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ABSTRACT: As countries approach the elimination phase of tuberculosis, specific
problems and challenges emerge, due to the steadily declining incidence in the native
population, the gradually increasing importance of the importation of latent tuber-
culosis infection and tuberculosis from other countries and the emergence of groups at
particularly high risk of tuberculosis.
Therefore, a Working Group of the World Health Organization (WHO), the

International Union Against Tuberculosis and Lung Disease (IUATLD) and the Royal
Netherlands Tuberculosis Association (KNCV) have developed a new framework for
low incidence countries based on concepts and definitions consistent with those of
previous recommendations from WHO/IUATLD Working Groups.
In low-incidence countries, a broader spectrum of interventions is available and

feasible, including: 1) a general approach to tuberculosis which ensures rapid detection
and treatment of all the cases and prevention of unnecessary deaths; 2) an overall
control strategy aimed at reducing the incidence of tuberculosis infection (risk-group
management and prevention of transmission of infection in institutional settings) and 3)
a tuberculosis elimination strategy aimed at reducing the prevalence of tuberculosis
infection (outbreak management and provision of preventive therapy for specified
groups and individuals).
Government and private sector commitment towards elimination, effective case

detection among symptomatic individuals together with active case finding in special
groups, standard treatment of disease and infection, access to tuberculosis diagnostic
and treatment services, prevention (e.g. through screening and bacille Calmette-Guéria
immunization in specified groups), surveillance and treatment outcome monitoring are
prerequisites to implementing the policy package recommended in this new framework
document.
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The World Health Organization Framework for
effective tuberculosis control and the need for a

European Framework

In 1994 the World Health Organization (WHO)
published its "Framework for Effective Tuberculosis
Control", summarizing the strategy, control policy
package and key technical operations of a national
tuberculosis programme in countries with a high
incidence of tuberculosis [1]. This "WHO framework"
document encapsulates the essential elements of the
WHO recommended strategy of tuberculosis control
(DOTS strategy) [2, 3]. These are: political commit-
ment to tuberculosis control; diagnosis based on

bacteriology (sputum smear microscopy) and case-
finding among symptomatic patients presenting to
health services; standardized short-course chemo-
therapy provided under proper case-management
conditions, including directly observed therapy; the
provision of a regular supply of essential antitubercu-
losis medications; the establishment and maintenance
of a recording and reporting system with evaluation
of treatment outcome [4, 5].

This document has contributed greatly to inter-
national consensus on what the prime focus of any
national tuberculosis control programme should be:
the prompt identification and documented cure of
infectious cases [4, 6], allowing a reduction of the
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period of transmissibility of infection in the commu-
nity [7] and a reduction in the risk of emergence of
drug resistance [8].

The WHO framework [1] was designed for coun-
tries with a high incidence of tuberculosis. It is
therefore, not sufficiently comprehensive for low-
incidence countries in Europe, as it fails to take into
account the technical sophistication and the resources
at the disposal of these countries that allow a much
more aggressive approach. The existing framework
document also addresses the most important ele-
ments of tuberculosis control but excludes compo-
nents necessary when embarking on an elimination
strategy [9].

Up to now, no policy document has existed
summarizing the essential elements of tuberculosis
control in low-incidence countries, those industria-
lized countries of Europe that have already achieved a
low incidence of the disease through the consistent
application of existing technologies.

For this reason WHO, the International Union
Against Tuberculosis and Lung Disease (IUATLD),
and the Royal Netherlands Tuberculosis Association
(KNCV) have jointly organized a series of workshops
in Wolfheze, the Netherlands, since 1990. These have
been aimed at reorienting tuberculosis control in
Europe with the help of both tuberculosis-control
experts and representatives of ministries of health
[9, 10].

At the third European Workshop on Tuberculosis
Control in Low Prevalence Countries (Wolfheze,
1997) it was proposed to explore the need and
feasibility of developing a framework document for
countries with a low incidence including those
approaching the elimination phase of the disease [9].
It has been estimated that, without additional efforts,
the elimination phase may still take up to 50–60 yrs
until the actual point of elimination in these countries
will be reached [9].

For this reason, it was felt that the low incidence
countries in Europe needed a framework adjusted to
achieve this. This framework should still be compa-
tible with the global strategy for tuberculosis control
advocated by WHO.

The European framework document presented here
is intended mainly to: 1) alert and strengthen the
political commitment of governments, and, specifi-
cally, of Ministries of Health in Europe to the changes
required in policy setting and prioritization of
activities; 2) encourage national tuberculosis control
authorities and professional societies to incorporate
elements of the framework into their efforts, adopting
those appropriate to the local epidemiological and
socioeconomical situation; 3) support educational
programmes for medical, public health, nursing and
laboratory workers pointing out the specific require-
ments of tuberculosis control in the elimination phase
of tuberculosis.

Definitions

To allow for a common understanding, the follow-
ing working definitions have been used in this

document. Some have been defined in earlier docu-
ments, others are new and address specific issues
raised in this European framework. 1) Latent infec-
tion. A latent infection with Mycobacterium tubercu-
losis complex (or "latent tuberculosis infection") is
a subclinical infection with tubercle bacilli without
clinical, bacteriological or radiological signs or symp-
toms of manifest disease [9, 11]. Typically this is
an individual who has a positive tuberculin test and
normal chest radiography. They may be a known
contact of a previous case of tuberculosis. 2) Tuber-
culosis. Tuberculosis is defined as the clinically,
bacteriologically and/or radiographically manifest
disease [9]. 3) Low tuberculosis incidence countries.
Low tuberculosis incidence countries have been
defined as those with a crude case notification rate
v10 (all cases) per 100,000 inhabitants and declining
[9]. For the purposes of this Framework the definition
has been extended to include all countries in Europe
with a crude notification rate v20 per 100,000
population. 3) Tuberculosis elimination. Tuberculosis
elimination is the point at which less than one
infectious (sputum smear positive) case per 1,000,000
inhabitants emerges annually in the general popula-
tion [9]. 4) Tuberculosis control strategies. Tubercu-
losis control strategies aim to reduce the incidence
of new infections with M. tuberculosis complex by
identifying sources of infection as rapidly as possible
and rendering them noninfectious through curative
treatment. 5) Tuberculosis elimination strategies.
Tuberculosis elimination strategies include additional
elements to reduce the prevalence of latent tubercu-
losis infection, such as preventive therapy for persons
with an increased risk of progression from latent
infection to overt clinical tuberculosis. 6) Preventive
therapy. Preventive therapy is the treatment of latent
tuberculosis infection to reduce the risk of progres-
sion to overt clinical disease [9]. 7) A risk factor for
tuberculosis. A risk factor for tuberculosis is the
presence of a factor in a person with latent tubercu-
losis infection that increases the risk of progression to
disease, compared with the risk of a person without
such a condition [12]. 8) High-risk groups. High-risk
groups are those population segments at an increased
risk of exposure to tuberculosis infection (arbitrarily,
those with a notification rate of w100 cases per
100,000 population [9]). Some countries may prefer to
consider the relative rather than the absolute risk in
these groups. 9) Definite cases of tuberculosis. Definite
cases of tuberculosis are those with culture confirmed
disease due to M. tuberculosis complex [6]. Active
case-finding is the deliberate search for tuberculosus
disease or infection by means of clinical and radio-
graphical examination, supplemented by tuberculin
skin testing [9]. Case-finding among symptomatic
individuals presenting to health services relies on
patients with symptoms taking the initiative to attend
health services. 10) Cured. A definite case has been
defined as cured if the patient has completed the
prescribed regimen and there is, at least once, a
documented negative culture during the continuation
phase of treatment. 11) Treatment completed. A case
where the bacteriological evidence (negative culture)
is not available, the case is defined as treatment
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completed. 12) Treatment success. Treatment success
is the sum of cases whose final outcome is cured or
treatment completed. 13) Treatment failure. A treat-
ment failure is a case who fails to achieve bacter-
iological conversion within 5 months after starting
treatment, or becomes culture positive again after
previous conversion. 14) Death. Death means a case
who died of any cause during treatment. 15) Treat-
ment interrupted (default). Treatment interrupted

is a case in which treatment was interrupted for
w2 months or the standard 6-month regimen was
not completed within 9 months. 16) Transfer out. A
case of tuberculosis transferred to another unit with
the agreement of the treating physicians has been
defined as transfer out [4].

While the six outcome categories must be respected,
further stratification might be useful, e.g., death
from and death with tuberculosis. Where drug-
susceptibility testing allows early and reliable identi-
fication of multidrug-resistant strains and treatment
with second-line drugs is commenced accordingly,
the outcome from the first regimen must be defined
as a failure at the point of the change in the treat-
ment regimen. Obviously, such a patient must be
reregistered and enters a new cohort to allow separate
outcome assessment.

Context: new challenges for tuberculosis control
in Europe

Most low-incidence industrialized countries are
confronted with very specific problems and challenges
as a result of the successful shift from high to low
incidence over the past 50 yrs. These specific problems
and challenges are a direct consequence of: the
steadily declining disease incidence in the native
population; the gradually increasing relative and
absolute importance of the importation of latent
tuberculosis infection and tuberculosis from other
countries (figs. 1a, b, 2 and 3) (V. Romanus, Swedish
Institute for Infectious Disease Control, Solna,
Sweden, personal communication) [13, 15, 16]; the
emergence of groups at particularly high risk of tuber-
culosis (e.g. human immunodeficiency virus (HIV)-
infected patients, homeless persons, prisoners in certain
settings, etc.); the importation of drug-resistant
and, particularly, multidrug-resistant M. tuberculosis
from eastern European countries (i.e. strains resistant
to at least isoniazid and rifampicin) [17, 19]. Table 1
summarizes epidemiological indicators and available
information on drug resistance in Europe.

In most European countries, tuberculosis morbidity
among the native population has declined dramati-
cally in the twentieth century [12], yet notification data
indicate that the regular decline previously observed
slowed down or was halted in several low-incidence
countries in Europe in the 1990s [18, 20].
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Fig. 1. – a) Reported tuberculosis cases in Sweden by country of
birth, 1984–1996. b) Reported tuberculosis cases in Denmark by
country of birth. #: born abroad; $: born in Sweden (modified
from [13] using data from [14]); &: born in Denmark. Modified
from [15] (T. Lillebaek, Statens Serum Institut, Copenhagen,
Denmark, personal communication).
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The proportion of immigrants among tuberculosis
cases notified in 1998 exceeded 50% in Andorra,
Denmark, Israel, Luxembourg, Norway, Sweden,
Switzerland (notified as foreign born) and the
Netherlands (notified as foreign citizen) [16]. This
phenomenon is particularly highlighted by increased
international migration from high- to low-incidence
countries [21].

Segments of the population at high risk of HIV
infection (e.g. commercial sex workers, injected drug
users, prisoners) frequently have higher tuberculosis
incidence rates than the general population.

As tuberculosis declines in a community, groups
at particularly high risk become more visible. This
provides an opportunity for targeted intervention.
New challenges for treatment and management of
patients harbouring multidrug-resistant strains are
emerging and pose substantial constraints on infra-
structure, policy, and resources [17, 19, 22].

The global dynamics of the tuberculosis epidemic
mean that a common approach to tuberculosis control
policies and activities in the European countries at low
incidence of tuberculosis will be more likely to hasten
the elimination of tuberculosis from Europe [9].

Aims of the elimination strategy

Formulation of an elimination strategy requires
consideration of the dynamics of tuberculosis infec-
tion in the population. At the centre of these dynamics

are cases of subclinical, latent infection with M.
tuberculosis. This has been recognized forw30 yrs [23].
Tuberculosis control and elimination strategies must
aim at diminishing the incidence and prevalence of
latent infection to reduce the pool of those with
tuberculosis infection from which future cases of
tuberculosis will emanate. This can be accomplished
using two different approaches, the first being to
reduce the incidence of new tuberculosis infection, the
second to reduce its prevalence.

In the low-tuberculosis incidence countries of
Europe, the oldest generations of the indigenous
population have the highest prevalence of latent
tuberculosis infection [24]. This is because they were
born at a time when the risk of tuberculosis infection
was high and/or they have had a long cumulative
probability of acquiring infection. In contrast, the
youngest generations have a very low prevalence and
risk of tuberculosis infection. With the passage of
time, as long as the risk of infection in the general
population continues to decline, each generation will
be replaced by a generation with less and less
infection. To ensure that this remains the case, it is
essential to minimize the risk of new generations
becoming infected through early identification and
cure of newly emerging transmitters of infection, i.e.
infectious cases. Furthermore, should they become
infected, their infection must be prevented from
progressing to overt disease. This combined approach
is recommended so that progress towards elimination
of tuberculosis from Europe can be hastened.

Table 1. –Summary of surveillance and resistance data

Country# Year
notification

data

Overall incidence
notified cases}

per 100,000
population

},zIncidence of
notified definite

cases Pulm Cz per
100,000 population

Foreign
born %}

Year
resistance

data},§

Any
H %

Any
MDR %

Czech Republic 1998 17.6 9.2 6 1999 3.2ƒ,## 1.6ƒ,##

Denmark 1998 10.0 8.4 65 1998 6.1## 0.5##

England & Wales 1998

10.5ƒƒ 6.3ƒƒ 48ƒƒ

1997 5.0## 0.8##

Northern Ireland 1998 1997 2.4## 0.0##

Scotland 1998 1997 3.7## 0.3##

Estonia 1998 57.2 37.5 14 1998 26.0## 14.1##

Finland 1998 12.2 6.6 8 1997 4.6## 0.0##

France 1998 11.0 2.8 24zz 1997 3.6ƒ,}},## 0.0ƒ,}},##

Germany 1998 12.7 7.3 32zz 1998 6.2ƒ,}},## 1.3ƒ,}},##

Italy 1998 8.4 3.9 17zz 1998/1999 5.6ƒ 1.2ƒ

Latvia 1998 90.0 51.8 3 1998 28.1## 9.0##

Netherlands 1998 8.6 4.4 60zz 1996 6.3## 0.6##

Norway 1998 5.5 4 53 1996 8.0## 2.2##

Poland 1998 34.4 19.4 1997 2.7ƒ,## 0.6ƒ,##

Russian Federation
(Tomsk Oblast) 1998

82.7###

1999 19.4ƒ,## 6.5ƒ,##

Russian Federation
(Ivanovo Oblast) 1998 1998 22.1## 9.0##

Slovakia 1998 23.8 13.7 0 1998 2.0ƒ,## 0.3ƒ,##

Slovenia 1998 22.5 17.4 0 1997 1.0## 0.7##

Spain 1998 22.9 6.5 1 1998 2.2ƒ,}},§§ 0.3ƒ,}},§§

Sweden 1998 5.0 4.1 60 1997 5.6## 0.6##

Switzerland 1998 10.3 8.3 55 1997 2.8## 0.0##

Pulm Cz: pulmonary culture positive Cz; H: isoniazid; MDR: multidrug-resistance. #: only countries providing resistance
data stratified for previous treatment status were included; }: derived from [16]; z: derived from [18]; §: derived from [17];
ƒ: completed survey; ##: all cases or random selection; }}: sentinel sites;zz: foreign citizen; §§: Barcelona city only; ƒƒ: combined
values for England and Wales, Northern Ireland and Scotland; ###: combined values for Tomsk Oblast and Ivanovo Oblast.
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Approach to control and elimination of tuberculosis

The basic tuberculosis control strategy in low-
incidence countries aims at minimizing transmission
of tuberculosis by maintaining high case-finding and
cure rates, especially among potentially infectious,
bacteriologically confirmed cases. In this respect the
control strategy is that advocated by WHO in the
1994 "Framework for Effective Tuberculosis Control"
document [1].

The most important additional elements of a more
aggressive approach are. 1) Ensuring early detection
of tuberculosis patients and their treatment until cure
and preventing avoidable death from tuberculosis.
2) Reducing the incidence of infection by risk group
management and prevention of transmission of infec-
tion in institutional settings. 3) Reducing the pre-
valence of tuberculosis infection through outbreak
management and provision of preventive therapy for
specified groups and individuals.

Ensuring treatment for all tuberculosis patients and
preventing avoidable death

The clinician9s duty is to ensure that any patient
with tuberculosis is promptly diagnosed and treated
in order to reduce human suffering and avoidable
death. Despite availability of diagnostic tools and
efficacious treatment, some patients in Europe con-
tinue to remain undiagnosed until death from or
with tuberculosis [14, 25, 26]. The decline in disease
incidence adversely affects the clinical index of
suspicion, and points to the need for continuing
professional education in the field.

Reducing the incidence of tuberculosis infection

The incidence of tuberculosis infection in the
community is most effectively reduced by identifica-
tion of potential sources of infection in the community
at the earliest possible time and interruption of the
chain of transmission.

Risk-group management. Although there are signifi-
cant differences between countries, a large fraction
of cases in Europe arise from groups with a high
prevalence of latent tuberculosis infection (and of
active disease). These include immigrants from coun-
tries with a high incidence of tuberculosis [16, 21,
27–29], ethnic minorities [30, 31], residents of jails and
prisons [32, 33], hospital wards [34–37], nursing homes
and homeless shelters [38–40], the elderly [10], and
household contacts of recent tuberculosis cases. Risk-
group management involves active rather than solely
opportunistic case-finding, aimed at detecting both
those with active disease and with latent infection.
These activities need to be in concert with provision
of effective treatment, and preventive therapy as
appropriate.

Prevention of the transmission of infection in
institutional settings. Transmission of tuberculosis

infection in institutional settings such as jails and
prisons, hospitals, nursing homes/long-term residential
homes for the elderly and shelters for the homeless
and for new immigrants, (both within the institu-
tionalized population and to the staff), makes infection
prevention in institutional settings a public health
priority in Europe. Administrative measures like active
screening by chest radiography and tuberculin testing
among residents and staff may be considered.

Reducing the prevalence of tuberculosis infection

The tuberculosis elimination strategy in low inci-
dence countries aims at reducing the prevalence of
latent infection with M. tuberculosis particularly
among those at high risk of progression to manifest
disease. Such individuals include recently infected
contacts of cases [9], HIV infected individuals
[34–36, 41] and persons with fibrotic lesions from
previously untreated but spontaneously healed tuber-
culosis [42].

Management of outbreaks. An important group of
people with recent infection are persons associated
with a common source case in a recognized outbreak
of tuberculosis. In these circumstances the source
case has been demonstrated to be infectious to others.
Outbreak management requires the identification
of people with probable recent transmission (start-
ing with close household contacts or equivalent but
extending the circle if necessary according to the "stone
in the pond" principle) [43], followed by adequate
treatment and preventive chemotherapy for those
found to be infected [44]. Identifying related cases
using (deoxyribonucleic acid) DNA fingerprint tech-
nology opens the way to identify transmitters and
to improve control by identifying "cluster epidemics"
[45, 46]. Furthermore, this technique allows study of
which tuberculosis cases, within the native population,
are more likely due to reactivation of remotely-
acquired infection or to recent transmission [10, 16,
27, 28, 34–36, 47].

Provision of preventive therapy for specific groups and
individuals. It has been demonstrated in numerous
prospective clinical trials that preventive chemo-
therapy with isoniazid for a 1-yr duration is effica-
cious in reducing the risk of tuberculosis among
persons with latent infection [42, 44, 48–54].

Prerequisites to implement the European framework

Maintenance of effective tuberculosis control in
low incidence countries and achievement of elimina-
tion will depend on the implementation of a tubercu-
losis policy package which includes. 1) Government
and private sector commitment towards control and
elimination. 2) Case detection through case-finding
among symptomatic individuals presenting at health
services and active case-finding in special groups.
3) Access to tuberculosis diagnostic and treatment
services. 4) Standard approach to treatment of disease
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and infection. 5) Surveillance and treatment outcome
monitoring.

Government and private-sector commitment towards
elimination

Efficient tuberculosis control and ultimate elimina-
tion will not be possible without government commit-
ment. Government commitment is demonstrated by:
provision of the necessary basic infrastructure (in
terms of funding, human resources and facilities) to
allow tuberculosis care and control; effective technical
leadership at a national level; adequate legal frame-
work in support of specific control and elimination
activities.

With these tools, governments should ensure, in
collaboration with the private sector, the development
of a coherent, consensus-based national tuberculosis
control and elimination policy, including: maintaining
high and timely case-finding rates and high treatment-
success rates; risk-group management; outbreak mana-
gement; enhanced infection prevention in institutional
settings; provision of preventive therapy.

Guidelines for the implementation of risk-group
management, outbreak management, infection pre-
vention in institutional settings and provision of
preventive therapy should be developed, based on
the national epidemiology and cost-effectiveness
evaluation. Guidelines for occupational protection
should also be produced and distributed, and their
application monitored.

The key technical operations to sustain and imple-
ment the framework include: 1) National schemes
for the control and elimination of tuberculosis; 2)
national tuberculosis control policy; 3) national
tuberculosis network; 4) legal framework; 5) human-
resources development; 6) health education; 7)
research; 8) international and European collaboration.

National schemes for the control and elimination of
tuberculosis. A national scheme (or a clearly identified
"programme", depending on the choice by the govern-
ment) for the control and elimination of tuberculosis
is necessary to ensure tuberculosis control even in
countries with a low prevalence. With the decline
in incidence of tuberculosis, the previous "vertical"
approach towards tuberculosis control is no longer
sustainable. In the majority of European countries the
old National Tuberculosis Programmes disappeared
during the 1970s to be replaced by new integrated
approaches. The key activities should be planned,
coordinated, supervised and evaluated by a core group
of experienced professionals. The decline in tuber-
culosis incidence has resulted in loss of expertize
on tuberculosis management and control. Relevant
expertize in tuberculosis management and control
can be found in governmental as well as in non-
governmental agencies (including professional and
scientific societies) [55]. Identification of the respon-
sibilities of specific people for specific activities
within the national team is recommended. Within
the team, a balance among the different compo-
nents of the control effort (surveillance, prevention,

diagnosis, including the laboratory network, and treat-
ment) should be ensured.

The (re-)establishment of a national scheme for the
control and elimination of tuberculosis should include
a central coordinator and a team of national experts
to guide and support the network of health pro-
fessionals and professional associations directly and
indirectly involved in the local execution of tubercu-
losis control and elimination activities.

National tuberculosis control policy. As priorities
are rapidly changing, the development of a system
to establish and continuously update a consensus-
based national tuberculosis control policy is crucial.
Serious consideration should be given to the establish-
ment of a "national tuberculosis policy committee"
with adequate representation of all major stake-
holders in tuberculosis control, such as repre-
sentatives of organizations dealing with refugees and
asylum seekers, HIV-infected patients, prisons etc.
Such a committee should be composed in such a way
as to finely balance the requirements of high-level
expertize and practical experience as well as broad-
based consensus. While the national scheme for
tuberculosis control involves essentially technical
units, the policy committee needs a balance of tech-
nical, political and administrative members. The
committee should be composed of governmental
agency managers as well as leading representatives
of nongovernmental agencies and scientific societies.

In several European countries control and elimina-
tion activities are organized on a regional level. The
actual implementation of the national tuberculosis
control policy at regional level could be evaluated by
the development of a quality assurance system
complemented by regular external (if required multi-
disciplinary) audit. Professionals active in different
regions or countries (from governmental and non-
governmental agencies) can act as external auditors.
These national tuberculosis control and elimination
policy guidelines are to be based on scientific evidence.

National tuberculosis network. (Re-)establishment and/
or maintenance of a national tuberculosis network
in terms of funding, human resources and facilities
is vital. Bacteriological laboratories and specialist
nursing support are an integral part of this network.
Public and private sectors should collaborate within
the network. The network, identified and coordinated
within the national scheme, is responsible for the
different tuberculosis-control activities, based on the
national tuberculosis control policy.

Legal framework. The legal framework is one expres-
sion of government commitment. A committed
government supports tuberculosis control and elimi-
nation activities with appropriate legislation. A legal
framework comprises laws, orders, circular letters
and other different acts in different countries. A good
legal framework should allow updating of policies
in a flexible manner, in order to respond quickly to
the changing priorities of tuberculosis control and
elimination (e.g. a law requiring approval of a
legislation/political body will require considerably
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more time for approval than a technical circular letter,
needing the approval of a technical body only).
Essential elements of the legal framework for
European countries include compulsory notification
of individual tuberculosis cases [6], free cost access
to diagnostic and treatment services for all patients
(including illegal immigrants) [21, 22, 55], and limita-
tions to the use of rifampicin in the open market [56].

In addition, the issues of screening programmes
for special groups at risk and of protecting public
health when an individual is not willing to cooperate
(e.g. refusal to adhere to the prescribed treatment)
should be addressed according to the different legisla-
tive bodies in the different countries.

Human-resources development. Adequate graduate and
postgraduate education for staff involved directly
(control officers, public-health nurses, chest physi-
cians and bacteriologists) as well as indirectly (physi-
cians and nurses involved in the patient care of asylum
seekers, prisoners etc.) in tuberculosis control and
elimination should be developed in collaboration with
universities, training institutes, professional societies
and other nongovernmental agencies, within the aims
of the national programme and the framework of the
national policy [55, 57]. Adequate teaching at medical
and nursing schools should include: the essential
knowledge, skills and attitudes needed by different
health professionals in provision of care, decision
making, communication, community leadership and
management; the educational strategy; development
of practice guidelines; continuing education oppor-
tunities after formal training [57].

As the provision of a socially and culturally sensi-
tive environment is essential to ensure rapid diagnosis
and effective treatment of tuberculosis patients
(immigrants in particular), contacts with community
leaders should be made to ensure translation and
support during case management from the first
contact to the final cure.

Specific on-the-job training should be planned for
nonmedical personnel (from charity organizations,
religious groups, retired persons, volunteers) that can
be involved on a voluntary basis in the provision of
directly observed therapy.

Health education. Modern health-education material
(brochures, videos etc.) should be developed to
facilitate the execution of tuberculosis control and
elimination activities. Leaders of foreign-born com-
munities should collaborate in developing educational
materials in the original language of the community.
Culturally-adapted material is part of an overall
approach aimed at identifying, designing and evaluat-
ing the tools for reliable communication between
healthcare professionals, tuberculosis patients, their
families, and their community. Tuberculosis managers
should seek the help of social scientists for building
and implementing such tools, and evaluating them
[58]. The design, print and distribution of educational
material for patients and medical staff requires the
input of the national team of experts to ensure they
are adequate for local and national needs.

Research. Operational and epidemiological research
should address key constraints in the implementation
of control and elimination policies and evaluate the
impact of specific interventions and the introduction
of new technologies and tools. Priorities include
research projects which focus on the operational
aspects of tuberculosis control. Examples include
setting up of notification systems, including cross-
notification with laboratories and surveillance of drug
resistance, setting up of systems to monitor treatment
results on a national scale, addressing how to ensure
adherence to treatment in certain parts of the tuber-
culosis population, how to ensure preventive and
treatment services for immigrants, how to docu-
ment the outcome of screening activities, and how
to optimize collaboration with other programmes
such as national HIV control activities. The cost-
effectiveness of screening has rarely been evaluated
and is an urgent issue to be addressed.

International and European collaboration. Tuberculosis
is a global problem. High-incidence countries are
facing enormous problems in controlling tuberculosis
and are exporting tuberculosis cases (and infections) to
low-incidence countries. Expertize in tuberculosis
management and control can be maintained and
increased in low-incidence countries by collaborating
in tuberculosis-control programmes in high-incidence
countries. Moreover, independent audit performed by
European professionals as "peer review" both within
and outside Europe may contribute to increasing
expertize, improving programme monitoring and
creating awareness of the need for a global approach
to tuberculosis control. Tuberculosis elimination in
Europe will not be reached without a coordinated
global approach by low-incidence countries towards
tuberculosis control in high-incidence countries.
Surveillance to detect outbreaks on an international
level using DNA-based typing results stored in data
banks is an additional component of the European
collaboration.

Case detection through case-finding among
symptomatic individuals presenting to health
services and active case-finding in special groups

As the incidence of tuberculosis is declining, prompt
diagnosis of tuberculosis cases will require good
quality laboratory services and sensitized professional
and ancillary staff in the health service and elsewhere.

Although case-finding limited to symptomatic
individuals presenting to health services, commonly
considered the most cost-effective approach, remains
the basis of the case-detection policy, a more aggres-
sive approach in countries with low incidence of
tuberculosis is justified. Active case-finding can be
performed in special groups (clearly identified by
the national team of experts) with an incidence of
tuberculosis higher than that of the general popula-
tion. Hopefully, the selection of the special groups
is to be based on cost-effectiveness evaluation. Unfor-
tunately, studies investigating cost-effectiveness of
active screening are not yet available in Europe.
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Diagnosis and treatment outcome monitoring
should be based on bacteriological confirmation
wherever possible. The case definition of tuberculosis
in Europe is based on culture [6]. Laboratories
should use standard methods for drug susceptibility
testing with a quality assurance programme including
national and international proficiency testing [59].
Proficiency testing procedures should also be deve-
loped to maintain good standards in direct micro-
scopy, particularly when the incidence of new sputum
smear positive cases is declining. Similarly, quality
control programmes should be designed for radiology
and pathology (histology) services.

Standard approach to treatment of disease and
infection

To maintain high cure rates, the main goal is
to achieve completion of treatment using modern
chemotherapy with standardized regimens. A 6-month
regimen has been determined to be the most effica-
cious [60, 61]. This regimen is appropriate in most
countries in the elimination phase [22, 60–62]. How-
ever, the overall resistance situation and the nature
of the most important risk groups in a country
will influence the national recommendations for the
first-line treatment regimen [63].

It is recommended that the treatment of multidrug-
resistant tuberculosis cases is based on drug suscep-
tibility test results, including at least two, preferably
three, drugs to which the organism is susceptible in
an individualized regimen. Multidrug-resistant cases
should be referred to specialist centres with: validated
laboratory proficiency and biosafety measures as
well as expertize in clinical management of drug-
resistant tuberculosis cases; availability of adequate
methods to prevent transmission of resistant strains
to patients and health staff (e.g. negative pressure
rooms) [64]; intensive patient monitoring (with all
therapy normally directly observed) during both the
intensive and the continuation phase of treatment,
in order to ensure treatment and early detection and
management of adverse reactions [8, 22, 62].

A policy of directly observed therapy is recom-
mended at least for patients whose adherence to
treatment is in doubt. Directly observed therapy is
recommended for all patients during the intensive
phase of treatment [8].

A policy of preventive chemotherapy in selected
patients, according to the principles and recom-
mendations outlined in this document, is essential
in European countries approaching the elimination
phase. The regimen and the management strategy
should be elaborated at the national level, and recom-
mendations based on evidence from clinical trials
[42, 44, 48–54, 65].

A review of bacille Calmette-Guéria (BCG) vacci-
nation policy is necessary. Evidence of the effective-
ness of BCG in protecting infants from disseminated
and meningeal tuberculosis, and death from tubercu-
losis is overwhelming. The protective efficacy in other
situations is much more variable. It is thus important
to evaluate the cost-effectiveness of BCG vaccination

programmes in low-incidence countries continuing
its use, including an assessment of the frequency
of adverse effects, and the need for selective BCG
immunization programmes/policies in case universal
vaccination is discontinued [66].

Accessibility to tuberculosis diagnostic and treatment
services

Provision of healthcare in general and tuberculosis
services in particular must take account of the fact
that tuberculosis preferentially strikes the poorest
segments of the population [31], and hence provide
services that are either free of charge or covered by
comprehensive insurance schemes. As an increasing
proportion of tuberculosis cases emerge among
foreign-born persons, culturally-sensitive services are
essential if the elimination strategy is to succeed [10,
20, 58]. Furthermore, coordination between tubercu-
losis and HIV dedicated services is recommended
from the national to the local level. To ensure the
same quality of health care for all tuberculosis
patients close collaboration among the civilian, mili-
tary, and prison health services is necessary.

Surveillance and treatment outcome monitoring

Maintenance of a surveillance and monitoring
system. The Wolfheze consensus documents "Surveil-
lance of tuberculosis in Europe" [6], "Standard-
ized tuberculosis treatment outcome monitoring in
Europe" [4], and "Standardization of antituberculosis
drug resistance surveillance in Europe" [59] provide
the basic components for such surveillance and
monitoring in low-incidence countries of Europe.

Surveillance and monitoring. The surveillance and
monitoring of tuberculosis control activities should
be based on the existing European consensus docu-
ments [4, 6, 20, 59]. Surveillance must ensure that
a minimum set of nine variables (date of starting
treatment, place of residence, date of birth, sex,
country of origin, site of disease, bacteriological
status and history of previous antituberculosis
treatment) is collected in a timely manner on all
tuberculosis patients on an individual basis. Physi-
cians9 compulsory notifications should be supple-
mented by laboratory notifications and the two
systems should be linked [6]. Treatment-outcome
monitoring is based on six mutually exclusive cate-
gories (cure and treatment completion, the sum of
which represents the treatment success, death, failure,
treatment interruption and transfer out), evaluated by
cohort analysis [4, 67].

The proportion of cases resistant to first-line drugs
and of multidrug-resistant cases among incident
cases should be evaluated routinely within surveil-
lance activities, or, where not feasible, by means of
representative surveys or sentinel studies [59, 68, 69].
As multidrug-resistant tuberculosis represents a threat
to tuberculosis control, the prevalence of multidrug
resistance at country level is a useful indicator of the
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performance of the treatment programme and for
planning proper public health action, if necessary.
In countries where drug-resistance surveillance is
not routinely implemented, a national register of
multidrug-resistant cases should be considered. The
register should include all patients with at least one
multidrug-resistant isolate within a given calendar
year [59]. Additional pieces of information can be
obtained through the link of this register with the
tuberculosis notification system and/or by means of
ad hoc questionnaires [59].

A set of indicators is necessary to assess the
progress in tuberculosis control towards elimination
at national level, and to allow international compar-
isons among different countries. Suggested indicators
include: indicators of government commitment (e.g.
availability of a national tuberculosis control policy);
coverage of the policy (e.g. proportion of country
implementing the national strategy); indicators of
control performance (e.g. proportion of definite cases,
proportion of definite pulmonary tuberculosis cases
with successful outcome (cure and treatment comple-
tion), and proportion of tuberculosis cases with
unsuccessful treatment outcomes (death, failure,
treatment interruption), assessment of BCG cover-
age); indicators of the functioning of the surveillance
system (e.g. time trends in tuberculosis notifications,
for all and pulmonary cases); number of cultures
and proportion of cultures positive for M. tuberculosis
complex among all examinations requested for myco-
bacterial investigation, number of direct smear micro-
scopy examinations and proportion of positive results;
estimate of patient9s and doctor9s delay in diagnosis
and treatment; prevalence of multidrug-resistant
tuberculosis in new and retreatment tuberculosis
cases.

Additional examples of input indicators include
indicators of training, supervision, and other manage-
rial aspects of tuberculosis control.

A reasonable target for low-incidence countries is
to reduce the proportion of patients with a potenti-
ally bacteriologically unsuccessful outcome (failure,
default, transfer) to v10%. In high-risk groups, the
proposed targets are to screen 95% of the population
at risk and to treat 95%.

Conclusions

Low tuberculosis-incidence countries of Europe
are committed to the elimination of tuberculosis [9].
This commitment requires a clear strategy and the
technical capacity to implement it. This paper pro-
vides a framework to pursue better control and
foster elimination of tuberculosis in European settings
where incidence is low and resources are available.
A balanced combination of traditional principles
and innovative technologies is necessary to achieve
this aim.
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