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ABSTRACT: In spite of the growing awareness of emerging drug-resistant Mycobacterium

tuberculosis, the extent of inappropriate tuberculosis (TB) case management may be

underestimated, even in Europe. We evaluated TB case management in the European Union/

European Economic Area countries, with special focus on multidrug-resistant (MDR) and extensively

drug-resistant (XDR)-TB, using a purposely developed, standardised survey tool.

National reference centres in five countries representing different geographical, socioeconomic

and epidemiological patterns of TB in Europe were surveyed. 40 consecutive, original clinical TB

case records (30 MDR/XDR-TB cases) were reviewed in each of the five countries. The findings

were recorded and, through the survey tool, compared with previously agreed and identified

international standards.

Deviations from international standards of TB care were observed in the following areas:

surveillance (no information available on patient outcomes); infection control (lack of respiratory

isolation rooms/procedures and negative-pressure ventilation rooms); clinical management of TB,

MDR-TB and HIV co-infection (inadequate bacteriological diagnosis, regimen selection and

treatment duration); laboratory support; and diagnostic/treatment algorithms.

Gaps between present international standards of care and the management of MDR/XDR-TB

patients were identified. Training, increased awareness, promotion of standards and allocation of

appropriate resources are necessary to ensure appropriate care and management as well as to

prevent further emergence of drug resistance.

KEYWORDS: European Centre for Disease Prevention and Control, extensively drug-resistant
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T
he emergence of multidrug-resistant (MDR)
tuberculosis (TB), defined as in vitro resis-
tance to isoniazid and rifampicin [1–7], and

extensively drug-resistant (XDR)-TB, defined as in
vitro drug-resistance to isoniazid and rifampicin as
well as any fluoroquinolone and at least one of the
injectable drugs (amikacin, capreomycin or kana-
mycin), represent a major threat to TB control at
the global level [1–7].

In 2008, the World Health Organization (WHO)
estimated a global prevalence of 440,000 MDR-TB
cases (390,000–510,000) with 150,000 deaths and an
estimated 50,000 XDR-TB cases [1, 2]. 15 out of the

27 high MDR-TB burden countries are located in
the European region, of which five are in the
European Union (EU) and European Economic
Area (EEA) [1–3].

As for MDR-TB, the emergence of XDR-TB is a
manmade product, resulting, in essence, from
clinical mismanagement of TB cases with levels of
anti-TB drug resistance [1, 2]. There is evidence
that suboptimal TB case management in parts of
Europe contributes to the development of resis-
tance to the XDR-TB-defining drugs [6–10].

In spite of the growing awareness of TB drug
resistance, the essential variables necessary to fully
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understand MDR-TB and XDR-TB are currently not system-
atically collected, analysed and reported in published studies
[4, 10]. Although the international community is providing a
rapid response to XDR-TB (formulation of an emergency plan
[11]; development of an instrument to support implementation
and scale-up of national strategies and to assess programmatic
needs [12, 13]), no international study is available to investigate
the key factor responsible for the emergence of MDR/XDR-TB,
i.e. the extent of inappropriate TB case management.

The aim of the present study was to apply an ad hoc-developed,
standardised comprehensive survey tool to evaluate TB case
management, with special focus on MDR/XDR-TB, in the EU/
EEA [14].

METHODS
Development of a standard tool to perform the clinical
survey
A standard tool was developed to perform the clinical survey,
for which the process has previously been described [14]. In
summary, the tool includes items covering the key areas of TB
prevention, diagnosis and treatment. These items and questions
were identified by a panel of experts and considered adequate to
evaluate TB management in the selected reference centres.
Specifically, a Delphi process was used to identify the elements
belonging to the areas mentioned above, as well as to assign
priorities to the questions proposed and to define a weighted
score to the answers obtained. The key items for the questions
identified by the expert panel are summarised in table 1.

The tool is composed of three parts (Annex I) and one annex
(Annex II): Part 1 summarises the features of each setting
surveyed (62 items); Part 2 collects information on the individual
clinical records surveyed (one line per clinical case; 141 items);
Part 3 allows comparison of the key case management decisions
taken on each individual case with that of internationally agreed
standards (25 scored questions; standards in Annex II). The tool is
included as Annex I and II (online supplementary material).

Standards development
International reference standards used to define the ‘‘correct
answer’’, as shown in Annex II (online supplementary material),
were derived from the following guidelines: the National
Collaborating Centre for Chronic Conditions/British Thoracic
Society guidelines [15]; the International Standards for
Tuberculosis Care [16, 17]; the WHO Treatment of Tuberculosis
guidelines [18, 19]; the recently developed US Agency for
International Development (USAID)/Program for Appropriate
Technology in Health (PATH) standardised MDR/XDR-TB

assessment and planning tool [12, 20]; the WHO MDR-TB
management guidelines [21]; and the WHO policy on infection
control [22]. In addition, treatment outcome definitions were
used according to the criteria proposed by LASERSON et al. [23].
The criteria commonly used to define a modern approach to TB
control and elimination in Europe were also used [24].

The tool was applied to each individual, original patient record
examined, generating an adherence/nonadherence reply on
the electronic data collection sheet and, finally, a score.

The reviewing teams, consisting of the Tuberculosis Network
European Trials Group (TBNET) and local experts, were trained
on how to use the tool, how to define adherence/nonadherence
to the established international standards and how to assign the
scores. The teams included at least one national and one
international public health expert.

Selection of TB reference centres
Five MDR-TB reference institutes, identified in collaboration
with national authorities (ministries of health), were identified
in five countries representing four different TB epidemiological
settings in the EU/EEA. As per European Centre for Disease
Control and Prevention (ECDC) policy, the selected countries
cannot be disclosed. The selected settings were as follows: one
country each from Group 1 (former Soviet Union; intermediate
TB incidence, high MDR-TB prevalence), Group 2a (northern
Europe; low TB incidence, low MDR-TB prevalence), Group 2b
(southern Europe; low TB incidence, low MDR-TB prevalence),
Group 3 (southern Europe; intermediate TB incidence, low
MDR-TB prevalence) and Group 4 (central Europe; intermediate
TB incidence, low MDR-TB prevalence).

40 consecutive, original clinical TB case records were reviewed
at each study site, of which 30 were MDR/XDR-TB and 10 were
‘‘other than MDR-TB’’ cases (i.e. the strain being susceptible,
monoresistant or polyresistant). Prior to the visits, each study
site retrieved the consecutive clinical files of the cases to survey
following a time criterion (cases treated since January 1, 2005).
All five study sites were visited between November 2009 and
March 2010.

The design of the survey was approved by the scientific
committee of the ECDC. No ethical approval was necessary to
carry out this public health survey.

Data analysis
Data were analysed using Stata 9.0 (StataCorp, College Station,
TX, USA).

TABLE 1 Key variables identified by the expert panel for the survey questionnaire

TB prevention BCG vaccination; administrative measures for infection control; infection control plan; training of staff; health education of patients and contacts;

respiratory protection; isolation procedures; natural or mechanical ventilation

TB diagnosis Pulmonary and extra-pulmonary TB; radiological findings; microbiological examinations including sputum smear, culture, DST for first- and

second-line drugs (including rapid drug resistance testing, line probe assays, nucleic acid amplification techniques); immunological findings,

focusing on IGRAs and TST; HIV test offered; HIV status

Treatment Previous anti-TB therapy; surgery; treatment outcome; anti-TB regimen prescribed; adverse events due to anti-TB therapy and their management;

antiretroviral therapy

TB: tuberculosis; BCG: bacille Calmette–Guérin; DST: drug susceptibility testing; IGRA: interferon-c release assay; TST: tuberculin skin test.
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RESULTS
The targeted sample of 40 consecutive clinical records per
study site was collected and, in total, complete data on 200 TB
cases (150 being MDR-TB cases) were available for the analysis.
The overall results are summarised in tables 2 and 3, stratified
by the main areas surveyed (TB prevention, TB diagnosis and
TB treatment). Having previously described the findings
within the area of TB prevention in a specifically dedicated
publication [25], the following section is focussed on the results
within the areas of TB diagnosis and TB treatment.

At the study sites, information on patients’ previous medical
history was assessed for the majority of cases; investigation of
previous TB diagnosis was performed for 93% (186 out of 200)
of the cases, investigation of previous TB treatment for 99%
(198 out of 200) of the cases and investigation of previous drug
susceptibility testing (DST) for 94% (188 out of 200) of the cases
surveyed. Microbiological evaluation was missing, or not
satisfactory, in 15 (7.5%) out of the 200 clinical files reviewed.
The use of correct diagnostic algorithms leading to a
bacteriologically confirmed diagnosis was recorded in 94.5%
(189 out of 200) of the evaluated patient records.

10% (20 out of 200) of the enrolled individuals were not
adequately treated (i.e. the regimen prescribed included fewer
than the four recommended drugs). Furthermore, various
errors were identified in the doses of anti-TB drugs prescribed
(13 out 200, 6.5%) and, mostly, in the duration of the anti-TB
therapy (34 out of 200, 16.9%).

TB/HIV co-infection was not satisfactorily managed in 34.8%
(eight out of 23) of the cases; in particular, antiretroviral
therapy was not prescribed in agreement with existing

recommendations [16, 17, 21]. No adverse events were notified
in the cases that started combined antiretroviral and anti-TB
therapy.

Out of the 200 clinical records examined, 196 (98%) had a
treatment outcome recorded; 109 (55.6%) out of 196 had a
definitive outcome (cure, treatment completed, death or failure).
The majority of the remaining cases (63 out of 196, 32.1%) were
commonly defined as being ‘‘transferred out’’, indicating that
the clinical reference centres were not aware of the final outcome
of the majority of their managed patients, while 16 (8.2%) out of
196 defaulted and six (3.1%) out of 196 were still on treatment at
the time of the survey. Table 2 summarises the results by main
variable collected, stratifying data by setting/country, compar-
ing the results between settings/countries and providing
overall results. Table 3 presents the specific diagnostic and
treatment variables assessed in the survey and the results, for
each reference centre included in the study.

In summary, the main areas where disagreement between
current established guideline requirements and practices was
observed were as follows. Surveillance: lack of information
available in the treating clinical reference centre on the final
outcome of the discharged patients; clinical management of TB
and MDR-TB: incomplete information on previous treatment,
inadequate contact tracing procedures, inadequate bacteriolo-
gical diagnosis, prescription of fewer than four active drugs,
incorrect drug choice, inadequate dose prescription, short
treatment duration and inadequate management of adverse
events of treatment; clinical management of HIV: suboptimal
HIV testing and counselling of TB cases, and inadequate
prescription of antiretroviral drugs as well as management of
combined TB/HIV treatment; laboratory support: suboptimal

TABLE 2 Description of the main findings related to tuberculosis (TB) diagnosis and treatment

European

cohort

Group 1

country

Group 2a

country

Group 2b

country

Group 3

country

Group 4

country

TB diagnosis

Investigation of previous TB diagnosis performed 186/200 (93) 40 (100.0) 40 (100.0) 40 (100.0) 40 (100.0.0) 26 (65.0)

Investigation of previous treatment performed 198/200 (99) 40 (100.0) 40 (100.0) 40 (100.0) 40 (100.0) 38 (95.0)

Investigation of previous DST performed 188/200 (94) 40 (100.0) 40 (100.0) 40 (100.0) 40 (100.0) 28 (70.0)

Diagnostic algorithm correct 189/200 (94.5) 39 (97.5) 40 (100.0) 40 (100.0) 38 (95.0) 32 (80.0)

Microbiological analysis performed 185/200 (92.5) 40 (100.0) 40 (100.0) 39 (97.5) 30 (75.0) 36 (90.0)

Other necessary examinations performed 196/200 (98) 40 (100.0) 40 (100.0) 40 (100.0) 36 (90.0) 40 (100.0)

Final diagnostic decision taken correctly 196/200 (98) 40 (100.0) 39 (97.5) 39 (97.5) 40 (100.0) 38 (95.0)

TB treatment

Correct TB regimen choice# 180/200 (90) 36 (90.0) 28 (70.0) 38 (95.0) 40 (100.0) 38 (95.0)

Dosage correct 187/200 (93.5) 29 (72.5) 40 (100.0) 39 (97.5) 39 (97.5) 40 (100.0)

Duration correct 166/200 (83.1) 30 (75.0) 18 (45.0) 39 (97.5) 40 (100.0) 39 (97.5)

Management of adverse events due to TB treatment correct 199/200 (99.5) 40 (100.0) 40 (100.0) 40 (100.0) 40 (100.0.0) 39 (97.5)

HIV antiretroviral regimen choice correct 15/23 (65.2) 2 (100.0) 1 (100.0) 12 (63.2) 0 (0.0)

Management of adverse events due to HIV treatment correct 0/0 (0) 0/0 (0) 0/0 (0) 0/0 (0) 0/0 (0) 0/0 (0)

Correct TB treatment outcome assigned 196/200 (98) 40 (100.0) 40 (100.0) 40 (100.0) 37 (92.5) 39 (97.5)

Data are presented as n/N (%) or n (%). Group 1: former Soviet Union; intermediate TB incidence, high multidrug-resistant (MDR-)TB prevalence. Group 2a: northern

Europe; low TB incidence, low MDR-TB prevalence. Group 2b: southern Europe; low TB incidence, low MDR-TB prevalence. Group 3: southern Europe; intermediate TB

incidence, low MDR-TB prevalence. Group 4: central Europe; intermediate TB incidence, low MDR-TB prevalence. DST: drug susceptibility testing. #: four active drugs

ensured.
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TABLE 3 Diagnostic and treatment findings evaluated in five national tuberculosis (TB) reference centres

Group 1

country

Group 2a

country

Group 2b

country

Group 3

country

Group 4

country

TB diagnosis

Case definition

Susceptible 10 (25.0) 5 (12.5) 5 (12.5) 8 (20.0) 10 (25.0)

MDR 26 (65.0) 22 (55.0) 25 (62.5) 9 (22.5) 28 (70.0)

XDR 4 (10.0) 4 (10.0) 4 (10.0) 21 (52.5) 2 (5.0)

Duration of symptoms until diagnosis days 30 (30–67.5) 30 (30–90) 30 (15–60) 60 (30–90) 60 (17.5–90)

Previous diagnosis of TB recorded 9 (22.5) 21 (56.8) 13 (32.5) 22 (55.0) 15 (37.5)

Extra-pulmonary TB 4 (10.0) 1 (2.5) 5 (12.5) 0 (0.0) 2 (5.0)

Positive microscopy result 19 (47.5) 23 (57.5) 32 (80.0) 39 (97.5) 30 (75)

NAAT performed within the diagnostic algorithm for active TB 31 (77.5) 7 (18.0) 39 (97.5) 14 (35) 0 (0)

TST performed within the diagnostic algorithm for active TB 15 (37.5) 1 (2.5) 3 (7.9) 0 (0.0) 0 (0.0)

Positive TST 10 (66.7) 1 (100.0)

IGRAs performed within the diagnostic algorithm for active TB 0 (0.0) 0 (0.0) 39 (97.5) 0 (0.0) 0 (0.0)

QuantiFERON1-TB Gold# kit for IGRA 39 (100)

Positive IGRA 38 (97.4)

Previous TST results recorded 0 (0.0) 0 (0.0) 1 (2.5) 0 (0.0) 0 (0.0)

Previous IGRA results recorded 0 (0.0) 0 (0.0) 1 (2.5) 0 (0.0) 0 (0.0)

Strains resistant to fluoroquinolones 4 (13.3) 4 (12.5) 5 (18.5) 23 (74.2) 2 (6.9)

Strains resistant to second-line injectable drugs 14 (46.7) 6 (20.0) 12 (44.4) 24 (72.4) 13 (44.8)

Number of previous anti-TB treatment regimens .1 month 1.2¡0.44 2¡0.87 1.4¡0.67 1.5¡0.96 2.1¡1.2

HIV test offered 39 (97.5) 40 (100.0) 37 (92.5) 23 (57.5) 19 (47.5)

HIV-positive cases at current diagnosis 2 (5.1) 0 (0.0) 1 (2.5) 19 (48.7) 1 (7.1)

Males 23 (57.5) 40 (100.0) 24 (60.0) 32 (80.0) 22 (55.0)

Age of patients surveyed in the reference centre yrs 45.4¡14.8 37.7¡12.4 37.3¡15.5 42.2¡11.8 33.9¡14.0

Homeless patients 1 (2.5) 6 (15.0) 1 (2.5) 1 (2.5) 0 (0.0)

Intravenous drug users 0 (0.0) 11 (27.5) 2 (5.0) 14 (35.0) 0 (0.0)

Alcohol abuse

Current 14 (35.0) 20 (50.0) 2 (5.0) 15 (37.5) 1 (2.6)

Former 2 (5.0) 2 (5.0) 0 (0.0) 1 (2.5) 0 (0.0)

TB treatment

Patients who experienced adverse events of anti-TB drugs 14 (35.0) 6 (15.4) 22 (55.0) 8 (20.0) 14 (35.0)

Antiretroviral treatment 2 (100.0) 1 (100.0) 12 (63.2) 0 (0.0)

Dosages of antiretroviral drugs adequate 2 (100.0) 1 (100.0) 12 (63.2) 0 (0.0)

Patients who experienced adverse events of antiretroviral drugs 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Surgery performed for current diagnosis 4 (10.0) 1 (2.5) 2 (4.1) 2 (5.0) 1 (2.5)

Laserson’s criteria" for treatment outcome

Cured 19 (63.3) 3 (11.5) 2 (8.0) 9 (34.6) 20 (69.0)

Completed 1 (3.3) 5 (19.2)

Died 4 (13.3) 1 (3.9) 2 (8.0) 6 (23.1) 3 (10.4)

Defaulted 6 (20.0) 1 (3.9) 5 (19.2) 4 (13.8)

Transferred out 21 (80.8) 20 (80.0) 1 (3.9) 2 (6.9)

Failed 1 (4.0)

Time to SS conversion days from start treatment 45 (34–68) 70 (30–150) 49 (30–100) 108 (65–286) 32 (30–60)

Time to culture conversion days 58 (38–87) 60 (40–120) 81 (49–130) 94 (65–286) 60 (30–78)

Data are presented as n (%), median (interquartile range) or mean¡SD. Group 1: former Soviet Union; intermediate TB incidence, high multidrug-resistant (MDR-)TB

prevalence. Group 2a: northern Europe; low TB incidence, low MDR-TB prevalence. Group 2b: southern Europe; low TB incidence, low MDR-TB prevalence. Group 3:

southern Europe; intermediate TB incidence, low MDR-TB prevalence. Group 4: central Europe; intermediate TB incidence, low MDR-TB prevalence. XDR: extensively

drug-resistant; NAAT: nucleic acid amplification test; TST: tuberculin skin test; IGRA: interferon-c release assay; SS: sputum smear. #: QuantiFERON1-TB Gold is

manufactured by Cellestis (Chadstone, Australia). ": outcomes for MDR-TB cases derived from [23]; note that in some low-incidence countries, as many TB deaths occur

in the elderly, deaths are divided into death due to TB and death from other causes.
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laboratory practices, particularly for second-line drugs, and
lack of DST procedures for some of the second-line drugs;
diagnostic and treatment algorithms: relevant inter- and intra-
country differences in the diagnostic use of the Mantoux test
and new diagnostics, including nucleic acid amplification tests
and interferon-c release assays, and inadequate selection of
drugs to be tested by DST, as well as choice of second-line
drugs used to treat MDR- and XDR-TB cases.

DISCUSSION
The aim of the study was to investigate the management of TB
and MDR-TB in a sample of MDR-TB reference centres in a
selection of EU/EEA countries. The results of the study
identified areas of priority for public health action.

With regard to ensuring the prevention of nosocomial spread
of drug-resistant Mycobacterium tuberculosis strains, the main
area of concern was the observed lack of a comprehensive
infection control strategy or plan in all the reference centres
surveyed [22]. Furthermore, administrative measures, such as
infection control committees, were not systematically in place.

The final outcome of discharged patients should be available in
the treating clinical centre, as this represents a key managerial
and/or monitoring tool; these data were lacking, to a certain
extent, in all surveyed centres. Availability of quality outcomes
motivates physicians, stimulates critical review of the diagnostic
and treatment procedures implemented, and allows continuous
quality improvement within the programme [17, 18].

From the diagnostic point of view, several findings deserve
comment. The variables assessed in this study reflect data that
are routinely reported to, and for, official European surveil-
lance databases and reports: reports in which bacteriological
confirmation of TB cases is shown to remain suboptimal in the
EU and its member states [3]. A surprising finding was the
irregular use of the rapid molecular diagnostic methods [26, 27].
In a setting such as the EU, with greater resources, especially
at the reference centre level, it was noteworthy that these
assays, which allow for the rapid identification of M.
tuberculosis and a proxy of MDR-TB (in ,1 day), are not
routinely used in some of the reference centres. This suggests
that treatment management is being blindly initiated, in a
number of cases, at the sites, and that several patients are
isolated for longer periods while waiting for DST results from
liquid, and sometimes solid, media culture. The gold standard
for diagnosing drug-resistant TB remains that of culture-based
DST. However, the rapid molecular methods offer the
potential to give a first, essential indication of M. tuberculosis
and drug-resistance pattern in a patient, enabling rapid, more
optimised treatment choices, as well as appropriate infection
control measures for each patient. It is important to note that
the new diagnostic tools should only be promoted based on
clear, evidence-based guidelines [17, 18].

With regard to treatment practices, the choice of treatment
regimens, the doses of administered anti-TB drugs and the
duration of anti-TB drug treatment did not follow international
recommendations in a number of the reference centres.
Furthermore, in a few cases, mistakes in managing adverse
events, which could lead to the development of further drug
resistance, were observed. These findings show that clinical TB
and MDR-TB management guidance needs to be strengthened

and urgently implemented in the EU setting. This is essential to
ensure that complete data on previous treatment(s), adequate
contact tracing procedures, adequate bacteriological diagnosis,
prescription of at least four active drugs, correct drug choice,
adequate dose prescription, sufficient treatment duration and
adequate management of treating adverse events are secured
for every TB patient [21].

Our findings further present the need to strengthen the clinical
management of HIV and the need to develop TB/HIV
collaborative activities in Europe [28–31]. This is particularly
relevant in the areas of HIV testing and counselling of TB
cases, antiretroviral prescription and combined TB/HIV
treatment management [17, 18].

The current study and its findings emphasise the importance
of devoting financial support and human resources to ensure
optimal clinical training and retraining of all staff categories
involved in TB control, particularly in the present situation of a
progressive decline in TB incidence and, thus, decrease in
clinical expertise in some parts of Europe. To ensure optimal
MDR-TB case management, prevention and control, this study
confirms the importance and need to define clear policies
supporting the admission of MDR-TB and ‘‘difficult’’ TB
cases to specialised reference institutions in Europe. Lastly,
the survey identified a clear gradient, in terms of number
and severity of drawbacks between peripheral centres, in and
outside EU/EEA countries (where most of the case manage-
ment mistakes occurred and were subsequently identified
when analysing the original records in the reference centres),
and the reference centres surveyed in this study [14].

Conclusions
This survey identified relevant mistakes and deviations from
the recommended practices in the management of TB and
MDR/XDR-TB cases in Europe, even at the level of national
clinical reference centres. Each individual error in managing an
MDR-TB case can be seen as a potential for generating a new
MDR-TB case and highlights the relevance of each of the
errors. Furthermore, considering that the pitfalls described
were identified in national reference centres in Europe, their
relevance appears more alarming as it raises concern with
regard to TB case management at the peripheral level. Indeed,
the situation in peripheral health services was reported to be
worse in all the countries surveyed (data not shown) [14].

The challenges identified in this survey can be divided into
two separate parts: 1) challenges related to the clinical
mismanagement of individual cases, leading potentially to
the further selection of resistant strains; and 2) public health
challenges, related to policy, legal, financial and organisational
aspects of TB and MDR-TB prevention and control. Between
these two parts, there were structural weaknesses of the health
units hosting the surveyed national reference centres: for
example, the lack of negative-pressure ventilation rooms or the
lack of respiratory isolation rooms.

In conclusion, the results of this survey identify the following
areas to be strongly considered and discussed among partners
and stakeholders. 1) Surveillance: data on patients’ final
outcome need to be available at the clinical centre as a
managerial and quality improvement tool; 2) infection control:
implementation of national and facility plans, which include
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the need for respiratory isolation, negative-pressure ventilation
rooms (if really necessary), standardised health education,
masks for patients and respirators for staff, respirator fit testing,
and appropriate training; 3) clinical management of TB: accurate
and complete knowledge of previous treatment, adequate
contact tracing procedures [31, 32], adequate bacteriological
diagnosis (including use of rapid molecular tests), prescription
of at least four active drugs, correct drug choice, correct dose
prescription, adequate treatment duration, and adequate man-
agement of adverse events; 4) clinical management of HIV: HIV
testing and counselling, antiretroviral prescription, and com-
bined TB/HIV treatment management; 5) laboratory support:
optimal laboratory practices and quality assurance procedures,
particularly for second-line drugs at the reference centre level
and implementation of methods described under areas 2, 3 and
6; 6) diagnostic and treatment algorithms: increased implemen-
tation of new diagnostic tools, e.g. rapid molecular DST, within
clear evidence-based guidelines; 7) guidelines: adoption of
specific, updated, evidence-based TB and MDR-TB guidelines
in all European countries and development of European
Standards for TB and MDR-TB prevention and control; 8) drugs:
availability of all first- and second-line drugs in all European
countries; 9) funding: consistent funding resources for TB and
MDR-TB prevention and control in all European countries.

A response to this need has already been initiated through the
development of European Union Standards for TB Care.
Identifying key standards for the diagnosis, management,
prevention and control of TB, MDR-TB and XDR-TB, these
standards aim at supporting healthcare workers in optimising
TB case management and, thus, at contributing to improved TB
control in the EU/EEA [33].

It should be recognised that only through the achievement of
excellence and optimal care for TB, particularly its most
resistant forms, can we hope to start curbing the epidemic
towards its elimination [34].
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