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In 2014, at the time the World Health Organization (WHO) launched the new global strategy for
tuberculosis (TB) prevention, care and control after 2015, 3500 people are still dying from TB every day,
despite the remarkable progress in controlling the disease over the past two decades [1-5]. The new WHO
strategy promotes the concept of TB elimination (<1 case per million) by 2050, which a group of “low TB
incidence countries” (defined as having less than 100 TB cases per million population per year) has the
potential to reach ahead of time if they implement a package of interventions aimed at strengthening their
current care and control efforts [6-8]. This is in line with the European Centre for Disease Prevention and
Control (ECDC) Framework Action Plan to Fight Tuberculosis in the European Union, which was launched
in 2008 [9].

Enormous progress has been made in the last decade with a remarkable surge in the development of new
diagnostics and medicines [10-12] that can provide the necessary stimulus to optimise TB control and
accelerate progress towards elimination. However, as past experience with decades of TB control has shown,
improper and irrational introduction and use of these new tools could impair their potential impact and
benefit to patients [1, 13—15]. National authorities, regulators and public health agencies play a key role in
ensuring that new tools are implemented properly alongside the existing ones. However, the role and
linkage between developers and medical professionals has seldom been considered as an opportunity to
further strengthen the implementing environment.

To address this, a symposium was organised by the European Respiratory Society, with the participation of
supranational agencies such as WHO and ECDC, to bring together industry and key TB stakeholders to
discuss and agree on common principles of rational introduction and responsible use of new TB tools
(fig. 1).

The case for rational introduction and use of medicines

Drug resistance in Mycobacterium tuberculosis occurs through spontaneous chromosomal mutations, and
depending on the drug target, resistance to a specific drug occurs at a specific rate (i.e. every x number of
bacilli will have a mutation-conferring resistance to a specific drug); this spontaneous emergence is reported

Received: July 21 2014 | Accepted: July 22 2014

Conflict of interest: None declared.

Copyright ©ERS 2014

1412 Eur Respir J 2014; 44: 1412-1417 | DOI: 10.1183/09031936.00132114


http://ow.ly/AklCO

DOI: 10.1183/09031936.00132114

TUBERCULOSIS | G.B. MIGLIORI ET AL.

FIGURE 1 Symposium organised by the European Respiratory Society, with the participation of supranational agencies
such as the World Health Organization and the European Centre for Disease Prevention and Control, to bring together
industry and key tuberculosis (TB) stakeholders to discuss and agree on common principles of rational introduction and
responsible use of new TB tools.

to range from one in 10° to one in 10° cell divisions, depending on the drug [16]. This, in itself, forms the
basis and rationale for multidrug TB regimens, targeting the bacilli from several angles to ensure all bacilli
are killed, thus preventing the emergence of resistance [16]. Evidence exists that development of multidrug-
resistant (MDR)-TB can be caused by inadequate treatment, given the drug susceptibility pattern of
M. tuberculosis [17-21]. To prevent this, WHO has been regularly publishing guidelines that recommend
the best treatment options [22, 23].

A recent systematic meta-analysis [17] revealed that the percentage of TB patients receiving an
inappropriate treatment regimen is alarmingly high. Prescription of inappropriate treatment regimens
was reported in a majority (67%) of 37 studies from 22 countries covering almost all continents, with the
proportion of patients receiving inappropriate regimens ranging between 0.4% and 100%. Patients who
received an inappropriate treatment regimen had a 27-fold increased risk of developing MDR-TB (risk ratio
26.7, 95% CI 5.0-141.7) [17].

A recent ECDC systematic review [20] assessed the knowledge of appropriate TB drug regimens (i.e.
complying with national or WHO guidelines as per the choice of drugs, doses and treatment duration)
among all categories of healthcare workers. Inappropriate knowledge of treatment regimens or of treatment
duration was reported in 8-100% and 5-99% of healthcare workers, respectively. Knowledge of appropriate
doses was also insufficient in most studies analysed in the review [20].

The use of TB drugs for non-TB indications is also contributing to the loss of efficacy of these drugs. A
recent review showed that TB patients exposed to fluoroquinolones for lower respiratory tract infections
other than TB had a three-fold higher risk of having fluoroquinolone-resistant TB compared with those not
exposed to fluoroquinolones (OR 2.81, 95% CI 1.47-5.39) [21].

From this, it is clear that new drugs finally appearing on the market run a high risk of losing their efficacy
and added value due to development of resistance, if used inappropriately.

In order to address this major public health challenge, WHO has decided to promote actively rational
introduction and responsible use of new TB drugs through a coherent series of activities (tables 1 and 2).

First, WHO has been developing recommendations for introduction and use of new drugs or drug regimens
that are proposed for the treatment of drug-susceptible or drug-resistant TB, through timely evaluation of
novel products and issue of policy guidance on the use of these products [24]. This relies on an open dialogue
between the drug/regimen developers and WHO to ensure that sound evidence is available and shared.
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TABLE 1 The World Health Organization’s comprehensive six-point policy package to contain and prevent antimicrobial

resistance

Commit to a comprehensive, financed national plan with accountability and civil society engagement
Strengthen surveillance and laboratory capacity
Ensure uninterrupted access to quality essential medicine

Regulate and promote rational use of medicines, including those used in animal husbandry, and ensure proper patient care

Enhance infection prevention and control
Foster innovations, and the research and development of new tools

Reproduced from [13] with permission from the publisher.

Second, the issue of policy recommendation is followed by: 1) the development of operational guidance for
the roll-out of new TB drugs or regimens in countries ensuring rational introduction and responsible use;
and 2) support to piloted deployment of new drugs/regimens in diverse settings. This work is carried out in
close collaboration with key stakeholders at a national level, including TB control programmes, drug
regulatory authorities and representatives of professional organisations, to promote rapid access to new
therapies that are safe and efficacious while preventing emergence of new resistance.

Third, these activities take place under an overarching WHO policy implementation package that was
developed to support national efforts towards the implementation of recommended drugs and/or regimens.
The package aims to complement existing and new policy guidance on the use of new drugs for the
treatment of TB, and provides the key elements for introduction of new TB drugs and/or regimens for wide
use in countries. It consists in a set of six elements required for optimal and rational introduction of new TB drugs.

Based on this approach, in June 2013, WHO issued interim guidance on the use of bedaquiline for the
treatment of patients with MDR-TB that includes recommendations for responsible use, and work has
started with a series of “early implementing countries” committed to introduce the drug according to such
recommendations [15]. Work is currently underway to develop interim guidance on delamanid.

Similarly, to support European Union and European Economic Area Member States in the process of
introducing new drugs into their TB control programmes and/or strategies, ECDC is developing guidance

TABLE 2 The World Health Organization (WHO) policy implementation package for rational introduction of new tuberculosis

(TB) drugs

Minimum requirements for country preparedness and planning

Development of an implementation plan for introduction of new
TB drugs or regimens

Monitoring and evaluation of new drugs and regimens, including
pharmacovigilance and drug resistance surveillance

Private sector engagement

Systems approach for ensuring uninterrupted supply of new
and existing quality-assured medicines
Operational research

A set of basic health and programmatic capacities must be in
place at the country level for the optimal introduction and
implementation of a new TB drug or drug regimen according to
WHO policy recommendations

This national implementation plan must take into account the

various operational models for introduction of new TB drugs or

regimens, depending on the TB epidemics situation and level of

preparedness in a country, and the type of drug or regimen of
drugs to be introduced

Introduction of new TB drugs or regimens requires careful
monitoring of safety (particularly if drugs are being introduced
following phase Ilb trials), based on active pharmacovigilance, and
of drug resistance.

Introduction of new TB drugs requires a set of best practice
regulations from the local ministry of health to provide rational
access and
protection of new drugs, particularly in the context of substantial
involvement of the private sector in TB care
This describes the need for a clearly established procurement
and supply chain management system at country level
Can assist in the implementation and scale-up processes and
help support evaluation of public health impact, through the
collection of relevant information to measure feasibility,
cost-effectiveness, acceptability and impact of the new
drugs or regimens
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on options for this. This guidance will reflect the rationale and importance of carefully planned
introduction of new drugs, as well as providing expert opinions on the options for optimal introduction of
new drugs/regimens in TB control programmes.

From this, it is clear that drug resistance can be controlled by widely adopting the highest standards of
care [25-27], issuing bold health policies and, where necessary, strict and enforced regulations for the
introduction and use of new and repurposed TB drugs (e.g. fluoroquinolones, linezolid, meropenem, etc.)
(21, 28-31].

The case for ethical and correct use of diagnostics

Appropriate treatment of patients and effective introduction of new drugs and regimens are premised on
accurate and rapid diagnosis. This is particularly important for drug-resistant tuberculosis, where incorrect
diagnosis or drug susceptibility testing (DST) results have dire consequences.

Contrary to the drugs pipeline, TB diagnostic test development has seen a proliferation of new technologies
over the past 5 years, and currently more than 50 new TB tests are in various stages of development. In
2008, WHO established a structured process to rapidly review evidence from laboratory and field trials of
new diagnostics to ensure that accurate, reproducible tests are introduced effectively, while also strongly
advising against tests found to be suboptimal [32].

Molecular diagnostics for TB and DST hold great promise, especially given their speed and potential
robustness for use in decentralised settings. The Xpert MTB/RIF assay (Cepheid, Sunnyvale, CA, USA),
endorsed by WHO in late 2010, has been a game-changer for test development, illustrating the benefit of
close collaboration between academia, industry and end-users [33]. Nevertheless, currently available TB
tests are not mutually exclusive and one size no longer fits all. Rational introduction of new tests requires
assessment of appropriate diagnostic algorithms to ensure optimal patient access and the use of different
tests at different levels of the laboratory service [32].

In addition, rational introduction of new TB diagnostics requires targeted testing, effective referral
mechanisms for additional testing and rapid communication of results to healthcare providers. These
requirements are becoming increasingly important in view of anticipated new regimens, where rapid
diagnosis (and exclusion of drug resistance) will be imperative to protect both patients and the efficacy of
new drugs. Point-of-care DST technologies with clearly defined target product profiles (TPPs) are essential
to guide the choice of drugs and regimens to be used in the future. The outcomes of an international
consensus document on TPPs for new TB tests, currently under preparation following a meeting convened
by WHO in April 2014, are eagerly awaited, as is the development of standardised DST for new drugs
already approved by regulatory authorities.

Laboratory capacity strengthening should go hand-in-hand with introduction of new drugs and regimens.
The EXPAND-TB Project, a multi-donor, multi-country laboratory strengthening project managed by
WHO has clearly shown that sophisticated reference laboratory infrastructure can be effectively established
in developing countries [34] and that contemporary technologies, such as liquid culture and line probe
assays, can be effectively transferred when multiple stakeholders join the same effort.

At the European Union (EU) level, new diagnostics are quickly evaluated for their applicability in the EU-
specific setting by the European Reference Laboratory Network for TB. Thereafter, they are included in the
handbook Mastering the Basics of TB Control [35].

Lastly, the holy grail of new TB test development, an accurate, robust and safe point-of-care test to monitor
treatment response, especially in patients with drug-resistant disease, remains elusive. All currently available
new TB diagnostics fail in this regard, requiring elaborate and sophisticated laboratory capacity for
conventional culture and DST to be established in conjunction with the roll-out of new diagnostic tests. A
“diagnosis to cure” strategy aligning diagnostic and drug development would therefore be imperative to
meet the research and innovation objectives of the new post-2015 WHO global strategy and achieve the
ultimate target of TB elimination.

Seven principles for future action

From the above, it is clear that the introduction of new TB tools in a responsible way requires that efforts be
made by all concerned parties so that the efficacy and effectiveness of TB treatment with optimised drug
regimens is aligned with the use of simplified platforms for diagnosis, and adapted delivery systems. This
requires early engagement of all stakeholders in the preparation of policies for the introduction of new TB
tools. These policies must be based on sound evidence and promote measures for optimal delivery,
including quality assurance and procurement. National authorities then have a key role to play in ensuring
that introduction of new tools follows policy recommendations and that appropriate plans are made.
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A common statement of principles was agreed upon to guide future interaction between industry engaged
in research and development and global TB stakeholders in ensuring that the impact of new tools is
maximised through their rational and ethical use.

Recognising the challenges faced, participants of the symposium agreed to a seven-point agenda for
consideration and future action:

1) commitment to ethical and responsible use of new and existing diagnostics;

2) commitment to support and provide the best conditions for rational introduction and responsible use of
new and existing TB drugs and regimens;

3) alignment of market objectives of industry with public health needs;

4) early collaboration between diagnostic and drug developers to maximise synergy (for instance, in
guaranteeing development of DST simultaneously with that of the new agent);

5) early interaction of WHO and partner agencies with industry for definition of TPPs for new diagnostics
and drugs, as well as proper strategies for introduction;

6) reinforcement of the role of WHO and professional organisations in ensuring adherence of healthcare
providers to international standards of diagnosis, treatment and care; and

7) establishment of a forum with regular meetings bringing together respiratory professionals, industry and
global TB stakeholders to address issues relevant to rational introduction and responsible use of new TB
tools nationally and globally.

A promising new era in TB diagnostic and drug development has begun. It is now critical to consolidate
recent progress and ensure that new tools for TB diagnosis and treatment are suitably introduced in
individual countries in a way that guarantees access to the best care for all those in need and avoids
inappropriate use. Programmatic implementation of new TB tools should be aligned with ongoing efforts
that aim to maximise the efficiency and effectiveness of tuberculosis care by advancing point-of-care and
other simplified platforms for diagnosis and monitoring, optimising drug regimens, reducing costs,
adapting delivery systems and mobilising communities. This will not be possible without clear and strong
commitment of all stakeholders to ensure that evidence-based strategies for introduction of new tools are
linked to wide access and responsible use.
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