
INT J TUBERC LUNG DIS 23(2):125–135

Q 2019 The Union
http://dx.doi.org/10.5588/ijtld.18.0866

STATE OF THE ART

STATE OF THE ART SERIES

MDR-TB

Series editors: C. Robert Horsburgh, Christoph Lange, Carole Mitnick

NUMBER 1 IN THE SERIES

Health care gaps in the global burden of drug-resistant
tuberculosis

V. Cox,* H. Cox,† M. Pai,‡ J. Stillo,§ B. Citro,¶ G. Brigden#

*Center for Infectious Disease Epidemiology and Research, School of Public Health and Family Medicine,
University of Cape Town, Cape Town, †Division of Medical Microbiology and the Institute of Infectious Disease
and Molecular Medicine, University of Cape Town, Cape Town, South Africa; ‡McGill International TB Centre,
McGill University, Montreal, Quebec, Canada; §College of Liberal Arts and Sciences, Wayne State University,
Detroit, Michigan, ¶Northwestern Pritzker School of Law, Chicago, Illinois, USA; #International Union Against TB
and Lung Disease, Paris, France

S U M M A R Y

The drug-resistant tuberculosis (DR-TB) cascade—from

estimated or incident cases to numbers successfully

treated or disease-free survival—has long been charac-

terised by sharp declines at each step in the cascade. The

losses along the cascade vary across different settings, and

the reasons why some countries have a higher burden of

DR-TB are complex and multifactorial; broadly, weak

health systems, inadequate financing and poverty all

impact differential access to DR-TB care. Within a

human rights framework that mandates the right to

health and the right to benefit from scientific progress, the

aim of this review is to focus on describing inequities in

access to DR-TB care at critical points in the cascade.

K E Y W O R D S : DR-TB diagnostic gaps; DR-TB treat-

ment gaps; DR-TB human rights law; DR-TB new drugs

and shorter regimen

DESPITE BEING AN INFECTIOUS disease that can

be both prevented and successfully treated, tubercu-

losis (TB) is estimated to have caused the deaths of

1.6 million people in 2017.1 In the same year, 558 000

people were estimated to have developed rifampicin

(RMP) resistant TB (RR-TB, including multidrug-

resistant TB, MDR-TB, defined as TB resistant to at

least RMP and isoniazid [INH]), yet only 160 684

(29%) of these individuals were diagnosed and even

fewer were started on appropriate treatment.1

While there are clear gaps in the programmatic

management of TB overall, the diagnostic, treatment

and implementation gaps are even more stark for

drug-resistant TB (DR-TB). The gaps widen further if

they are assessed for access to newer DR-TB drugs

and the shorter DR-TB regimen; gaps are most likely

widest in the case of paediatric DR-TB, where data

are particularly scarce. Within the framework of

fundamental human rights, each gap in access

represents a global failure of normative bodies,

governments, partners and donors to fulfil the core

obligations of the right to health and the right to

scientific progress.

In this review, we describe the gaps in access to

accurate and timely diagnosis, access to quality

treatment, as well as access to newer drugs and

shorter regimens for DR-TB.

DIAGNOSTIC GAPS

Diagnosis of DR-TB first requires the diagnosis of TB

with minimal delays. While the End TB Strategy calls

for the early diagnosis of TB,2 patient-pathway

analyses suggest that this is not the case in low- and

middle-income countries (LMICs).3 Systematic re-

views on delays in diagnosis have consistently shown

that most TB patients are diagnosed after several

weeks and multiple visits to health care providers.4 In

India, for example, an average TB patient is

diagnosed after nearly 2 months and three visits to

providers;5 TB survivors and stakeholders have

reported diagnostic delays from 2 months to more

than 1 year in Nigeria.6 A recent publication
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summarising patient-pathway surveys from 13 coun-
tries showed that the first places where patients
frequently seek care—private and informal facili-
ties—do not have TB diagnostic capacity.7 In many
countries, the private sector plays a dominant role in
care provision; with better engagement by national
TB programmes (NTPs), a sizeable proportion of the
‘missing millions’ might be found by private provid-
ers. A challenge limiting access to timely diagnosis in
this sector is its exclusion from concessional Xpertw

MTB/RIF (Cepheid, Sunnyvale, CA, USA) pricing,
resulting in an average cost of nearly USD70 for
patients who pay for the test.8

In many LMICs, sputum smear microscopy re-
mains the dominant TB test in the public sector, while
the private sector relies heavily on chest X-ray and
clinical diagnosis of TB. The fact that microscopy
remains the dominant TB test in LMICs means that
most TB patients do not currently receive any drug
susceptibility testing (DST),9 which exposes patients
to drugs that may be ineffective and carry toxicities.
Diagnosing TB with tools such as chest X-ray and
smear tests has led to the accepted practice of treating
TB without DST, despite new and innovative
diagnostic tools.10 While some barriers to better
diagnostics are related to care-seeking behaviours and
poor-quality health systems, the continued use and
reliance on suboptimal diagnostics contributes to
gaps in case detection—71% of RR-TB cases are
either not detected or not reported1—and limits the
ability of clinicians to correctly diagnose DR-TB.11

The World Health Organization (WHO) endorsed
diagnostics for DR-TB include Xpert, Xpertw Ultra
(Cepheid) and line-probe assays (LPAs) for first and
second-line anti-tuberculosis drugs. Commercially
available rapid molecular DST tools have tremendous
potential to identify patients with MDR- and
extensively drug-resistant TB (XDR-TB; currently
defined as MDR-TB with additional resistance to any
fluoroquinolone and at least one of the three second-
line injectable drugs) and are the fastest solution to
universal DST.11 The WHO guidelines regarding use
of rapid molecular tests were released in 2008 for
LPAs (updated to include LPAs for second-line drugs
in 2016)12 and 2010 for Xpert (updated in 2013).13

Despite these recommendations, the Out of Step 2017
report showed that 15 (52%) of the countries
surveyed in the report have introduced Xpert as the
initial test for presumptive TB, but only seven of these
have implemented this policy widely.14 A recent
multisite study on Xpert access and usage in 18
countries found that the majority of the sites had
access to Xpert; however, but only 4% of TB-HIV
(human immunodeficiency virus) co-infected patients
were tested using this rapid diagnostic tool.15

Between the launch of the Xpert assay in 2010 and
the end of 2017, over 6500 GeneXpert machines and
34 million Xpert cartridges had been procured in the

public sector in 130 of the 145 countries eligible for
concessional pricing.16 Although this number is
impressive, the 34 million cartridges have been
procured over 7 years; the annual use rate is thus
less than 5 million, a number that is far short of the
10.4 million patients with active TB each year. With
the exception of South Africa, most high-burden
countries remain reliant on insensitive smears,17

which is reflected in the ratio of smear volumes to
the number of Xpert cartridges procured (Figure 1).18

Even if Xpert is available, it is usually accessible to
patients only at the tertiary/referral hospital level;19

inadequate access to DST forces patients to make
multiple visits, spend more money and increases
morbidity (Figure 1).20

The lack of a complete diagnostic package for TB
that includes comprehensive training, quality assur-
ance, implementation plans, supply chain manage-
ment, maintenance support and clear diagnostic
algorithms has contributed to the slow scale-up of
newer diagnostic tools. As reviewed by Albert et al.,21

as well as Pai and Furin,9 the roll-out of Xpert has
highlighted major funding and implementation gaps
that have constrained scale-up of this technology and
limited its impact on patient outcomes. Pragmatic
trials have shown that the impact of Xpert has been
blunted by weak health systems,21 continuing pro-
longed time to diagnosis and reliance on empirical
treatment.22–27 NTPs often receive limited domestic
funding, and many low-income countries are heavily
reliant on external donor funding for their NTPs.8

Technical assistance and implementation partners can
be very cautious in recommending the highest
standard of diagnostic capacity and assisting in
budgetary planning to achieve that goal. In the
absence of sufficient investment, most LMICs have
restricted use of new, more expensive technologies
primarily for individuals considered at a higher risk of
RR-TB, persons with TB-HIV coinfection and chil-
dren.

Second-line DST is the standard for all patients with
confirmed RR-TB and is critical for the design of an
appropriate treatment regimen. According to the
WHO, among MDR/RR-TB patients notified in
2017, only 50% were tested for resistance to both
fluoroquinolones and second-line injectable agents.1

The Out of Step 2017 report found that second-line
DST (at least for quinolones and second-line injectable
drugs) for all RR-TB cases is recommended in 83% of
national guidelines surveyed, with wide implementa-
tion in only 50% of the countries with national
policies for second-line DST.14 The lack of investment
in the development of appropriate diagnostics for
second-line DST, poor laboratory capacity in many
settings, and insufficient numbers of culture and DST
laboratories are key reasons for the above gaps.
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TREATMENT GAPS

The gaps in the care cascade for patients diagnosed

with DR-TB continue with gaps in accessing treatment

(Figures 2–6).1 The majority of countries show

substantial treatment gaps; South Africa is the only

country diagnosing and providing treatment to more

than 50% of the estimated burden (Table).28 While

Xpert scale-up with the aim of providing universal

access to DST in South Africa has resulted in 100% of

estimated cases diagnosed, only two thirds of diag-

nosed patients can access treatment (Table).29

In addition to country-level disparities in treatment

access, disparities exist across patient groups such as
children and patients with other significant comor-
bidities, including HIV infection and mental health
disorders. Among the estimated one million TB cases
in children annually worldwide, 32 000 are thought
to be due to MDR/RR-TB.30 Currently, there are no
routine data available on the number of children who
have been appropriately diagnosed and treated.
However, the small number of individual reports of
treatment outcomes among children, which are
predominantly from South Africa and Peru, suggest
that the number treated is exceedingly small.31–33

HIV-positive individuals are also particularly vulner-

Figure 2 Barriers to scale-up of new DR-TB drugs and the shorter DR-TB regimen. DR-TB¼drug-
resistant tuberculosis.

Figure 1 XpertW MTB/RIF policy and implementation data from 22 high TB burden countries (2015).18 *Accumulated procurement
in the public sector under concessional prices in 2016 (data from Cepheid received via The Foundation for Innovative New
Diagnostics). †For those countries that were not able to stratify total smears for initial diagnosis and treatment monitoring we assumed
that, on average, 72% of the total sputum smears were performed for initial diagnosis (the average proportion reported by 12
countries able to stratify smears). ‡South Africa reported no longer using smear microscopy for the initial diagnosis of TB. §Ratio of the
numbers of smears performed in high-burden countries for initial diagnosis to the numbers of Xpert cartridges procured in the same
country; the annual smear volumes and the numbers of Xpert cartridges procured were collected for 2016. ¶National policy stipulating
WRD as the initial diagnostic test for all people presumed to have TB. #Percentage difference between use at full capacity and actual
use. Calculations described in manuscript. WHO¼World Health Organization; WRD¼WHO-recommended rapid diagnostic; DR¼
Democratic Republic; NA¼ not available; TB¼ tuberculosis.
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able given the high early mortality rate among
untreated and ineffectively treated HIV-positive
patients; delays to appropriate treatment provision
for DR-TB contribute to increased mortality and
morbidity.34 Overall delays in provision of DR-TB
treatment from specimen collection are reported to
range between 1 week and 9 months, with a median
delay of 39 days since 2010, as reported in a recent
systematic review.35 Limited experience in treating
DR-TB in patients who have complex concomitant
conditions, such as diabetes mellitus and mental
illness, leads to worse outcomes when offered
treatment and likely worse access to treatment.36–39

Factors that lead to the gap in the treatment
cascade and prevent universal access to DR-TB
treatment include the high cost of treatment provi-
sion, the perceived complexity and poor outcomes of
currently recommended treatment, the lack of ap-
propriate models of care to support universal access,
and a lack of political commitment.40–43 Only 55%
of patients worldwide started on appropriate treat-
ment in 2015 were reported to have been successfully
treated, with high levels of death during treatment
(15%), failure of treatment (8%) and not completing
the full treatment course (14%).1

The cost per MDR/RR-TB patient treated is

currently estimated to range from US$1218 in low-
income countries to US$83 365 in high-income
countries,44 with considerable additional costs asso-
ciated with supporting DR-TB patients on treatment.
For some countries, the cost of in-patient hospital-
isation as the preferred model of care is the main
driver of DR-TB treatment costs. Despite recommen-
dations for ambulatory treatment and strong evi-
dence for its cost-effectiveness,45,46 continued
reliance on in-patient and specialised central treat-
ment centres for treatment provision results in more
patients being lost in the treatment cascade due to
limited bed capacity and complicated referral path-
ways.19

High treatment costs represent a considerable
barrier for many high TB burden countries to scale
up DR-TB treatment. The latter is often supported by
international donors, most notably the Global Fund,
which accounted for 75% of reported funding for
NTPs in the group of 25 high TB burden countries
outside BRICS (Brazil, Russia, India, China, South
Africa); 87% of funding in low-income countries; and
60% of funding in LMICs.28 As countries transition
out of these funding streams, this may further impact
the scale-up of DR-TB programmes.

NEW DRUGS AND REGIMEN GAPS

For the first time in nearly 50 years, two new drugs
have been approved for DR-TB treatment based on
promising Phase II trial results: bedaquiline (BDQ), a
diarylquinolone, received accelerated approval by the
US Food and Drug Administration (FDA) in 2012,
and delamanid (DLM), a nitro-imidazole, received
European Medicines Agency (EMA) approval in
2014. These registrations were followed by WHO
guidance on their use.47,48 In addition, due to
observational study data from Bangladesh reporting
treatment success rates of 84.5% in patients treated
with a shorter regimen and on observational cohort

Figure 3 Global introduction of newer DR-TB drugs July 2015–July 2017.54 DR-TB ¼ drug-
resistant tuberculosis; RR-TB¼ rifampicin-resistant TB.

Figure 4 Global care cascade for DR-TB patients.1 DR-TB ¼
drug-resistant tuberculosis.
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data showing the statistically significant higher
likelihood of treatment success for those who
received a shorter regimen (90% vs. 78%),49,50 the
WHO recommended the use of the shorter regimen in
children and adults with MDR-TB in 2016.51 In
October 2017, the results of two Phase III trials were
presented: one for the shorter 9–11-month MDR-TB
regimen (preliminary results) and another for the
addition of DLM to the first 6 months of the 24-
month standard-of-care regimen (Trial 213). The
Phase III STREAM 1 (Short-course treatment for
multidrug-resistant tuberculosis) study results
showed favourable clinical outcomes for 78.1% on
a standardised 9–11-month regimen vs. 80.6% on a
longer 20–24-month standard of care regimen,
although the trial failed to demonstrate non-inferior-
ity for the shorter regimen.52,53 Similarly, in Trial 213
culture conversion was more rapid in the DLM arm
than in the placebo arm (6–13 days), with a P value
for the primary efficacy analysis of 0.056.54 While
these trials represent a significant advancement in the
data available for DR-TB treatment, neither trial was
able to fully establish non-inferiority, the primary
objective as specified in study protocols. There were,
however, promising findings from each study in terms
of cost savings and lower pill burden of the shorter
regimen and the safety profile of DLM. Despite these
developments, use and scale-up of these drugs and
regimens has been very slow due to multiple barriers
to access (Figure 2).

With a conservative estimate of need based on one
third of patients started on DR-TB treatment
requiring new drugs for resistance or intolerance to
second-line drugs, only 14% of patients eligible for
either BDQ or DLM had received them by July 2017
(Figure 3). The most recent global figures as of 30
June 2018 show 24 659 patients have ever received
BDQ and 2020 have ever received DLM under
routine programmatic conditions.55 Access to BDQ
in South Africa and Russia accounts for 80% of its
use, while 79% of DLM access has been through the
endTB project working in 16 countries (Figure 3).54

Similarly, when data from a large multicentre
observational study of patients with MDR-TB in
nine countries were analysed to estimate eligibility for
the shorter MDR-TB regimen, the lowest proportion
of patients without baseline resistance to fluoroquin-
olones and second-line injectable drugs was 47%
(range 47–93).56 Sixty-two countries have imple-
mented the shorter regimen in accordance with the
WHO global TB report, 2018;1 however, with only
21 349 patients enrolled on the regimen program-
matically,55 the number of patients receiving the
shorter regimen remains far short of those that would
benefit relative to the lowest estimate.

An additional challenge has been that all the data
on BDQ and DLM have come from treatment that
added them to the existing standard background
regimen, which, at the time of the Phase IIb trials was
the WHO 24-month regimen with 6–9 months of
injectable agents. This has meant that, despite the
early promise shown in the Phase IIb trials, no clinical
trial evidence has been generated to inform WHO
guidance on how the new drugs could replace the
more toxic drugs, including the injectable agents. It
has only been since the drugs have been registered
that a drug-drug interaction study has begun (BDQ
and DLM), observational cohort data are emerging
and a number of new regimen trials have commenced
that are examining the role that BDQ and/or DLM
can have in considerably shortening and simplifying

Figure 5 The TB cascade of care for MDR-TB patients detected and treated by the Revised
National Tuberculosis Control programme in India, 2013.59 MDR-TB ¼ multidrug-resistant
tuberculosis.

Figure 6 Care cascade for patients with RR-TB in South
Africa.60 RR-TB¼ rifampicin-resistant TB.
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the treatment duration for patients with drug-
resistant forms of TB.57

National programmes face challenges in interpret-
ing the WHO guidance as WHO recommendations
continue to separate use of new drugs from the main
DR-TB treatment guidance. Furthermore, except for
the availability of BDQ free of charge for Global
Fund-eligible countries, the implementation and
scale-up of the new drugs and regimens carries a cost
implication. NTPs need to ensure they have the
correct diagnostics available to carefully select
patients eligible for the shorter regimen, as well as
to establish routine procurement mechanisms for the
adequate supply of BDQ, DLM and the accompany-
ing drugs required for the shorter regimen. This can
require reprogramming Global Fund and other donor
grants, further delaying the adoption and implemen-
tation of new advances in DR-TB care.

With the poor outcomes of conventional DR-TB
treatment, this period of rapid advancements in
knowledge and treatment regimens for patients with
MDR- and XDR-TB is to be welcomed. In August
2018, the WHO made strong recommendations for
the use of three medications (BDQ, linezolid, and the

later-generation fluoroquinolones, levofloxacin or
moxifloxacin); the new groupings that prioritise these
drugs emphasise that a majority of individuals with
DR-TB should now be treated without injectable
agents.58 The immediate future is likely to bring
continued changes and updates as the results of new
drug and regimen trials become available. This
climate of change needs to be prepared for with
suitable frameworks in place to ensure that results
can be acted upon quickly and incorporated into
WHO and national guidance.

GAPS IN THE OVERALL CASCADE OF CARE FOR
DRUG-RESISTANT TUBERCULOSIS

Gaps in the overall cascade of care for drug-resistant
TB result in a completely broken cascade of care for
DR-TB, with only 1 in 10 patients successfully treated
(Figure 4). Analysis of the RR-TB cascade of care in
India shows that sizeable proportions of MDR-TB
patients are missing from the cascade even before a
diagnosis is made. Of the estimated number of MDR-
TB patients thought to have reached government TB
diagnostic centres, only 41% were actually diagnosed

Table Estimated burden of MDR-/RR-TB patients, and numbers of notified and treated patients in 2016 from the 30 countries with
the highest estimated burden (in numbers) reported to the World Health Organization28

Country
Estimated burden

n
Diagnosed

n (% of burden)
Started treatment

n (% of diagnosed)

Proportion of
estimated burden

treated
%

Poor access to both diagnosis and treatment
Brazil 2 400 990 (41) 653 (66) 27.2
China 73 000 10 898 (15) 5 405 (50) 7.4
Congo 640 29 (4.5) 0 0.0
Indonesia 32 000 2 720 (8.5) 1 879 (69) 5.9
Lesotho 1 100 — 238 (—) 21.6
Sierra Leone 720 13 (1.8) 0 0.0
Zimbabwe 1 900 572 (30) 397 (21) 20.9

Poor access to diagnosis and improved access to treatment
Angola 4 300 167 (3.9) 334 (100þ) 7.8
Bangladesh 8 800 969 (11) 918 (95) 10.4
Cambodia 1 200 101 (8.4) 101 (100) 8.4
Central African Republic 180 57 (32) 51 (89) 28.3
Democratic People’s Republic of Korea 5 700 935 (16) 814 (87) 14.3
Democratic Republic of Congo 7 600 709 (9.3) 637 (90) 8.4
Ethiopia 5 800 700 (12) 700 (100) 12.1
India 147 000 37 258 (25) 32 914 (88) 22.4
Kenya 3 000 326 (10.9) 326 (100) 10.9
Liberia 430 92 (21) 75 (82) 17.4
Mozambique 7 600 911 (12) 897 (98) 11.8
Myanmar 13 000 3 213 (25) 2 537 (79) 19.5
Namibia 960 360 (38) 362 (100þ) 37.7
Nigeria 20 000 1 686 (8.4) 1 251 (74) 6.3
Pakistan 27 000 3 331 (12) 2 881 (86) 10.7
Papua New Guinea 1 900 342 (36) 302 (88) 15.9
Philippines 30 000 5 233 (17) 5 253 (100þ) 17.5
Russian Federation 63 000 27 363 (43) 25 713 (94) 40.8
Thailand 4 700 955 (20) 952 (99) 19.7
United Republic of Tanzania 2 600 196 (7.5) 158 (81) 6.1
Viet Nam 8 200 3 084 (38) 2 450 (83) 29.9
Zambia 2 100 180 (8.6) 136 (76) 6.4

Improved access to both diagnosis and treatment
South Africa 19 000 19 073 (100þ) 11 192 (58) 58.9

MDR-TB¼multidrug-resistant tuberculosis; RR-TB¼ rifampicin-resistant tuberculosis.
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with MDR-TB (Figure 5). The proportion of patients
who receive a diagnosis would be even lower if the
total estimated community burden was considered
(Figure 5).59

Figure 6 shows the cascade of care for RR-TB in the
South African public health system. This analysis
shows that while access to RMP resistance testing is
relatively high in South Africa (which has rolled out
Xpert nationwide for all presumptive TB), access to
treatment is suboptimal and treatment success rates
are similar to global levels, resulting in only
approximately 20% of the estimated patients being
successfully treated. In contrast, the large diagnostic
gap in India results in only roughly 10% of patients
being successfully treated; this, and suggests that
scaling up access to DST is a key first step. Providing
appropriate second-line treatment for all those
diagnosed may be more problematic in the context
of weak health systems (Figure 6).

HUMAN RIGHTS LAW

The gaps described above do not simply represent a
failure by some countries to scale up diagnosis and
treatment due to technical or programmatic chal-
lenges. Rather, they are part of a persistent global
pattern of inadequate responses and unequal access to
TB services at national and international levels in
contravention of ethical norms and human rights law.

The International Covenant on Economic, Social,
and Cultural Rights (ICESCR), signed and ratified by
166 countries, establishes the right to health (Article
12) and the right to enjoy the benefits of scientific
progress and its applications (hereafter the right to
science) (Article 15(1)(b)). The right to health is also
enshrined in five additional international human
rights treaties (International Convention on the
Elimination of All Forms of Racial Discrimination,
Convention on the Rights of the Child, Convention
on the Elimination of all Forms of Discrimination
Against Women, International Convention on the
Protection of the Rights of All Migrant Workers and
Members of Their Families, Convention on the
Rights of Persons with Disabilities), the African
Charter on Human and People’s Rights, and more
than 130 national constitutions around the world.61

Governments have a ‘core obligation’ under the
right to health to meet certain minimum conditions.
Core obligations are so fundamental to the realisation
of the right to health that they are not subject to
progressive realisation nor resource constraints. In
fact, a state cannot, under any circumstances, justify
non-compliance with core obligations.62 A specific
obligation is providing essential medicines on the
WHO Model List of Essential Medicines,63 which
encompasses all drugs used to treat TB and DR-TB,
including BDQ and DLM. More generally, govern-
ments are required under the right to health to ensure

that good-quality health goods, services and facilities
are available and accessible on a non-discriminatory
basis.62 This obligation includes the requirement that
TB services are physically and financially accessible to
all who need them, and that information about TB
prevention, diagnosis and treatment is accessible in
communities.62 In practice, this means, for example,
that belonging to an ethnic minority group, lacking
financial resources to afford the direct and indirect
costs (such as transportation or lost wages) of health
services or living in a rural area should not detract
from the accessibility or quality of TB care.

While core obligations under the right to health
require immediate compliance, other aspects may be
progressively realised as states work towards achiev-
ing the highest attainable standard of health. How-
ever, ‘progressive realisation is not perpetually
deferrable’64 and requires states to take steps ‘within
a reasonably short time after the Covenant’s entry
into force’.62 These steps should be ‘deliberate,
concrete, and targeted. . .’61 Determining whether
this is happening requires robust systems of monitor-
ing and accountability. However, these are weak in
most countries and, in some places, the same body is
responsible for providing health services as well as
regulating and monitoring them.65 If progressive
realisation is understood in the manner in which the
Covenant’s authors intended, it must be accompanied
by concrete, measurable and adequately funded steps
towards the goal of universal diagnosis, treatment
and prevention DR-TB. The United Nations High-
Level Meeting provides an opportunity to reinforce
the need for accountability and strategies that move
states in a stepwise manner towards TB elimination.

The right to science requires governments to take
steps necessary for the development and diffusion of
science.66 This includes public investment, public
participation, public planning and accountability for
research and development of health technologies.67

While the right to science does not provide an
individual entitlement to development of a new drug,
it does establish a right to a legislative and policy
framework adopted and implemented to make the
benefits of scientific progress available and accessible
for public benefit.68 This includes both promotion of
new scientific discoveries and elimination of barriers
to existing knowledge and technologies.

The WHO’s recent Ethics Guidance for the
Implementation of the End TB Strategy builds on
the obligations of states under international law.69 It
states that governments have both a legal and ethical
obligation to protect against discrimination, ensure
universal access to TB diagnosis, treatment and care
according to international standards, and address the
social determinants of health that are largely respon-
sible for TB. The guidance also directs the interna-
tional community to provide financial and technical
assistance to countries that lack the resources to meet
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these obligations on their own. Providing this
assistance is a legal duty of those states ‘in a position
to assist’ to enable developing countries to fulfil their
obligations under the right to health.61,64 This duty to
assist should be seen as supporting the progressive
realisation of the right to DR-TB care. The gaps
between what is needed to reach all people in need of
TB diagnosis and care will be too great in many states
for them to address on their own. This is especially
true for countries with the greatest burdens of DR-
TB. However, if states, as part of their obligation of
progressive realisation, develop plans to reach all
people with DR-TB diagnosis and care, then wealth-
ier states and other entities must fulfil their duty to
provide economic and technical assistance to meet
these targets. This means that both wealthy and
developing countries need to take swift and targeted
action on DR-TB to meet their obligations under the
right to health.

Despite these human rights and ethical obligations,
people in need of TB services lack access due to
limited and uneven distribution of resources, includ-
ing rapid diagnostics, new drugs and shorter regi-
mens. Examples of these inequalities are common. In
Romania, a stark disparity in DST coverage—10%
vs. 100%—has been documented between some rural
and urban counties.70 A recent court case in India
demonstrated the disparity in access to second-line
anti-tuberculosis drugs, as well as the potential role of
human rights law in addressing the gap.71 A young
woman with XDR-TB was denied access to BDQ
because she did not reside in a state in which early
access to the drug was being piloted. She argued in
court that she had a right to access the drug based,
among other things, on her rights to life and health
under the Constitution of India. The parties, includ-
ing the Drug Controller General of India, reached a
consent agreement to provide the woman BDQ,
although the larger problem of universal access to
the new drug in India was not addressed by the court.
The trend towards judicialisation, whereby individ-
ual court cases only provide a single person access to a
drug, does little to address the underlying problems of
access to quality TB care.72

The current gaps and the failures of governments to
uphold their human rights and ethical obligations
must be understood in their historical context. For
decades, the WHO’s resistance to establishing appro-
priate international standards for DR-TB fueled drug
resistance through its promotion of directly observed
treatment and the resulting use of substandard
diagnostic and treatment strategies in LMICs.73 This
resulted in discriminatory gaps in the quality of
testing and treatment available for people with DR-
TB in rich and poor countries, and contributed to
delays in investments for advanced diagnostics with
capabilities to detect drug susceptibility.74 Promoting
directly observed treatment as the unique strategy for

TB control to the unnecessary exclusion of optimally
tailored DR-TB treatment—which in many cases was
embraced by technical partners, non-profit organisa-
tions and international donors—was aligned neither
with the right to health nor the right to science.

DISCUSSION

Large gaps throughout the DR-TB care cascade result
in high proportions of patients remaining undiagnosed
and untreated and contribute to ongoing transmission
of DR-TB in many settings.75 The experience from
high-resource countries, with significantly lower bur-
dens of DR-TB, shows that gaps in the care cascade
can be avoided or eliminated, and that when patients
are offered the right diagnostic and treatment in a
timely manner, good outcomes can be achieved. In
countries such as the United Kingdom and Germany,
all patients diagnosed with TB receive DST to the full
range of available drugs.76,77 In these settings,
treatment is often individualised based on DST,
avoiding the use of ineffective, potentially toxic drugs
and maximising the chances of cure. Indeed, treatment
success has been reported to be above 80% in recent
reports from the Netherlands and Canada.78,79

Ensuring that the same standard of care as that in
resource-rich settings and subsequent treatment
outcomes are available in all contexts, in line with
governments’ obligations under the right to health,
requires change throughout the cascade. To begin
with, the inconsistencies between national TB poli-
cies—including DR-TB policies—and WHO TB
guidance needs to be solved. Once the correct policies
are in place, funding is required to ensure that the
appropriate tools are procured, made available and
implemented. This requires a culture change within
the TB community; for too long, NTPs have been
working with old tools—a 100-year-old diagnostic
tool (microscopy) and 50-year-old drugs. Imminent
and new advances for treatment and diagnosis need
to be rapidly implemented and scaled up to narrow
the gaps in the care cascade.

Increased funding is pivotal to closing the gaps in
the DR-TB cascade. Low-income countries rely on
international donors for almost 90% of their funding
for TB care and prevention; investments in LMICs fell
US$3.5 billion short of the US$10.4 billion needed in
2018.1 While this funding gap continues for TB care
and prevention, lack of resources will continue to
drive the gaps throughout the cascade of care for DR-
TB patients.

The dearth of investment in research and develop-
ment (R&D) for new tools for the future is a critical
concern. As noted above, the right to science requires
governments to take steps necessary for the develop-
ment of science,6 which includes obligations related
to the research and development of new drugs and
diagnostics, including for TB.65 The new diagnostics
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and drugs developed recently represent a significant
improvement on what has been available previously;
however, these do not achieve the diagnostic or
treatment target profiles and they do not represent
fulfilment of the right to science in the context of
TB.80,81 Both the WHO End TB Strategy and the Stop
TB Partnership’s Global Plan to End TB 2016–2020
state the need for new TB tools for diagnosis,
treatment and prevention to meet the ambitious
targets of the WHO End TB Strategy;2,81 with
investments in TB R&D only one third of what is
required, development of the new tools that fulfil the
target profiles is unlikely. The lack of funding, as
Frick et al. have argued, represents ‘states’ failures to
uphold their obligations under international human
rights law’.66

CONCLUSIONS

There are a number of critical gaps in the current
care pathway for DR-TB patients; if the current
trends in DR-TB are to be reversed, these gaps must
be reduced. The experience from high-income
settings shows that it can be done, and the
experience from South Africa’s implementation and
scale-up of newer diagnostic technologies and new
drugs for DR-TB shows that progress can be made to
reduce the gaps in lower-income, high-burden
settings. All stakeholders have responsibilities to
reduce the drastic drop-offs in the cascade, including
donor and recipient governments’ obligations under
international, regional and national human rights
law. From the WHO updating their guidance in a
timely manner, to NTPs embracing and driving the
change within their contexts, to national govern-
ments and international donors supporting the scale-
up of the current recommended tools, all have
critical roles to play. On an international level,
continued investment in producing the new tools for
DR-TB diagnosis and treatment is an ethical
necessity and a priority if the WHO End TB strategy
goals are going to be achieved. The High-Level
Meeting on TB in 2018 showed that the time has
never been better to ensure reversal of the inequal-
ities that DR-TB patients face in accessing the
current innovations required for their care.
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R É S U M É

La cascade de la tuberculose pharmacorésistante (TB-

DR)—depuis le nombre de cas ou leur estimation

jusqu’au nombre de patients traités avec succès ou

survivant sans TB—a longtemps été caractérisée par un

déclin à chaque étape de la cascade. Les pertes au long de

la cascade varient en fonction du contexte et les raisons

pour lesquelles certains pays sont davantage affectés par

la TB-DR sont complexes et multifactorielles ; d’une

manière générale, des systèmes de santé fragiles, un

financement insuffisant et la pauvreté ont tous un impact

différentiel sur l’accès aux soins de la TB-DR. Dans un

cadre conceptuel des droits de l’Homme qui comporte le

droit à la santé et le droit de bénéficier des progrès de la

science, le but de cette revue est de se concentrer sur la

description des inégalités de l’accès à la prise en charge

de la TB-DR à des points cruciaux de la cascade.

R E S U M E N

Durante mucho tiempo la continuidad asistencial de la

tuberculosis farmacorresistente (TB-DR), desde los

casos estimados o los casos nuevos hasta el número de

casos que alcanzan el éxito terapéutico o la

supervivencia sin enfermedad, se ha caracterizado por

una notable reducción de las cifras en cada etapa del

proceso. Las pérdidas a lo largo de esta secuencia

difieren en los diversos entornos y las razones por las

cuales algunos paı́ses presentan una carga de morbilidad

más alta por TB-DR son complejas y multifactoriales; en

lı́neas generales, la fragilidad de los sistemas de salud, la

insuficiencia del financiamiento y la pobreza tienen

repercusiones sobre el acceso diferencial de los pacientes

con este tipo de TB a los servicios de atención. El

propósito del presente análisis, en el marco de los

derechos humanos que exigen garantizar el derecho a la

salud y a beneficiarse de los progresos cientı́ficos,

consiste en centrarse en la descripción de las

desigualdades del acceso a la atención de la TB-DR, en

las etapas decisivas del proceso asistencial.
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