countries where the private sector
dominates the provision of health care or where a
large proportion of health care providers in the public
sector are not linked with NTPs.

Seven countries (Bangladesh, India, Indonesia,
Myanmar, Nigeria, Pakistan and the Philippines)
account for more than 60% of the global gap between
estimated incidence and the number of people
diagnosed with TB and reported to national authorities.
They have been designated as the “Big Seven” PPM
priority countries.” The annual number of notifications
associated with PPM in these seven countries increased
from 225 000 cases in 2010 to more than 1.8 million
cases in 2019. The proportion of total notifications
contributed by public—private mix in these countries
increased from 10% to nearly 30% in the same period;
for public—public mix, the increase was from 6% to
12% (Fig. B5.2.1). Trends in other countries that have
prioritized either public—public or public-private mix
engagement are shown in Fig. B5.2.2 and Fig. B5.2.3.

Recent PPM-associated contributions to notifications
have been boosted by the targets set at the UN high-
level meeting on TB in 2018, by global initiatives such
as the WHO Director-General'’s flagship initiative Find.
Treat. All. #EndTB¢ (a collaboration with the Global
Fund and Stop TB Partnership) and the Global Fund'’s

FIG. B5.2.1

Strategic Initiative to find an additional 1.5 million
people with TB by the end of 2019, and by continued
support from the US Agency for International
Development (USAID) at global and national levels.

Global attention to PPM has also been bolstered
by the rollout in 20 countries of a PPM roadmap
released in 2018 by WHO, the Public-Private Mix
Working Group of the Stop TB Partnership, USAID,
the Global Fund and other international partners.®
The roadmap sets out 10 priority actions needed to
accelerate and expand the engagement of all care
providers in global efforts to end TB.

Alongside the increased contribution of PPM to
notifications, there is also evidence that, in many places,
the quality of TB care in the private sector falls short of
international standards. For example, PPM-associated

@ "Public—public” mix refers to engagement by a country’s NTP with public
health sector providers of TB care that are not under the direct purview of the
NTP. Examples include public hospitals, public medical colleges, prisons and
detention centres, military facilities, and public health insurance organizations.
"Public-private” mix refers to engagement by the NTP with private sector
providers of TB care. Examples include private individual and institutional
providers, the corporate or business sector, mission hospitals, nongovernmental
organizations, and faith-based organizations.

Public—private mix (PPM) for TB prevention and care: a roadmap. Geneva:

World Health Organization; 2018 (https://www.who.int/tb/publications/2018/

PPMRoadmap/en/) (4).

¢ Joint Initiative "FIND. TREAT. ALL. #ENDTB" [website]. Geneva: World Health
Organization; 2019 (https://www.who.int/tb/joint-initiative/en/, accessed 18
August 2020) (2).

4 WHO and Global Fund sign cooperation agreement. Strategic Initiative to reach
missed TB cases a critical component of grant [website]. Geneva: World Health
Organization; 2019 (https://www.who.int/tb/features_archive/WHO_Global _
Fund_agreement/en/, accessed 18 August 2020) (3).

o

Contribution of public-private mix to TB case notifications in the "Big Seven" PPM priority
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Contribution of public-private mix to TB case notifications in eight countries, 2010-2019
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FIG. 5.3

Estimated TB incidence (black outline) and new and relapse TB case notification rates by age and

sex® (female in purple; male in

). globally and for WHO regions, 2019
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2 Countries not reporting cases in these categories are excluded. Cases included accounted for 89% of reported cases.

In the WHO regions of the Eastern Mediterranean,
South-East Asia and Western Pacific, the TB epidemic is
a markedly ageing one, with a progressive increase in the
notification rate with age, and a peak among those aged
65 years or over. Elsewhere, notification rates were high-
est among adults aged 45-54 years in the WHO African
Region, 25-34 years in the Region of the Americas and
35-44 years in the European Region (Fig. 5.3). In eight
high TB burden countries (Bangladesh, Brazil, China, the
Democratic People’s Republic of Korea, Lesotho, the Rus-
sian Federation, Thailand and Viet Nam) less than 5% of
notified cases were children (Fig. 5.4).

Variation among countries in the child:adult and M:F
ratios of cases may reflect real differences in epidemiolo-
gy, differential access to or use of health care services, or
differential diagnostic and reporting practices. In general,
notification data appear to understate the share of the TB
burden accounted for by men and children (see Chapter 4
for further details). Particular issues with diagnosis and
reporting of TB in children include variable case defini-
tions and underreporting of cases diagnosed by paediatri-
cians in the public and private sectors. Greater attention
to the quality of TB notification data for children is war-
ranted in many countries; recent efforts to strengthen
data collection for children and adolescents are highlight-
ed in Box 5.3.

5.1.3 Notifications disaggregated by type and
site of TB disease

As countries seek to improve TB diagnosis and treatment,
and to close gaps between estimated incidence and noti-
fications of TB cases — especially in the context of recent
global initiatives to “find the missing people with TB” and
the global target set at the UN high-level meeting on TB in
2018 (Section 5.1.1) — the proportion of notified cases that
are bacteriologically confirmed needs to be monitored. The
microbiological detection of TB is critical because it allows
people to be correctly diagnosed and started on the most
effective treatment regimen as early as possible. Most clin-
ical features of TB and abnormalities on chest radiography
or histology results generally associated with TB have low
specificity, which may lead to false diagnoses of TB, and
hence to people being enrolled in TB treatment unneces-
sarily. The aims should be to increase the percentage of cas-
es confirmed bacteriologically (based on scaling up the use
of recommended diagnostics that are more sensitive than
smear microscopy), and to ensure that people with a neg-
ative bacteriological test result are not started on TB treat-
ment unless they meet the relevant clinical criteria.

Of the 7.1 million new and relapse cases notified in
2019, 5.9 million (84%) had pulmonary TB (Table 5.1). Of
these, 57% were bacteriologically confirmed. This was a
slight increase from 55% in 2018, but the percentage has
remained virtually unchanged since 2005 (Fig. 5.5).! The

! A bacteriologically confirmed case is one from whom a biological
specimen is positive by smear microscopy, culture or WHO-recom-
mended rapid diagnostic test, such as the Xpert MTB/RIF® assay.
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FIG.5.4
Percentage of new and relapse TB cases that were children (aged <15 years), 2019
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FIG.5.5

Percentage of new and relapse? pulmonary TB cases with bacteriological confirmation, globally
and for WHO regions, 2000-2019
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2 The calculation for new and relapse pulmonary cases in years prior to 2013 is based on smear results, except for the European Region where data on confirmation by
culture was also available for the period 2002-2012.
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BOX 5.3

Strengthening data collection for children and adolescents with TB

Following a Call to action for childhood TB in 2011,2
the availability of surveillance and national level
study data have improved and expanded, as have
estimates of disease burden (Fig B5.3.1).

The Roadmap towards ending TB in children and
adolescents,” launched alongside the UN high-
level meeting on TB in 2018, provides an agenda
for scaling up interventions for children (<10 years)
and adolescents (10-19 years); it also highlights

the main remaining gaps related to data collection,
reporting and analysis. In 2020, to address some of
these gaps, WHO asked countries to report data on
national notifications for more disaggregated age
groups (0-4, 5-9, 10-14 and 15-19 years, compared
with the previous groupings of 0-4 and 5-14 years),
the number of children and young adolescents
enrolled in treatment for MDR/RR-TB, and treatment
outcomes for children and young adolescents
specifically (as opposed to all age groups only).

FIG. B5.3.1

Notifications of children and adolescents diagnosed
with TB

Globally, the number of TB notifications among
children and young adolescents aged 0-14 years
increased from less than 400 000 in 2015 to 523 000
in 2019 (Fig B5.3.2). The 2018-2019 total of 1.04
million represents 30% of the 5-year (2018-2022)
target of 3.5 million set at the UN high-level meeting.
Of total global notifications in 2019, 97% were
reported with age disaggregations at national level
that included the category 0-14 years (Fig B5.3.3).
WHO recommendations have evolved from a focus
on age disaggregation for new smear-positive

TB cases until 2006, followed by the addition of
disaggregated data for new smear-negative and new
extrapulmonary TB cases between 2007-2012, and
finally to age disaggregation for all new and relapse
cases since 2013.

2 Call to action for childhood TB [website]. Stop TB Partnership:
2011 (http://www.stoptb.org/getinvolved/ctb_cta.asp, accessed
18 August 2020) (5).

> Roadmap towards ending TB in children and adolescents.
Geneva: World Health Organization; 2018 (https://www.who.
int/tb/publications/2018/tb-childhoodroadmap/en/, accessed 18
August 2020) (6).

Global milestones related to TB in children and adolescents, 2011-2020
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FIG. B5.3.2

Global notifications of TB in children and
adolescents, 2000-2019%
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2 The gaps in the line graphs mark the new WHO TB recording and reporting
framework and respective TB case definitions that were introduced in 2013.
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Case notification data for more disaggregated age groups (0-4, 5-9, 10-14 and
15-19 years, compared with the previous groupings of 0-4 and 5-14 years)
were collected by WHO for the first time in 2020.

A total of 95 countries were able to report data
disaggregated into the four age categories for
children and adolescents, including 10 high TB
burden countries. In 2019, 396 000 cases among
children and adolescents aged 10-19 years were
reported — equivalent to 10% of total notifications in
these countries. Age-specific notification rates for the
four age groups in the 10 high TB burden countries
that reported data are shown in Fig B5.3.4.

Treatment of MDR/RR-TB in children

There was a small increase in the number and
proportion of children and young adolescents treated
for MDR/RR-TB between 2018 and 2019 (Table B5.3.1).
However, the 8986 children treated for MDR/RR-TB

in 2018-2019 represented only 7.8% of the 5-year
(2018-2022) target of 115 000.

TB treatment outcomes in children

Data for all five categories of treatment outcome
were available for 13 185 children and young
adolescents in 99 countries in the 2018 patient
cohort, all of which were in the WHO Region of the
Americas and the European Region. This included
two high TB burden countries (Brazil and the Russian
Federation). The treatment success rate was 84%
(Table B5.3.2), similar to that of adults. Further review
of the data is required to understand the reasons for
the relatively high proportion of children for whom
the treatment outcome was not evaluated (9.5%
compared with 6% for adults).

80 GLOBAL TUBERCULOSIS REPORT 2020 »

FIG. B5.3.3

Availability of national TB notification data
disaggregated by age group, including the
category 0-14 years, 2000-2019°
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FIG. B5.3.4

New and relapse TB case notification rates by
age group for children and adolescents in
10 high TB burden countries, 2019
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TABLE B5.3.1

Numbers of people enrolled in treatment for
MDR/RR-TB, for all ages and for children,
2018-2019

ALL AGES CHILDREN AGED SHARE OF CHILDREN

0-14 YEARS IN TOTAL (%)
2018 156 205 3398 2.2%
2019 177 099 5586 3.2%



TABLE B5.3.2

Treatment outcomes in children (0-14 years),
2018 cohort (n=13 185 children from 99 countries)

Treatment success 84

Failure 0.5
Death 1.9
Lost to follow-up 3.9
Not evaluated 9.5

A total of 123 countries reported the treatment
success rate among children and young
adolescents, including 19 high TB burden
countries. The overall figure was 85%, ranging from
73% in Papua New Guinea to 97% in Bangladesh.

Conclusions and next steps

The availability of data on TB in children and
adolescents is important to inform policy,
planning and programmatic action, including
targeted interventions, for these subpopulations.
For example, it can help with the development
and uptake of child-friendly formulations, and
guide decisions on procurement and supply chain
management.

Faster progress towards the targets set at the UN
high-level meeting will require action on various
fronts. Examples include better case detection
through active contact investigation, increased
use of WHO-recommended diagnostics on easier-
to-collect specimens from children (for example,
stool specimens), expansion of access to chest
radiography, and building capacity in the clinical
diagnosis of TB in children with probable or
possible TB who have negative bacteriological
results or do not have access to bacteriological
testing. For children with a clinical diagnosis of
drug-resistant TB, treatment regimens are based
on the drug susceptibility pattern of the most
likely source case. Special attention needs to

be paid to vulnerable children (e.g. those with
pneumonia, malnutrition or HIV). Coordination
and integration with primary health care, and
with maternal and child, nutrition, and HIV
programmes are crucial.

Adolescents are an important subpopulation with
relatively high notification rates, necessitating
specific adolescent-friendly interventions to
reduce stigma, discrimination and risky behaviour,
to diagnose and manage HIV coinfection, and to
address educational needs.

All countries are encouraged to transition to
case-based digital systems (Box 5.4) for the
collection of more detailed data, including on
children, adolescents and young adults.

remaining patients were diagnosed clinically (i.e. based
on symptoms, abnormalities on chest radiography or sug-
gestive histology).

During the period of increasing global notifications
between 2013 and 2019, the percentage of notified TB
cases that were bacteriologically confirmed has varied
at regional level (Fig. 5.5). In the WHO South-East Asia
Region — which includes the two countries (India and
Indonesia) that accounted for most of the rise in notifica-
tions worldwide - the percentage rose from 61% in 2016 to
66% in 2017, then declined to 55% in 2018 and was 57% in
2019. In three other WHO regions, steady improvements
were observed: the African Region (57% to 66%), Europe-
an Region (59% to 66%) and Region of the Americas (76%
to 78%).

Trends in the proportion of cases bacteriologically
confirmed from 2000 to 2019 in the 30 high TB burden
countries are shown in Fig. 5.6 and levels in all countries
in 2019 are shown in Fig. 5.7. There is considerable vari-
ation, even among countries with a similar epidemiolog-
ical profile. In general, levels of confirmation are lower in
low-income countries and highest in high-income coun-
tries (median, 84%), where there is wide access to the most
sensitive diagnostic tests (Fig. 5.8).

Reliance on direct smear microscopy alone is inherent-
ly associated with a relatively high proportion of uncon-
firmed pulmonary TB cases. However, in high TB burden
countries, differences in diagnostic and reporting practic-
es are the most likely cause of variation in the proportion
of pulmonary cases that are bacteriologically confirmed:
the percentage ranges from 30% in the Philippines to 78%
in Namibia.

Increases in notifications in high TB burden countries
in 2018-2019 were associated with a decrease in the pro-
portion of cases that were bacteriologically confirmed
(Fig. 5.9). If the proportion falls below 50% in a given set-
ting, a review of the diagnostic tests being used and the
validity of clinical diagnoses would be warranted (e.g.
via a clinical audit). In general, greater efforts are needed
to improve the availability and use of the most sensitive
diagnostic tests for TB, and to ensure that international
standards for TB care are met, to avoid both missed diag-
noses of people who have TB and overtreatment of people
who do not have TB. The aim should be to increase the
percentage of cases confirmed bacteriologically.

Extrapulmonary TB represented 16% of the 7.1 million
incident cases that were notified in 2019, ranging from 8%
in the WHO Western Pacific Region to 24% in the Eastern
Mediterranean Region (Fig. 5.10 and Table 5.1).
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FIG. 5.6
Percentage of new and relapse® pulmonary TB cases with bacteriological confirmation in the

30 high TB burden countries, 2000-2019
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2 The calculation for new and relapse pulmonary cases in years prior to 2013 is based on smear results, except for the Russian Federation where data on confirmation by
culture was also available for the period 2002-2012.
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FIG.5.7

Percentage of new and relapse pulmonary TB cases with bacteriological confirmation, 2019
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FIG.5.8

Distribution of the proportion of notified pulmonary cases that were bacteriologically confirmed
in 2019, by country income group

Boxes indicate the first, second (median) and third quartiles weighted by a country's number of pulmonary cases; vertical
lines extend to the minimum and maximum values, excluding countries with <10 cases.
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FIG.5.9

Changes in the proportion of bacteriologically confirmed pulmonary cases in relation to changes
in case notification rates, 30 high TB burden countries, 2018-2019
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Percentage of extrapulmonary cases among new and relapse TB cases, 2019
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5.1.4 HIV testing for TB patients and TB
detection among people living with HIV

WHO recommends systematic screening for TB symp-
toms among people living with HIV as an essential com-
ponent of the HIV care package, together with linkage to
diagnostic services, as necessary. In 2019, 86 countries
reported annual data on the number of TB cases notified
among those newly enrolled in HIV treatment. In total,
110 102 (7%) of the 1.5 million people who were reported
to be newly enrolled in HIV treatment in 2019 were diag-
nosed with TB during the same year; data for the 15 high
TB/HIV burden countries that reported data are shown
in Table 5.2.

In 2019, 172 countries reported 4.8 million notified
new and relapse TB patients with a documented HIV test
result; this was a 12% increase from 4.3 million in 2018
and was equivalent to 69% of notified TB cases (Fig. 5.11).
In 80 countries and territories, at least 90% of TB cases
knew their HIV status (Fig. 5.12). Documentation of HIV
status averaged 76% of TB patients in high TB burden
countries, but varied considerably, from 11% in Congo to
above 80% in 19 countries. In the WHO African Region,
which accounted for 73% of the global burden of HIV-as-
sociated TB in 2019 (Chapter 4), 86% of TB patients knew
their HIV status.

Globally, 456 426 cases of TB among people living with
HIV were notified in 2019 (Table 5.1), equivalent to 9.5%
of the 4.8 million TB patients with an HIV test result.

FIG. 5.11

TABLE 5.2

Number of people newly enrolled in HIV care
in 2019 who were also notified as a TB case
in 2019, 15 high TB/HIV burden countries that
reported annual data

NOTIFIED TB

OFPFOPLE  NUMBER  pinoiNTACE
COUNTRY NEWLY AS A OF THOSE

ENROLLED TB CASE NEWLY

IN HIV CARE ENROLLED IN

HIV CARE

Angola 36443 2666 7.3
Botswana 14713 1399 9.5
DR Congo 74 450 6797 9.1
Eswatini 16723 383 2.3
Ethiopia 36434 1914 5.3
Ghana 35424 2620 7.4
India 174 261 26 354 15
Indonesia 53 690 10 730 20
Kenya 149 524 6722 4.5
Malawi 127 830 1089 0.85
Myanmar 35572 3915 1
Papua New Guinea 4037 7353 18
Uganda 93597 6 235 6.7
UR Tanzania 316 702 19 146 6.0
Zimbabwe 118 800 2178 1.8
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5 Countries were excluded if the number with documented HIV status was not reported to WHO.
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FIG. 5.12

Percentage of new and relapse TB cases with documented HIV status, 2019
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Overall, the percentage of TB patients testing HIV-posi-
tive has fallen globally over the past 10 years. This decline
is evident in all WHO regions except the European
Region, where the rate is now triple what it was in 2009,
in part due to the overall upward trajectory of the HIV
epidemic in this region.

The number of people reported to have TB and HIV
globally was only 56% of the total estimated number of
HIV-positive incident TB cases (Fig. 5.13), exposing a
considerable detection gap. The biggest gaps — where more
than half of the people with HIV-associated TB were not
reported — were in the WHO Eastern Mediterranean (75%
gap), Western Pacific (57% gap) and African regions (51%
gap). Globally, the estimated percentage of people living
with HIV who knew their HIV status reached 81% in
2019. To enhance patient follow-up and reduce the higher
mortality rates in this population, there is a need for more
intensified TB case-finding among people attending HIV
care services, and for strengthened linkages between TB
and HIV recording and reporting systems.

In 2020, WHO released new guidelines on strategic
information related to HIV (7). The guidelines include
five indicators for identifying and addressing gaps in the
TB screening and diagnostic cascade; these indicators are
applicable in all countries but are considered a particular
priority in high TB/HIV burden countries. Adoption and
use of these indicators should help to improve TB case
detection among people living with HIV.
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FIG. 5.13

Estimated global number of incident HIV-
positive TB cases (red) compared with the
global number of notified new and relapse

TB cases known to be HIV-positive (black) and
the global number of TB patients started on
antiretroviral therapy (blue), 2004-2019

Shaded area represents uncertainty intervals.
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FIG. 5.14

Percentage of new and relapse TB cases initially tested with a WHO-recommended rapid

diagnostic test, 2019

5.1.5 Rapid testing for TB

Increasing access to early and accurate diagnosis using a
molecular WHO-recommended rapid diagnostic test' is
one of the main components of TB laboratory-strength-
ening efforts under the End TB Strategy.

As a first step, countries should adopt policies that
include diagnostic algorithms in which a WHO-recom-
mended rapid diagnostic test is the initial test for all peo-
ple with signs or symptoms of TB (8). Such policies are
particularly important for the 48 countries included in
one or more of the lists of high TB, TB/HIV and MDR-TB
burden countries; of these 48 countries, 41 reported hav-
ing policies that included such an algorithm by the end of
2019 (Table 5.3).

Policy adoption can be assessed using a second indica-
tor recommended by WHO (8), which is the percentage of
new and relapse TB cases initially tested with a WHO-rec-
ommended rapid diagnostic test. Globally, 2.0 million
new and relapse TB cases were identified by a WHO-rec-
ommended rapid diagnostic test in 2019, equivalent to

! WHO-recommended rapid diagnostic tests use molecular tech-
niques to detect TB among people with signs or symptoms of
TB. They include the Xpert MTB/RIF and Xpert MTB/RIF Ultra
(Cepheid, Sunnyvale, United States of America [USA]) assays;
the loop-mediated isothermal amplification test (TB-LAMP;
Eiken Chemical, Tokyo, Japan); the Truenat™ MTB, MTB Plus
and MTBRIF Dx tests (Molbio Diagnostics, Goa, India), and
lateral flow urine lipoarabinomannan assay (LF-LAM; Alere
Determine™ TB LAM Ag, USA).

Percentage (%)
[ ] o2
I 2549

B 075 J’
Bl 59 O %
Bl -2

[ ] Nodata

[ Notapplicable

58% of all bacteriologically confirmed pulmonary cases.
Among the 48 high burden countries, 18 reported that a
WHO-recommended rapid diagnostic test had been used
as the initial test for more than half of their notified TB
cases (Fig. 5.14).

Data on the quality of laboratory services in the 48
countries are shown in Table 5.4. One third (33%) of the
national reference laboratories in these countries have
attained the standard? for medical laboratory quality and
competence defined by the International Organization
for Standardization (ISO) (9). Among countries report-
ing data, an average of 63% of testing sites were covered
by a comprehensive external quality assessment system
for the Xpert MTB/RIF assay, the most commonly used
WHO-recommended rapid diagnostic test worldwide.

The lateral flow urine lipoarabinomannan assay
(LE-LAM) can provide a timely diagnosis of TB and help
to reduce TB mortality among people living with HIV.
WHO has recommended use of the test since 2015, and
a policy update was issued in 2019 (10). Among the 30
high burden TB/HIV countries, only 13 had a national
policy and algorithm that includes the use of LF-LAM to
assist in the diagnosis of TB in people living with HIV
(Table 5.3), showing a slow adoption of this life-saving,
easy-to-use diagnostic tool.

2 ISO 15189, which defines the components necessary for quality
management systems to be effective in medical laboratories.
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TABLE 5.3

National policies to increase access to rapid TB testing and universal DST, and their
implementation,® 2019

NATIONAL

POLICY/AND PERCENTAGE PERCENTAGE NATIONAL POLICY AND
AUGORITHM OF NOTIFIED NATIONAL OF NOTIFIED FERCENTAGEIOF ALGORITHM INDICATE
INDICATEIA'WRD NEW AND POLICY AND BACTERIO- NOTIFIED THE USE OF LATERAL
HIGHTB HIGH HIGH AS THE INITIAL RELAPSE TB ALGORITHM LOGICALLY RRETBCASESWITH FLOW URINE
S o MORTe ‘aGvosme  CASSTESTE  meiowe conwed  GRTRCSSIUICY  urosnsanomauan
ALLPEOPLE AS THE INITIAL ACCESS TO WITH DST QUINGLONES ASSIST IN THE
mYES CINO PRESUMEDTO  PIACERTIC T Rrawpie PEOPLE LIVING WITH HIV
Angola ] | | | - | 87 0 O
Azerbaijan O O | | 85 | | 99 94 O
Bangladesh | O | | 26 | 29 91 O
Belarus O O | | 92 | 100 100 O
Botswana (m} | (m] | 17 | 42 |
Brazil | | O | 34 | 45 O
Cambodia | (m} (m] (m] - | (m}
Cameroon O | O | 83 O 24 50 O
Central African Rep. | | O | 2.4 || 5.7 0 |
Chad O | O | 3.8 || 33 0 ||
China | | | O 31 | 81 32 O
Congo | | O | 30 | | 27 0 O
DPR Korea u O | | - | 7.2 O
DR Congo | | | | 2.0 | 10 36 O
Eswatini (m} | (m] | 87 | 100 100 |
Ethiopia | | | | 36 | 39 64 O
Ghana (m} | (m] | 100 | 100 44 (m}
Guinea-Bissau O | O | - | 1.7 52 |
India | | | | 17 | 78 99 (m}
Indonesia | | | | 27 | 57 29 O
Kazakhstan (m} (m} | | 92 | 96 83 O
Kenya | | | | 63 | 77 40 |
Kyrgyzstan O O | | 75 | 94 70 O
Lesotho | | O | 67 | 86 9.6 O
Liberia | | (m] | 18 | 43 100 (m}
Malawi O | O O 22 O 44 |
Mozambique | | | | 46 | 56 29 (m}
Myanmar | | ] O 53 | 77 60 O
Namibia | | (m] | 47 | 64 30 |
Nigeria ] u ] | 57 | 80 100 |
Pakistan | (m} | O 42 | 62 66 O
Papua New Guinea | | | | - | | O
Peru O O ] | 15 | 75 69 O
Philippines | O | | 37 | | 61 21 O
Republic of Moldova (m} (m} | | 100 | 77 100 (m}
Russian Federation | O | | 80 || 92 96 O
Sierra Leone u O [m} | 9.1 | O
Somalia O O ] | 27 | 57 52 O
South Africa | | | | 70 | | ||
Tajikistan O O ] | 85 | 100 4 O
Thailand | | | | 38 | 58 76 O
Uganda O | O O 49 | 94 96 |
Ukraine O O ] | 89 | 96 100 |
UR Tanzania | | O | 23 | 79 84 O
Uzbekistan O O | | 74 | 100 43 O
Viet Nam | O | O 32 | 81 78 O
Zambia | | (m] | 45 | 91 30 |
Zimbabwe | | | | 95 | 91 43 |
Blank cells indicate data not reported. “~" indicates value that cannot be calculated. WRD, WHO-recommended rapid diagnostic. DST, drug susceptibility testing.

2 The 48 countries shown in the table are the countries that are in one or more of the three WHO lists of high TB, TB/HIV and MDR-TB burden countries (see Annex 2).

5 Bacteriologically confirmed extrapulmonary cases are not included in the denominator because they cannot be differentiated from clinically diagnosed ones in the way
data are reported to WHO.
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TABLE 5.4
Quality of laboratory services?, 2019

PERCENTAGE OF TESTING SITES

'ACGREDITED.
B YES CNO A"?HCEO'RS?)I '1“5(1;;) MICsRngEse:':)PY nz(TP:/TaTlr Tg:g?g‘i'['ﬁr :E(EEE(EZSEE-IESIE\ITE R'FA%::'E&RAND FL:::OFIZSEFI\I:E%EZIE:':ND
STANDARD DRUGS ONLY DRUGS ISONIAZID ONLY