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Rational use of anti-tuberculosis drugs in the EU: better

patient care and less drug resistance
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W
orldwide, resistance to antibiotics routinely used to
treat a range of common infectious diseases is in-
creasing [1, 2]. Apart from microbial genetic factors,

antimicrobial resistance (AMR) is generally attributed to
widespread inappropriate antibiotic prescription and usage
by physicians, poor drug quality and lack of adherence to
proper treatment. The serious and ominous situation of AMR
worldwide has led to the formulation and recent launch of the
World Health Organization (WHO) policy package to combat
AMR [3]. Resistance to tuberculosis (TB) drugs is of particular
concern and has been highlighted recently [4–7]. Since the
current portfolio of TB drugs is limited and drug-resistant TB
is becoming widespread across all continents [8], the spread of
drug-resistant TB now threatens the achievements made over a
decade of intensive control efforts. TB drug resistance emerges
spontaneously through chromosomal mutations in Mycobac-
terium tuberculosis strains. These can be induced by selection of
mutants due to poor prescription, lack of patient adherence
and poor drug quality [4–6]. The challenge of TB drug
resistance extends beyond low-resource and high-TB-burden
countries, now encompassing high-resource settings such as
European Union (EU) member states. Worryingly, in the EU,
resistance to first- and second-line TB drugs is failing to reduce
and hot spots for drug-resistant TB within and beyond the EU
borders remain [8–13]. Treatment for multidrug-resistant
(MDR)-TB lasts at least 2 yrs, is very expensive to patients
and society, is associated with several side-effects [14] and the
treatment outcomes are comparatively poor [7, 15, 16].
Treatment is also challenging in the EU, with failure to reach
acceptable levels of success rates particularly among MDR-TB
patients [11].

Since the vast majority of the world’s annual 9 million new
cases of TB are drug sensitive [7, 17], the real challenge for the
process of scaling up TB care and control, while preventing
drug resistance, is to increase active and early case detection so
that transmission can be interrupted by rapid start of treatment
for both drug-susceptible and drug-resistant TB [18]. Optimal
usage of current TB drugs, expanding access and preventing
the development of drug resistance remain top priorities [19].

The need for new TB drugs for treating drug-resistant TB is
greater than ever and some progress is being made in new
drug discovery and development, albeit slowly [20]. The new
TB drug discovery pipeline appears promising; however, there
are only two new classes of drugs, which are currently
undergoing final phases of clinical trials and may be widely
available in the next 2 yrs [19, 21, 22]. Recently, concerns have
been raised about whether the use of new TB drugs should be
prioritised for the treatment of drug-susceptible or drug-
resistant TB.

Therefore, it is critical that a comprehensive and universal
approach to the optimal and rational use of old and new drugs
for the treatment of drug-sensitive and drug-resistant TB is
defined and developed jointly by clinicians, epidemiologists,
scientists, drug developers, national programmes and policy
makers. In support of this concept, the European Respiratory
Journal (ERJ) will publish a series of five current state-of-the-art
articles. These will define the correlation between inappropri-
ate use of TB drugs and the emergence of drug-resistant TB,
supported by specific EU epidemiological and survey data.

In the current issue of the ERJ, the first article of the series,
entitled ‘‘Prevalence of inappropriate tuberculosis treatment
regimens: a systematic review’’, evaluates the prevalence and
characteristics of inappropriate TB regimens as reported in the
literature. Notwithstanding the lack of high quality data, the
number and spectrum of inappropriate treatment regimens
being used for TB in different geographical settings is high-
lighted [23].

The second article of the ERJ series, ‘‘Knowledge of tubercu-
losis treatment prescription of health workers: a systematic
review’’, provides insights into the physician-related factors in
the development of drug resistance [24].

The third article, ‘‘Multidrug resistance after inappropriate
tuberculosis treatment: a meta-analysis’’, presents data from a
systematic review that assessed the risk for TB drug resistance
due to inappropriate TB regimens. This focuses on studies that
utilised molecular typing methods to exclude re-infection and
to confirm the association between the drug misuse and
resistance. It concludes that inappropriate use of TB treatment
regimens is the main cause of development of MDR-TB in the
EU [25].

The fourth article is entitled ‘‘Protecting the new TB drugs
pipeline: stating the case for the rational use of fluoroquino-
lones’’ by E. Huitric and co-workers. Fluoroquinolones (FQs)
have the potential to become an important component of a
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future TB treatment regimen, and drugs like moxifloxacin,
ofloxacin and gatifloxacin are currently being evaluated in
phase III clinical trials. The introduction of these agents could
greatly influence global TB control efforts. The current wide-
spread use of FQs for treating community-acquired pneumo-
nia and other respiratory infections, where TB may be
undiagnosed or missed, is a real threat to adopting FQ-
containing regimens. This article will describe the current
existing guidelines in the EU on the use of FQs in respiratory
infections. It will present data from a meta-analysis that shows
that TB patients had a three-fold higher risk of developing
FQ-resistant TB when prescribed FQs before TB diagnosis,
compared with TB patients who were not exposed to FQs. The
conclusion can be drawn that treatment with FQs before
the diagnosis of TB is associated with a higher risk of
developing FQ-resistant TB. This is an important consideration
for chest physicians, since it is imperative that antibiotic
prescribing practices are targeted towards preventing and
managing AMR [6].

The fifth and final article is entitled ‘‘TB drug development
and the potential to address the M/XDR-TB epidemic:
relevance and implications for the rational use of drugs in
the EU/EEA and beyond’’ by D. Manissero and co-workers.
This will review the epidemiology of drug-resistant TB in the
EU using available surveillance data. The promising new TB
drug pipeline and ongoing clinical trials will be described,
emphasising the need for more investment.

Numerous challenges exist to effectively contain TB drug
resistance [3, 4, 6, 13, 26]. The WHO policy package to combat
antimicrobial drug resistance addresses AMR in a broad sense,
but all principles apply fully to TB drug resistance [2, 3]. There
are a number of factors that create the ideal conditions for
irrational or inappropriate use of anti-TB drugs and they need
to be tackled urgently. First, healthcare providers need to be
trained using internationally recognised standards to avoid
inappropriate prescription and practices [27]. Secondly, there
is a general lack of legislation and its enforcement regulating
use or dispensing of drugs, thus risking wrong or self-
medication. Thirdly, perverse economic incentives, such as
profits to prescribers and pharmacists, may stimulate inap-
propriate prescription of drugs in the wrong doses and
combinations. Potential solutions are available to address all
these challenges and need to be systematically put into policy
and practice to promote rational and judicious use of TB drugs.

The first set of measures is the promotion and enforcement of
internationally recognised treatment and care guidelines that
already exist [17] and are adopted in most programmatic
settings worldwide among practitioners working for national
programmes [1]. The challenge is to ensure that, in all
healthcare facilities where TB care is delivered, health workers
rigorously follow in routine practice the quality standards that
national programmes promote on paper [28]. Importantly, in
many countries today, TB drugs are prescribed by private
practitioners and inadequate or irregular prescription due to
the inability of the patients to buy the drugs and maintain
continuity of treatment are leading to development of drug
resistance [26]. Therefore, engagement of all health providers is
essential, as promoted within the Stop TB Strategy [29]. In the
EU, collaboration with professional societies like the European

Respiratory Society (ERS) and national societies, along with
cooperation with the European Centers for Disease Control
(ECDC) and WHO Regional Office for Europe may facilitate
the process, especially when dealing with best prescribing
practices [27, 28, 30]. In addition, collaboration is essential with
health teaching institutions that train doctors, medical officers
and nurses [31].

Inclusion of appropriate guidelines in the basic medical and
paramedical curricula will be the key to prevention of drug
resistance in the future [28]. Provision of continuous medical
education for physicians and medical officers engaged in TB
care will also inform best current practice. Finally, a crucial
measure will be that of ensuring that a proper surveillance
system does exist in all settings to monitor TB drug resistance
levels and trends in the use of TB drugs.

The second set of measures consists in enforcing prescription-
only use of anti-TB drugs. This may mean the establishment of
effective legislation and licensing process for pharmacies where
drugs are dispensed and clear rules limiting the availability of
drugs to prescription-only categories. As part of these measures,
there should be careful promotion of sale of proven-quality,
combination drugs only, as the risk of developing resistance
may increase when single drug treatment is used.

The third set of measures is about the promotion of education
on the correct use of anti-TB drugs. The crucial step is to ensure
that care providers and end users are fully aware of the proper
and optimal way to use drugs and of the period of time
necessary. The full engagement of patient groups and com-
munities is another fundamental step to implement a strong
policy in TB care and control.

Finally, the fourth set of measures is strongly policy oriented
and focuses on reducing those financial incentives that
encourage irrational use of medicines. The governments should
also ensure that activities in the promotion of medicines are
undertaken by industry according to well defined and enforced
regulations. A code of good practice has been published by the
International Federation of Pharmaceutical Manufacturers and
Associations [32].

Ideally, these measures need to be coupled with the following:
early diagnosis and treatment of active TB cases; support to,
and observation of, treatment; systematic drug susceptibility
testing; a continuous supply of good quality drugs; an effective
recording and surveillance system; and constant audit of good
prescribing policies. Tentatively in late 2012 or early 2013, two
new compounds belonging to different and new classes of anti-
TB drugs will appear in the market [21, 22]. These recommen-
dations on rational use of TB drugs will be even more
important to ensure that these new TB drugs, against which
resistance has not yet emerged, are preserved for future
prolonged use by the millions of patients affected by TB and,
especially, MDR-TB in the ensuing years. It is therefore
imperative that all measures described here be put in place
and a multidisciplinary effort is made to protect existing and
future TB drugs.

This ERJ series of articles on drug-resistant TB in the EU is an
important step forward in the synthesis of available informa-
tion and in identifying gaps in knowledge and programmatic
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issues. It also reflects the important role and commitment
required [33] from European organisations such as the ERS, the
EU, ECDC and WHO in tackling, head on, TB drug resistance
in the EU and globally.
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