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Evidence-Based Tuberculosis Diagnosis

Madhukar Pai’, Andrew Ramsay, Richard O’Brien

here is great excitement in the

tuberculosis (TB) scientific

community over the introduction
of new tools into TB control activities.
The development of new tools is an
important component of the Global
Plan to Stop TB and the World
Health Organization’s new global
Stop TB Strategy [1,2]. Anticipating
the introduction of new tools, the
Stop TB Partnership has established
a Retooling Task Force to develop a
framework for engaging policy makers
to foster accelerated adoption and
implementation of new tools into TB
control programs [3].

While new tools offer great promise
in clinical medicine and in public
health, limited resources and the
movement toward evidence-based
guidelines and policies require careful
validation of new tools prior to their
introduction for routine use. The
world spends an estimated US$1
billion per year on diagnostics for
TB [4]. It is important to ensure that
such expenditure is backed by strong
evidence.

Ideally, clinical and policy decisions
must be guided by the totality of
evidence on a given topic. This is
particularly relevant for TB, where
concerns have been raised about
the lack of emphasis on evidence of
effectiveness in some of the existing
TB guidelines and policies [5].
These concerns are being taken
seriously [6,7], and the outcome
should be evident in upcoming TB
guidelines and policies. In fact, the
World Health Organization (WHO)
recently announced its approach
for developing new policies on TB
in a document entitled “Moving
Research Findings into New WHO
Policies” [7]. According to this
document, in order to consider a
global policy change, WHO must
have solid evidence, including
clinical trials or field evaluations in
high TB prevalence settings. The

Research in Translation discusses health interventions
in the context of translation from basic to clinical
research, or from clinical evidence to practice.
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steps involved in the policy process
include a comprehensive review of the
evidence, as well as expert opinion
and judgment (Box 1).

High-quality evidence on TB
diagnostics is critical for the
development of evidence-based policies
on TB diagnosis, and, ultimately, for
effective control of the global TB
epidemic. While primary diagnostic
trials are needed to generate data
on test accuracy and operational
performance, systematic reviews provide
the best synthesis of current evidence on
any given diagnostic test [8]. Although a
large number of trials on TB diagnostics
have been published, surprisingly, no
systematic reviews were published until
recently. In the past few years, at least
30 systematic reviews and meta-analyses
have been published on various TB tests
[9-38]. These reviews have synthesized
the results of more than 1,000 primary
studies, providing valuable insights into
the diagnostic accuracy of various tests
(Table 1, Box 2).

Implications for Clinical and
Laboratory Practice

For clinicians, systematic reviews
provide several useful insights for
diagnosis of latent TB infection, active
TB disease, and drug resistance.

For diagnosis of latent TB,
clinicians have used the tuberculin
skin test (TST) for decades. Recently,
interferon-gamma release assays
(IGRAs) have emerged as attractive
alternatives. While the TST is known
to have poor specificity in populations
vaccinated with bacille Calmette-
Guérin (BCG) [34], meta-analyses have
shown that IGRAs have much higher
specificity for TB infection than the
TST, and IGRA specificity is unaffected
by BCG vaccination [21,26,37].
However, another meta-analysis
showed that BCG vaccination received
in infancy has a minimal effect on
the TST, whereas BCG received after
infancy produces more frequent, more
persistent, and larger TST reactions
[35]. Thus, the TST might retain
high specificity in some populations,
whereas it may perform poorly in
others. IGRAs are particularly attractive
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in the latter setting. However, meta-
analyses on IGRAs have highlighted
the lack of evidence on the predictive
ability of these assays in identifying
those individuals with TB infection who
are at highest risk for progressing to
active disease. Several cohort studies
are ongoing (reviewed elsewhere

[391]), and these should provide useful
evidence on this unresolved issue.

For active TB, serological tests have
been attempted for decades. Two
meta-analyses have convincingly shown
that existing commercial antibody-
based tests have poor accuracy and
limited clinical utility [29,30]. Despite
this evidence, dozens of commercial
serological tests continue to be
marketed, mostly in private sectors
of countries that lack diagnostic
regulatory bodies [4].

Nucleic acid amplification tests
(NAATS) were considered to be a
major breakthrough in TB diagnosis
when they were first introduced. A
series of meta-analyses have shown
that NAATSs have high specificity and
positive predictive value, but modest
and highly variable sensitivity, especially
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in smear-negative and extrapulmonary
TB [9,11,14,18,23,24,28].

Conventional tests such as smears
and cultures perform poorly in
extrapulmonary TB. A series of
reviews have shown that biomarkers
such as adenosine deaminase (ADA)
and interferon-gamma (IFN; ) have
excellent accuracy for tuberculous
pleural effusion [12,13,15,17]. These
biomarkers, especially ADA, are easy
to measure and inexpensive. Despite
this evidence, these tests appear to be
underutilized [40].

For the diagnosis of multidrug-
resistant TB (MDR-TB), available
data suggest that phage-based assays
do not perform well when directly
applied to clinical specimens [25].

@ PLoS Medicine | www.plosmedicine.org

Line probe assays show great promise
for rapid detection of rifampicin
resistance in settings with high MDR-
TB prevalence [22,38]. Simple tests
such as colorimetric redox methods
and nitrate reductase assays appear to
perform very well, but require culture
isolation [19,36]. More evidence

is needed on rapid tests for drug
resistance, especially since the Global
XDR-TB Response Plan calls for wide-
scale implementation of rapid methods
to screen patients at risk of XDR-TB
(extensively drug-resistant TB) and
MDR-TB [41].

For laboratory practice, systematic
reviews provide strong evidence that
fluorescence microscopy is more
sensitive than conventional light

0002

microscopy (with no significant loss
in specificity) [31], that sputum
processing methods (e.g., bleach

or centrifugation) can be effective

in increasing the yield of smear
microscopy [32], and that liquid
cultures are more rapid and sensitive
than solid cultures [10].

Implications for Policies and
Guidelines

In addition to informing evidence-
based TB diagnosis, systematic reviews
have been helpful in informing policy
decisions. For example, a series of
recent reviews has shown that smear
microscopy can be optimized using
at least three different approaches:
chemical and physical processing
for concentration of sputum, use of
fluorescence microscopy instead of
conventional light microscopy, and the
examination of two (as compared to
three) sputum specimens [20,31,32].
The findings of these reviews were
incorporated into the International
Standards for TB Care [42], and
have informed policy guidance on
the diagnosis of smear-negative TB in
people living with HIV/AIDS [43].
The review on incremental yield of
serial smears showed that the average
incremental yield and/or increase
in sensitivity of examining a third
sputum specimen ranged between
2% and 5% [20]. This suggested that
reducing the recommended number of
specimens examined from three to two
could potentially benefit TB control
programs, and potentially increase
case detection for several reasons [20].
Partly based on this evidence and
expert opinion, WHO recently revised
its policies on smear microscopy [44].
It now recommends that the number
of specimens to be examined for
screening of TB cases be reduced from
three to two, in places where a well-
functioning external quality assurance
system exists, where the workload is
very high, and where human resources
are limited [44]. The revised WHO
definition of a new sputum smear-
positive pulmonary TB case is based on
the presence of at least one acid fast
bacillus in at least one sputum sample
in countries with a well-functioning
external quality assurance system [45].
These new policies have major
implications for resource-poor settings
with high TB prevalence where
sputum microscopy is the main or
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Figure 1. Low-Cost LED-Based Fluorescence Microscopy Being Evaluated at a TDR/WHO Trial

Site in Abuja, Nigeria

Photographer: Andrew Ramsay (Courtesy of TDR, Geneva)

only diagnostic test available, and
particularly where laboratory services
are being overwhelmed with demand
for smear microscopy. Omitting the
third smear could potentially reduce
costs and alleviate the workload of
laboratories, particularly in countries
with human resource crises. In these
settings, laboratories performing

smear microscopy often have to deal
with anemia, malaria, and other
diseases. Thus, the time saved from

the inefficient examination of a

third smear may be applied toward
improving laboratory testing for other
diseases [20]. The adoption of the
revised case definition and a two-smear
approach may create the opportunity to
examine both smears during a patient’s
first presentation to a health facility,
and thereby reduce the large numbers
of patients known to drop out during
the diagnostic process [46]. While
these are reasonable assumptions, it

is worth emphasizing that there is no
hard evidence that the two-smear policy
actually improves TB control in the
real world. Such data will have to come
from programmatic research at the
country level and from data collected in
routine public health program settings.

@ PLoS Medicine | www.plosmedicine.org

There is strong evidence that liquid
cultures are more sensitive and rapid
than solid media cultures [10]. Based
on a review of available evidence
and an expert consultation, WHO
recently issued policy guidance on
the use of liquid TB culture and drug
susceptibility testing in low-resource
settings [47]. The WHO policy
recommends phased implementation
of liquid culture systems as a part of a
country-specific comprehensive plan
for laboratory capacity strengthening
that addresses issues such as biosafety,
training, maintenance of infrastructure,
and reporting of results [47]. These
policies are expected to have an
important impact in settings with high
HIV prevalence [43] and in countries
where MDR-TB is an increasing
problem [41], helping to inform the
needed global scale-up of culture and
drug susceptibility testing capacity.

However, implementation of culture
testing requires a well-functioning
health care system, adequate laboratory
infrastructure, and trained personnel.
Therefore, emphasis must be placed
on capacity building and health
system and laboratory strengthening
[43,48]. Recognizing this, the Stop
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TB Partnership, WHO, and partners
have launched a Global Laboratory
Initiative to facilitate laboratory policy
guidance, technical assistance, quality
management, resource mobilization,
and advocacy. Again, as in the case
of the two-smear strategy, it must be
emphasized that there is no strong
evidence that the WHO policy on liquid
cultures actually improves TB control at
the routine programmatic level. Field
studies and cost-effectiveness data are
needed to better understand the real
world implications of this policy.

In June 2008, WHO announced
a new policy statement, endorsing
the use of line probe assays for rapid
screening of patients at risk of MDR-TB
(http://www.who.int/tb/en/). This
policy statement was based in part on
evidence summarized in systematic
reviews [22,38], expert opinion, and
results of field demonstration projects.
The recommended use of line probe
assays is currently limited to culture
isolates and direct testing of smear-
positive sputum specimens. Line probe
assays are not recommended as a
complete replacement for conventional
culture and drug susceptibility testing.
Culture is still required for smear-
negative specimens, and conventional
drug susceptibility testing is still
necessary to confirm XDR-TB.

Following this new policy, WHO,
UNITAID, the Stop TB Partnership,
and the Foundation for Innovative
New Diagnostics (FIND) announced a
new initiative to improve the diagnosis
and treatment of MDR-TB in resource-
limited settings (http://www.who.int/
tb/features_archive /mdrtb_rapid_
tests/en/index.html). As part of this
initiative, over the next few years, 16
countries will begin using rapid tests
to diagnose MDR-TB, including line
probe assays. The countries will receive
specially priced tests through the Stop
TB Partnership’s Global Drug Facility,
which provides countries with both
drugs and diagnostic reagents.

Implications for Research and
Development

Systematic reviews have been helpful
in identifying key knowledge gaps

and defining research agendas.

For example, based on the smear
microscopy reviews [20,31,32] and
expert opinion, the UNICEF/UNDP/
World Bank/WHO Special Programme
for Research and Training in Tropical
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Figure 2. A Simplified NAAT Being Evaluated at a FIND Trial Site in India

Photographer: Ralf Linke (Courtesy of FIND, Geneva)

Diseases (TDR) recently launched a
major research program aimed at the
optimization of smear microscopy
[49]. Large-scale field studies are
ongoing in more than ten countries
on issues such as optimum timing and
composition of sputum specimen sets;
use of lower-cost light-emitting diode
(LED) fluorescence microscopy systems
(Figure 1); sputum processing methods
involving bleach digestion; and
potential for reducing time to diagnosis
and number of patient visits required
by examining two specimens on the
day that the patient first presents. The
latter can be expected to reduce the
considerable patient drop-out rates
during diagnosis that are seen in many
settings [46].

In parallel, FIND recently forged
a partnership with Carl Zeiss
Microlmaging (http://www.zeiss.com/
micro/) to develop an inexpensive,
robust LED-based microscope that will
be extensively evaluated for routine use
in high-burden countries [50].

Systematic reviews on existing
commercial serological tests and
NAATS have shown that these assays
have not performed as well as expected
[14,18,29,30]. A recent evaluation of
19 rapid commercial serological tests
for TB using specimens from the TDR
TB Specimen Bank confirmed the poor
accuracy of existing serological tests for
TB [51]. Such evidence has informed
several initiatives to improve serological
assays and NAATS. For example,

@ PLoS Medicine | www.plosmedicine.org

FIND is supporting the development
and evaluation of newer, improved
NAATS (Figure 2) [52]. Several groups
are working on methods to optimize
serological assays, including the use

of novel TB-specific antigens, the use
of antigen combinations, and the

development of point-of-care tests [52].

Systematic reviews on IGRAs
have informed the development of
guidelines and positions statements in
many countries [53,54,565]. They have
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also facilitated the development of a
comprehensive research agenda with a
specific focus on the use of these assays
in resource-limited settings [56].

Systematic reviews on TB diagnostics
have revealed deficiencies in the quality
of TB diagnostic trials. A recent analysis
of systematic reviews showed that trials
of TB diagnostics lack methodological
rigor, and studies are often poorly
reported [57]. Lack of methodological
rigor in trials is a cause for concern,
as it may prove to be a major hurdle
for effective application of diagnostics
in TB care and control. Biased results
from poorly designed trials can lead
to premature adoption of diagnostics
that may have little or no benefit. The
situation is exacerbated by the fact that
most developing countries have poor
regulatory mechanisms for licensing
and post-marketing surveillance of
diagnostics. For example, dozens
of commercial serological tests are
marketed in developing countries,
despite lack of evidence on their utility
[29,30,51].

It is clear that efforts are needed
to improve both methodological
quality and reporting of TB diagnostic
trials [57,58]. TDR has developed
guidelines for researchers on assessing
the performance and operational
characteristics of diagnostics for
infectious diseases [59], and the
STARD (Standards for Reporting

July 2008 | Volume5 | Issue 7 | e156



Table 1. Findings from Systematic Reviews on TB Diagnostic Tests

Diagnostic Test [References]

Number of Reviews

Disease/Site

Major Findings/Results of Systematic Reviews

Diagnosis of active TB
Sputum smear microscopy [20,31,32]

NAATs [9,10,11,14,18,23,24,28]

Commercial serological antibody
detection tests [10,29,30]

ADA [12,13,17,27,33]
IFN-y [13,15]

Phage amplification assays [16]

Automated liquid cultures [10]

Diagnosis of latent TB infection

TST [34,35]

T cell-based IGRAs [21,26,37]

Diagnosis of drug-resistant TB
Phage amplification assays [25]

Line probe assays: INNO-LiPA Rif. TB
(LiPA) [22] and GenoType MTBDR
assays [38]

Colorimetric redox-indicator methods
[19] and nitrate reductase assays [36]

3

1

2

2

Pulmonary TB

Pulmonary and extrapulmonary TB

Pulmonary and extrapulmonary TB

TB pleuritis, pericarditis, peritonitis
TB pleuritis

Pulmonary TB

Pulmonary TB

Latent TB infection

Latent TB infection

Rapid detection of
rifampicin resistance

Rapid detection of rifampicin

resistance

Rapid detection of rifampicin and
isoniazid resistance

Fluorescence microscopy is on average 10% more sensitive than
conventional microscopy. Specificity of both fluorescence and
conventional microscopy is similar.

Centrifugation and overnight sedimentation, preceded with
any of several chemical methods (including bleach), is more
sensitive than direct microscopy; specificity is unaffected by
sputum processing methods.

When serial sputum specimens are examined, the mean
incremental yield and/or increase in sensitivity from examination
of 3rd sputum specimen ranges between 2% and 5%.

NAATSs have high specificity and positive predictive value.
NAATSs, however, have relatively lower (and highly variable)
sensitivity and negative predictive value for all forms of TB,
especially in smear-negative and extrapulmonary disease.
In-house (“home-brew”) NAATs produce highly inconsistent
results as compared to commercial, standardized NAATSs.

Serological tests for both pulmonary and extrapulmonary

TB produce highly inconsistent estimates of sensitivity and
specificity; none of the assays perform well enough to replace
microscopy.

Measurement of ADA levels in pleural, pericardial, and ascitic
fluid has high sensitivity and specificity for extrapulmonary TB.
Pleural fluid IFN-y determination is a sensitive and specific test
for the diagnosis of TB pleuritis.

Phage-based assays have high specificity but lower and
variable sensitivity.

Their performance characteristics are similar to sputum
microscopy.

Automated liquid cultures are more sensitive than solid
cultures.

Time to detection is more rapid than solid cultures.

Individuals who receive BCG vaccination are more likely to have
a positive TST; the effect of BCG on TST results is less after 15
years; positive TST with indurations of >15 mm are more likely to
be the result of TB infection than of BCG vaccination.

The effect on TST of BCG received in infancy is minimal,
especially 10 years after vaccination. BCG received after infancy
produces more frequent, more persistent, and larger TST
reactions.

Non-tuberculous mycobacterial (NTM) infection is not a
clinically important cause of false-positive TST, except in
populations with a high prevalence of NTM sensitization and a
very low prevalence of TB infection.

IGRAs have excellent specificity (higher than the TST), and are
unaffected by prior BCG vaccination.

When used on culture isolates, phage assays have high
sensitivity, but variable and lower specificity.

In contrast, evidence is lacking on the accuracy of these assays
when they are directly applied to sputum specimens.

LiPA is a highly sensitive and specific test for the detection

of rifampicin resistance in culture isolates, with relatively
lower sensitivity when used directly on clinical specimens.
*The GenoType MTBDR assays have excellent sensitivity and
specificity for rifampicin resistance even when directly used on
clinical specimens.

Colorimetric methods and nitrate reductase assays are highly
sensitive and specific for the rapid detection of rifampicin and
isoniazid resistance in culture isolates.

doi:10.1371/journal.pmed.0050156.t001
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Diagnostic Accuracy) initiative was
launched to improve the quality of
reporting of diagnostic studies [60].

Conclusions

With the publication of several
systematic reviews, there is now a strong
evidence base to support global policy
on TB diagnostics. A key challenge is
to maintain the momentum gained
in the past few years, and expand the
scope and role of evidence synthesis to
outcomes that go beyond conventional
diagnostic accuracy. These outcomes
include: accuracy of diagnostic
algorithms (rather than single tests)
and their relative contributions to the
health care system; incremental or
added value of new tests; impact of new
tests on clinical decision-making and
therapeutic choices; cost-effectiveness in
routine programmatic settings; impact
on patient-centered outcomes; and
societal impact of new tools. Indeed, the
GRADE (Grading of Recommendations
Assessment, Development and
Evaluation) approach to grading the
quality of evidence and strength of
recommendations for diagnostic tests
recognizes that diagnostic accuracy
results are surrogates for patient-
centered outcomes, and emphasizes
that diagnostic tests are of value only if
they result in improved outcomes for
patients [61].

In addition to expanding the
scope of evidence synthesis, it is also
important to ensure that systematic
reviews stay current by including new
literature. Periodic updates are needed
to ensure that systematic reviews
provide the most current evidence
available for clinical and policy
decisions. For example, the literature
on IGRAs has exploded in the past few
years, and this necessitated an updated
meta-analysis on this topic [37].

Recognizing the growing importance
of evidence-based TB diagnosis
and policy making, the Stop TB
Partnership’s New Diagnostics Working
Group has recently created a new
subgroup on Evidence Synthesis for
TB Diagnostics [62]. This subgroup
will support the development of
new systematic reviews, facilitate
the development and dissemination
of evidence summaries on new
diagnostics, and actively promote
their use in guideline and policy
development processes, along the lines
of the GRADE approach. m

@ PLoS Medicine | www.plosmedicine.org
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Purpose of review

The aim is to summarize the evidence base for tuberculosis (TB) diagnostics, review
recent policies on TB diagnostics, and discuss issues such as how evidence is
translated into policy, limitations of the existing evidence base, and challenges involved
in translating policies into impact.

Recent findings

Case detection continues to be a major obstacle to global TB control. Fortunately,
due to an unprecedented level of interest, funding, and activity, the new diagnostics
pipeline for TB has rapidly expanded. There have been several new policies and
guidelines on TB diagnostics. However, there are major gaps in the existing pipeline
(e.g. lack of a point-of-care test) and the evidence base is predominantly made up of
research studies of test accuracy.

Summary

With the availability of new diagnostics and supporting policies, the next major step
is translation of policy into practice. The impact of new tests will depend largely on the
extent of their introduction and acceptance into the global public sector. This will
itself depend in part on policy decisions by international technical agencies and national
TB programs. With the engagement of all key stakeholders, we will need to translate

evidence-based policies into epidemiological and public health impact.
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Introduction

In 2010, poor diagnosis remains a major obstacle to global
tuberculosis (TB) control. In most high-burden countries,
TB is still diagnosed using tools such as direct sputum
microscopy and chest radiographs. Fortunately, the past
few years have seen an unprecedented level of interest,
funding support, and activity focused on the development
of new tools for TB diagnosis, and the new diagnostics
pipeline for TB is rapidly expanding. In parallel, there
have been several new policy recommendations on T'B
diagnostics by the WHO. Because recent publications
[1°,2,3° 4] have exhaustively reviewed the current pipeline
of new diagnostics and the expanding evidence base for
their use, we focus our attention on how evidence is
translated into policy, limitations of the existing evidence
base, deficiencies in the current diagnostics pipeline, and
challenges involved in translating policies into practice
and impact.

individual studies are seldom sufficient to inform policy
and guideline development, the totality of available
evidence must be synthesized. Thus, systematic reviews
and meta-analyses are often necessary to summarize the
evidence on a given diagnostic test. In the past decade,
there have been over 35 systematic reviews published on
"T'B diagnostics, on topics ranging from smear microscopy
to molecular diagnostics and in-vitro assays for latent 'T'B
infection (L'TBI). All of these systematic reviews have
been made available on a new website ‘Evidence-based
Tuberculosis Diagnosis’ (www.tbevidence.org) compiled
by the Stop T'B Partnership’s New Diagnostics Working
Group, in collaboration with several agencies [5°]. While
the key findings of published systematic reviews and
meta-analyses on TB diagnostics have been reviewed
elsewhere [6°], Table 1 provides a brief overview of the
evidence base for TB diagnosis, essentially synthesizing
the evidence from several systematic reviews [7-37].

What is the evidence base for tuberculosis
diagnostics?

The evidence base for TB diagnostics is ultimately
derived from a large body of original research. Because

1070-5287 © 2010 Wolters Kluwer Health | Lippincott Williams & Wilkins

What is lacking in current evidence base?

Although a large number of systematic reviews have been
published on TB diagnostics, almost all focus on test
accuracy (i.e. sensitivity and specificity). This is in part

DOI:10.1097/MCP.0b013e328338094f
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274 Infectious diseases

because a large proportion of TB diagnostic research
studies are focused on measuring test accuracy. Findings
from systematic reviews suggest that even relatively
straightforward studies of test accuracy are often poorly
designed and reported [38,39]. Both researchers of
primary T'B diagnostic studies and authors of systematic
reviews and meta-analyses need to make efforts to follow
published guidelines for conducting and reporting their
work [40,41], to make the most of their contribution to a
useful and unbiased literature base.

Although the quality of diagnostic studies measuring test
accuracy is important, evidence about test accuracy is
only one link in a long chain of activities that make up the
pathway to developing and implementing a new TB
diagnostic. In 2009, the Stop TB Partnership’s New
Diagnostics Working Group published a scientific blue-
print for development of new T'B diagnostics [42°°]. This
publication provides a comprehensive, well referenced
plan to guide researchers, clinicians, industry partners,
academics, and 'T'B controllers in all sectors in all aspects
of TB diagnostics development [42°°], starting from
needs’ assessment, concept, feasibility, proof-of-concept,
to test development, validation, and, ultimately, delivery,
scale-up, access, and epidemiological and public health
impact.

As shown in Fig. 1, evidence on test accuracy is essential,
but policy development requires more than estimation of
test accuracy. Along with data on test accuracy, we need
to consider user-important as well as patient-important
outcomes. Patient-important outcomes require more
sophisticated and often more resource-intensive research
[43,44], wherein a study shows that implementing a
diagnostic test in a given situation results in clinically
relevant improvements in patient care and/or patient
outcomes. For TB diagnostics, this might mean an

Figure 1 Level of evidence required for policy process

increased number of patients detected and receiving
appropriate treatment, fewer patients defaulting from
the diagnostic pathway due to reduced number of patient
visits, or more patients cured due to accurate detection of
drug resistance. Studies may also investigate the values
and preferences patients have when choosing one diag-
nostic test compared to another. Although the challenges
and costs of demonstrating these types of outcomes
make them unattractive for many researchers and fund-
ing agencies, it is no less important than proving a
therapeutic intervention actually changes the course of
a disease and not just the level of a biomarker or surrogate
endpoint.

User-important outcomes consist of practical concerns for
the usability of a test in real-world situations. Although
these generally do not require fundamentally different
strategies to evaluate, it is important that they are
assessed under implementation or real-world settings.
These include the ease of use of a technology, the
hands-on time of performing the test, the expertise or
training required, and the infrastructure needed. It is
important to consider biosafety, robustness of any equip-
ment involved, as well as pragmatic issues such as the
shelf-life of reagents, the need for special shipping or
storage of materials, the availability and reliability of
supply chains, and of course cost.

These types of evidence must be taken into account,
along with test accuracy and reliability, when policy
makers or programs are evaluating a diagnostic for recom-
mendation or widespread use. Systematic reviews of
diagnostics should make an effort to summarize data
on these outcomes in addition to accuracy, appraise
the quality of available evidence, and explore the uncer-
tainty regarding the often assumed values and prefer-
ences of patients associated with these tests. However,

Policy
Concept, Evaluation Demonstration Evidence
Needs feasibility De‘?bpmtem’ studies of studies for scale- a?h%iiﬁ)‘hﬂ%ﬂacm
optimization i ] raingd puibl
assessment and proof- P accuracy and including up, delivery
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| D D D |:| I Downstream

< Upstream

Adapted from [42°°].
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an obstacle here is a lack of methodology for collecting
and analyzing such evidence even if the data were
reported in primary research. In other words, currently
used systematic review methods are mainly aimed at test
accuracy.

Where is the current diagnostics pipeline
deficient?

Although there are many more TB diagnostics in the
pipeline today than in the past, the existing T'B diag-
nostics pipeline itself has limitations and neglects some
important aspects of the TB epidemic. Table 2 sum-
marizes the major research priorities for TB diagnostics.

The biggest concern continues to be the lack of a rapid,
simple, inexpensive, point-of-care (POC) test for active
TB. As yet nothing has emerged from the pipeline or
looks likely to emerge from the pipeline in the near
future that could supplant smear microscopy. An easy-
to-use, inexpensive diagnostic that can perform as well or
better than smear microscopy and can deliver results
within minutes without sophisticated equipment or
highly-trained laboratory personnel would be a major
step forward in TB diagnostics and could have a tremen-
dous impact on global TB control [45,46°].

Another area still lacking in adequate diagnostic options
is smear-negative T'B, especially in HIV-infected persons
[47]. Undiagnosed TB is very common in persons
infected with HIV; therefore, intensive active case find-
ing is required as strategies that rely on passive detection,
or screening with smear microscopy alone, will miss a
large number of coinfected patients [47]. Considering the
proven benefit of TB preventive therapy using isoniazid
in HIV-infected persons, ruling out active TB before
initiation of single drug treatment is important not only
for the care of the individual patient, but also to prevent
the inadvertent selection for drug resistance. The devel-
opment and validation of an algorithm, taking advantage
of newly available tests, to aggressively target this high-
risk population remains a priority for T'B control.

Childhood T'B presents similar challenges [48]. By virtue
of the pathophysiology of TB in pediatrics and the
inability to obtain adequate sputum samples, microbio-
logic confirmation of active T'B remains an insensitive
and inadequate standard. Similar to patients with HIV
and smear-negative T'B, the development and improve-
ment in diagnostic algorithms that take advantage of
available new diagnostics is needed. As good quality
sputum specimens are difficult to collect, novel diag-
nostics that can be used on urine, saliva, breath con-
densate, and so on could have a greater impact in
these populations, especially if a POC format could be
developed.

New and improved tuberculosis diagnostics Pai et al. 275

The control of drug-resistant 'T'B requires accurate and
rapid diagnostics for the detection of critical patterns of
drug resistance. The need to identify cases of multidrug-
resistant TB (MDR-TB) through detecting resistance to
rifampicin and isoniazid is now well recognized. The next
step is to accurately and rapidly identify cases of exten-
sively drug-resistant 'T'B (XDR-TB) through the detec-

tion of resistance to key second-line drugs.

Although new tests [such as interferon-gamma release
assays (IGRAs)] have emerged for L'TBI diagnosis, these
tests cannot resolve the various phases of the latent TB
spectrum [49,50]. This means existing tests cannot be
used to target preventive therapy at the subgroup that is
most likely to benefit from treatment. Thus, there is a
need for a highly predictive biomarker or combination of
biomarkers, which will allow accurate prediction of the
subgroup of latently infected individuals who are at
highest risk of progression to disease.

How is evidence translated into policy?

The WHO has taken the lead on developing policies and
guidelines on TB diagnostics. The WHO policy process
1s summarized in a recent statement entitled ‘Moving
research findings into new WHO policies [51°].” The key
steps in the WHO policy process are given in Table 3
[51°]. This process takes into account the importance of
not only identifying areas in need of policy guidance, but
also ensuring that policies are evidence-based and then
followed up with dissemination and promotion of new
recommendations. For step 2, reviewing the evidence,
WHO may commission a systematic review and meta-
analysis of available data (published and unpublished)
using standard methods appropriate for diagnostic accu-
racy studies [52°].

Table 4 provides an overview of all the recent WHO
policies on TB diagnostics [51°,53-57]. Since 2007,
the WHO has endorsed several diagnostic tests and
strategies, including liquid cultures, optimized smear
microscopy, line probe assays, and noncommercial
culture systems for drug-susceptibility testing.

The foundation of the WHO policy process is now the
Grading of Recommendations Assessment, Develop-
ment, and Evaluation (GRADE) approach [58°°]. This
i1s in part a response to the criticism that systematic
reviews are rarely used for developing WHO recommen-
dations and that WHO policy processes usually rely
heavily on expert opinion [59]. The GRADE approach
provides a system for rating the quality of evidence
and the strength of recommendations that is explicit,
comprehensive, transparent, and pragmatic and is
being adopted increasingly by organizations worldwide
[58°°,60]. The WHO now requires the use of GRADE for

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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all new and revised WHO policies and guidelines, includ-
ing policies on diagnostics [61]. For example, recent
WHO policies on TB infection control [62] and the
revised TB treatment guidelines [63] used the GRADE
approach.

Grading of Recommendations Assessment,
Development, and Evaluation for diagnostic
tests: strengths and limitations

The GRADE approach provides a clear separation of
quality of evidence and strength of recommendations
[58°°]. In judgments about quality of evidence, GRADE
considers six factors: study design, methodological qua-
lity, directness of evidence (patient-important outcomes
and generalizability), inconsistency of results, impreci-
sion of results (imprecise or sparse data), and publication
bias [58°°]. Thus, quality of evidence reflects our confi-
dence that estimates of benefits and downsides from a
diagnostic test or strategy generated from research are
correct. Quality of evidence is graded as follows:

(1) High quality: further research is very unlikely to
change our confidence in the estimate of effect.

(2) Moderate quality: further research is likely to have an
important impact on our confidence in the estimate of
effect and may change the estimate.

(3) Low quality: further research is very likely to have an
important impact on our confidence in the estimate of
effect and is likely to change the estimate.

(4) Very low quality: any estimate of effect is very
uncertain.

In the GRADE approach, well designed studies of diag-
nostic accuracy (cross-sectional or cohort studies on
patients with diagnostic uncertainty and use of appro-
priate reference standard) can provide high-quality evi-
dence on test accuracy. However, these studies may
provide only low-quality evidence for guideline devel-
opment because of uncertainty about the link between
test accuracy and outcomes important to patients (dis-
cussed below).

STAG-TB reviews the policy drafts and supporting documentation during its annual meeting. STAG-TB may endorse the policy recommendation with or without revisions,

request additional information and re-review the evidence in subsequent years, or reject the recommendation.
New WHO policies and guidelines will be disseminated through different channels to Member States, including through the World Health Assembly, WHO website, list serves,

lines coming from national TB programs and researchers themselves. To consider a global policy change, WHO must have solid evidence, including clinical trials or
reviews, ‘proof-of-principle’ reports, large-scale field trials, and demonstration projects in different resource settings. Standardized evaluation criteria have been and are
being developed by the New Diagnostics, New Drugs, and New Vaccines Working Groups of the Stop TB Partnership.

If the evidence base is compelling, WHO will convene an external panel of experts, excluding all original principal investigators from the studies. The panel will review the
evidence (using the GRADE approach) and make a recommendation or propose draft policies or guidelines to WHO's Strategic and Technical Advisory Group for
Tuberculosis (STAG-TB).

STAG-TB provides objective, ongoing technical, and strategic advice to WHO related to TB care and control. STAG-TB's objectives are to provide the Director-General,
through the Stop TB Department, an independent evaluation of the strategic, scientific, and technical aspects of WHO's TB activities, review progress and challenges in
WHQ's TB-related core functions, review and make recommendations on committees and working groups, and make recommendations on WHQO's TB activity priorities.

field evaluations in high-TB prevalence settings.
WHO may carry out or commission a review of the documentation of technology'’s clinical or programmatic performance, including newly published and ‘grey’ research or

supporting documentation for policy or guideline development. WHO receives information about a new technology or approach via many channels, with the most direct

The need to formulate new or revised policies may arise from WHO's ongoing monitoring of technical developments or from interested parties submitting requests and
and journal publications. WHO also disseminates its recommendations to other agencies and donors engaged in TB control activities.

Description of the process

The strength of a recommendation refers to the extent to
which one can be confident that adherence to the recom-
mendation will do more good than harm [58°°]. T'here are
four factors to consider: balance between desirable and
undesirable effects; quality of evidence; values and pre-
ferences; and costs (resource allocation). GRADE classi-
fies recommendations as strong (most informed patients
would choose this option) or weak (patients’ choices will
vary according to their values and preferences and not all
patients would choose this option).

The GRADE process was initially developed for treat-
ment interventions and, therefore, tends to be focused on

GRADE, Grading of Recommendations Assessment, Development and Evaluation; TB, tuberculosis. World Health Organization: moving research findings into new WHO policies [51°].

Table 3 World Health Organization policy process for tuberculosis

Reviewing the evidence (including systematic reviews)

Formulating and disseminating policy

Identifying the need for a policy change
Assessing draft policies and guidelines

Convening an expert panel

Major steps
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randomized controlled trials (RCT's). It has been adapted
for diagnostic tests and strategies [64°°,65], though this
area is a work in progress and can be improved based
on user’s feedback. The first time the GRADE approach
was applied to TB diagnostics by the WHO was in
September 2009 for use in developing guidelines for
improving sputum smear microscopy and using noncom-
mercial culture methods for rapid detection of TB drug
resistance. From these experiences, we have found the
GRADE approach to have several strengths as well as
some limitations.

On the positive side, GRADE offers a systematic, objec-
tive, and transparent process and requires the explicit use
of systematic reviews and evidence summaries. GRADE
forces us to consider several elements, including quality
of evidence, cost, values and preferences, and trade-offs
between good and bad consequences. One challenge in
using GRADE is learning the process itself, as systematic
reviewers, policy makers, and T'B experts are not necess-
arily trained in the GRADE approach. We expect this
challenge to be overcome as more people receive training
and use GRADE. Another challenge recognizes situ-
ations in which patient outcomes may not reflect the
accuracy or benefit of a diagnostic test/approach because
treatment is unavailable (e.g. improved microscopy in
facilities where stock-outs of anti-TB drugs occur fre-
quently). Additional limitations and challenges for diag-
nostic policies are summarized in Table 5. A recent
review by Kavanagh [66] provides an interesting pers-
pective on GRADE, especially on the issue of whether
GRADE itself is reliable and has been proven to be valid.

By the nature of the GRADE process being based on
evidence, it is intrinsically reliant on the availability and
quality of the evidence base itself. As we have discussed
above, challenges remain to ensure both the quality of
primary diagnostic evaluations and the availability of the
necessary types of data in systematic reviews. This is
brought into clear focus when using the GRADE process,
as a lack of objective studies on a topic opens the door to
the substitution of expert opinion for evidence. Although
expert experiences cannot be discounted, they may often
not be generalizable and are subject to being influenced
by personal agendas and anecdotal experiences. Experts
in TB often rate the same evidence inconsistently,
depending on their prior experience with a test, and this
can result in poor interrater agreement on GRADE
elements. For example, T'B researchers who work exten-
sively in resource-poor settings are often skeptical of high-
tech tools and tend to undervalue them because of the
perceived limited applicability in developing countries.

Conflicts of interest (COI) among guideline panel mem-
bers and industry involvement in guideline processes are
other issues of concern, especially when commercial tests
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and products are involved. There is some evidence that
industry involvement is fairly common with TB diagnos-
tic research, with about 40-50% of 'T'B diagnostic studies
reporting some degree of industry involvement or sup-
port [26,39]. A recent survey of IGRA guidelines and
statements from various countries found that only a small
minority had explicit COI disclosures [67]. Some organ-
izations have recognized the need to address the issue of
COL. For example, the American Thoracic Society (ATS)
published its COI policy for guideline development in
2009 [68]. This policy now recommends procedures such
as self-declaration of COI; review of potential parti-
cipants’ COI; disclosure of COI to project participants;
refusal or excusal from certain decisions or recommen-
dations when appropriate; and disclosure of COI to users
of documents or attendees of conferences. All agencies
and bodies involved in guideline development should
follow this example.

COlI, however, are not restricted to commercial products.
Diagnostic tests developers can be academics with no
industry involvement. Because of their heavy intellectual
investment in new test development and better under-
standing of the test, they tend to have strong opinions on
how policies should be formulated and this can pose
conflicts during the guideline development process.
Should test developers be included in guideline panels,
but excused from voting on recommendations? Some-
times, test developers publish systematic and narrative
reviews on their own tests (which invariably tend to be
positive) and it is unclear whether such reviews should be
included or excluded in the GRADE process. Publication
bias is an added concern, especially if industry-supported
diagnostic studies are more likely to be published when
they report positive findings. Unlike RCT's, inclusion of
unpublished diagnostic studies is difficult because of the
lack of a diagnostic trials registry.

The involvement of public—private partnerships for pro-
duct development perhaps increases the complexity.
These are often characterized by a partnership between
a nonprofit organization and a for-profit diagnostics com-
pany with confidential agreements on intellectual prop-
erty related to a co-developed diagnostic. Test devel-
opers from the nonprofit organization may have the same
intellectual investment COI as test developers in acade-
mia, but may in addition have a COI related to their
partnership with a for-profit company. These issues point
out a fundamental problem with all guidelines, a problem
that GRADE can never address — the fate of a guideline
or policy can heavily rest on the group of experts and
stakeholders included in the guideline development
committee or panel.

"The application of the GRADE approach to evidence on
diagnostics is relatively new and as a result there are some
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difficulties specific to diagnostics, which may be alle-
viated in time. For example, forcing diagnostic evidence
into the RCT framework can be nonintuitive to labora-
tory researchers who typically conduct diagnostic evalu-
ations. Certainly, the lack of experience using GRADE
on the part of systematic reviewers and policy makers
currently can lead to inconsistent interpretation of criteria
and the revision of ratings posthoc in order to create
GRADE profiles consistent with predetermined opinions
regarding diagnostics that should be recommended. The
transition from traditional policy making, which was
made primarily based on expert opinion, to the use of
more standardized, objective methods is likely to be
a struggle for all organizations whether it is clearly
acknowledged and dealt with or not.

The absence of diagnostic RCTs and data regarding
patient-important outcomes and preferences in the field
of T'B diagnostics is a major hindrance to their assess-
ments using GRADE, which currently places much
weight on these aspects of patient care. As noted above,
studies providing estimates of accuracy alone are down-
graded for their lack of ‘direct’ evidence and thus cannot
achieve a rating of ‘high-quality’ evidence. Although it
can be agreed that higher levels of evidence need to be
encouraged when assessing diagnostics, there are many
practical barriers to extrapolating between the use of a
diagnostic and the clinical outcomes of patients. Any
number of deficiencies in the health system can impact
a patient outcome, some of which may prevent the full
recognition of benefits clearly provided by a diagnostic.
At the same time, many user-important outcomes (as
described above), which are of great importance to the
feasibility of implementing diagnostics, are not easily
captured in the GRADE process.

Diagnostic RC'T's are almost nonexistent in TB. Even if
they were feasible, there are concerns about their design,
interpretation, and ethics [69]. Diagnostic RC'T's do not
just evaluate a test; they evaluate a strategy or package
that includes testing followed by some intervention as
a follow-up to the test result [44]. In this context, it is
not casy to disentangle the efficacy of the test from
the efficacy of the follow-up treatment or intervention.
Furthermore, it is not easy to capture patient-important
outcomes when ethical considerations prevent clinical
decision-making on the basis of a trial product. Evidence
from RCTSs in highly controlled trial settings may not
reflect the real-world conditions in which diagnostics
have to be ultimately deployed. Lastly, diagnostic RC'T's
can take much longer than conventional diagnostic accu-
racy studies and this can delay the introduction of new
policies.

The lack of stringent regulation and licensing of diag-
nostics certainly contributes to the lack of standardized,
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high-quality evidence available for the use of decision
and policy makers. Additionally, this leads to the need for
diagnostic policy processes to not only assess ‘added
benefit’ of one test over another, but often to make
the first objective assessment of a test’s performance.
The imposition of well defined, high standards at the
stage of regulatory approval would help guide devel-
opers and researchers in their assessments of new
diagnostics and provide impetus for the publication of
appropriate and needed evidence. Compared to the
therapeutics arena wherein strict regulation is imposed
before a product is licensed for use, diagnostics require
very limited data before they can be used to make patient
care decisions. For example, despite a large body of
evidence showing poor accuracy of commercial serologi-
cal, antibody detection tests for TB, several commercial
serological tests are on the market and used frequently
in developing countries with weak regulatory systems
[16,17,70,71]. Poorly performing diagnostics continue to
remain on the market despite poor performance in the
published literature and there are no mechanisms to
‘withdraw’ or ‘ban’ a bad diagnostic.

It needs to be recognized that by the nature of systematic
reviews (upon which the GRADE process is reliant), the
questions which are asked are of paramount importance
[72]. Search criteria, selection processes, and presentation
of evidence will all depend on the exact questions posed.
If policy makers have a clear understanding of the issues
that are important for implementation of a given diag-
nostic in advance, then evidence can be objectively
collected to inform decisions and assessments on both
quantitative and qualitative aspects. However, if only
issues of test accuracy and technical performance are
covered by systematic reviews, then gaps pertaining to
other aspects of performance may need to be filled
through less objective expert opinion.

All things considered, policy making is a big challenge in
'I'B, as it is in other areas of medicine. Although GRADE
has its limitations and can definitely be improved and
adapted for TB diagnostics, we believe it is a major
advance over the conventional policy making process.

Challenges in translating policies into impact
Availability of new tools does not necessarily ensure their
adoption and implementation. Translation of policy into
practice requires better understanding of barriers to
implementation and methods to overcome such barriers.
The impact of new tests will depend largely on the extent
of their introduction and acceptance into the global
public sector. This will itself depend in part on policy
decisions made by international technical agencies such
as WHO, by donors, and ultimately by national TB
programs. This area has been extensively reviewed by
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the Stop T'B Partnership’s Task Force on Retooling and
has led to the creation of a roadmap to guide global,
regional, and country-based activities as well as guide-
lines for engaging stakeholders in retooling and the
introduction of specific TB diagnostics [73-75]. The
work of the time-limited and now disbanded Task Force
on Retooling has been mainstreamed into routine TB
control activities led by the DOTS Expansion Working
Group and its Subgroup on Introducing New Tools and
Approaches (INAT).

The major obstacles to diagnostic retooling for TB con-
trol are undoubtedly the poor laboratory infrastructure
and weak healthcare delivery systems present in many
disease-endemic countries [76]. This has been recog-
nized for many years. Although vastly increased funds
are being invested in diagnostics retooling through
national investments and funding agencies, there is still
little guidance available to countries on what new diag-
nostic tools, or combinations of these tools, should be
implemented in their particular epidemiological/health
systems settings, what laboratory capability or capacity
should be built to support this implementation, or how
this should be done. A roadmap for strengthening TB
laboratories that is abreast with recent developments and
addresses these issues is urgently needed [77]. Beyond
introducing new diagnostics and strengthening labora-
tories, challenges will remain in the development of
accessible, equitable, and high-quality diagnostic ser-
vices based on them and ensuring that healthcare deliv-
ery systems are strengthened so that better diagnostic
services translate into better care [78]. In many countries,
the private healthcare sector is the dominant source of
healthcare. Lack of private sector involvement in TB
control is a major weakness in existing programs.

Conclusion

After decades of neglect and poor progress, there is now
great excitement about the development and introduc-
tion of new diagnostics for TB. The diagnostics pipeline
has rapidly expanded and several new tools and strategies
have received WHO endorsement for implementation at
the country level. There are major gaps in the existing
pipeline and the evidence base is predominantly made up
of research studies of test accuracy. Future TB diagnostic
research needs to focus on clinically meaningful out-
comes and also consider obstacles to implementation.
The GRADE system has brought greater transparency
and evidence-based approaches to policy making, though
GRADE for diagnostics is still a work in progress. Future
T'B policies and guidelines will need to be transparent,
evidence-based, and free of COI. Today, despite many
years of intensive effort to remedy the situation, weak
laboratories remain the major immediate obstacle to
translating policy into practice in low-income and

middle-income countries. With the engagement of all
key stakeholders, these challenges can be addressed to
translate all the scientific progress into public health
impact.
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EDITORIAL

Assessing the impact of new diagnostics on

tuberculosis control

THE LAST FEW YEARS have seen an unprecedented
effort to develop new diagnostics for tuberculosis
(TB), and a number of significant achievements in
evidence-based TB diagnosis and translation of evi-
dence into policy.!-3 The World Health Organization
(WHO) has endorsed more than 10 new or improved
tools for the diagnosis of TB since 2007, and four ad-
ditional tools are currently under review.!:2

The WHO process for policy formulation related
to TB is a five-step process, consisting of: 1) identify-
ing the need for a policy change; 2) reviewing the evi-
dence; 3) convening an expert panel; 4) assessing
draft policies and guidelines; and 5) formulating and
disseminating policy.*

Central to this policy-making process is the synthe-
sis of the available evidence on a diagnostic through
systematic reviews and the application of the GRADE
(grading of recommendations assessment, develop-
ment and evaluation) approach to guideline develop-
ment.> The GRADE approach often rates diagnostic
studies reporting only test accuracy (e.g., sensitivity,
specificity) as low-quality evidence for policy develop-
ment because the link between diagnostic accuracy and
patient-important outcomes is indirect.5 A large propor-
tion (>80%) of all TB diagnostic research publications
are focused on test accuracy, and there is little pub-
lished evidence on the impact of TB tests on patient-
important outcomes.26 To fill this gap, expert opinion
is sought, through WHO Expert Group Meetings, on
the likely effect of diagnostic accuracy on patient-
important outcomes for a given diagnostic. As a result,
strong recommendations (positive or negative) have
been made on the basis of moderate or low-quality
evidence,” and the GRADE approach permits this.S

There is a need to conduct diagnostics evaluations
that assess the impact of new diagnostics on patient-
important outcomes, including time to diagnosis, time
to treatment, incremental value of new diagnostics, im-
pact of new tests on clinician decision making, appro-
priateness of the treatment regimen offered on the ba-
sis of the diagnostic test result and impact of testing on
treatment outcomes. While the methodologies for evi-
dence synthesis and policy recommendation have im-
proved greatly over recent years and the value of these
activities is being recognised, most of the original re-
search being synthesised reports only diagnostic accu-
racy, and policy recommendations continue to be made
on the basis of moderate/low-quality evidence.23

There are recognised challenges in assessing a
number of major patient-important outcomes through
a diagnostic trial.2 Foremost among these are the
ethical considerations that would prevent patient-

management decisions being based upon the result of
the trial diagnostic. It is also recognised that most TB
diagnostics will not be used alone, but in combina-
tion with clinical decisions to test, and with other di-
agnostics such as smear microscopy and/or culture
and drug susceptibility testing. This complexity is
likely to influence the patient-important outcomes. It
is thus the patient-important outcomes associated
with use of a particular diagnostic-intervention pack-
age that are the outcomes of interest.

The Stop TB Partnership’s New Diagnostics Work-
ing Group (NDWG) has recently published a scien-
tific blueprint for TB diagnostics development and
evaluation.? This blueprint presents an overview of
what evidence is required for the comprehensive as-
sessment of a diagnostic. This document makes it clear
that it is not only patient-important outcomes that
need to be measured, but also population-important
outcomes (e.g., gender equity in access to the diagnos-
tic) and health systems-important outcomes (e.g., de-
mands of new diagnostics on human resources). Most
diagnostic accuracy studies, as well as the so-called
‘demonstration studies’, are conducted in controlled
settings with technical and financial inputs far in ex-
cess of the resources available in routine programme
conditions. Valid measures of some population- and
health systems-important outcomes will be difficult
to obtain until the tool has been introduced into rou-
tine National Tuberculosis Programme (NTP) activi-
ties. Beyond populations and health systems, it is nec-
essary to conduct research on the public health and
epidemiological impact of introducing new diagnos-
tics to ensure that the intervention is associated with
improved case detection and cure rates and reduced
TB transmission and incidence. The term ‘impact’
thus has different interpretations, ranging from the
impact of a test on an individual patient’s outcome to
the epidemiological impact of widespread scale-up of
a new diagnostic test in a population.

In a perfect world, we would want all the evidence
available before making policy recommendations.
However, collecting such a body of evidence will be
time-consuming and expensive. Waiting for all the evi-
dence could delay, by several years, the uptake of a new
tool with the potential to dramatically improve TB
control. The NDWG?’s scientific blueprint recognises
that research is needed both before and after WHO en-
dorsement and introduction of a new tool into NTP
activities. Despite the WHO endorsement of several
new diagnostic tools in recent years, we are unaware
of any peer-reviewed publications describing the im-
pact of new TB diagnostics on patient-, population- or

[A version in French of this article is available from the Editorial Office in Paris and from the Union website www.theunion.org]
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health systems-important outcomes or on the epide-
miological impact. Modelling studies on the likely
impact of new diagnostics have been published,*1° but
they will need to be supported by real-world empiric
data on impact. Such studies would stimulate the
scale-up of new diagnostics (if associated with posi-
tive impact) or permit the revision or amendment of
WHO recommendations (if associated with negative
or no impact or shown not to be cost-effective com-
pared to alternative approaches). At present, the five-
step policy making process does not include a formal
stage in which the WHO reviews its recommenda-
tions in the light of experience from routine NTP
practice and other impact studies.

A major obstacle to conducting impact assessments
is a lack of consensus on what ‘impact’ really means,
and what patient-, population-, health systems-, and
epidemiology-important outcomes should be measured
to decide on impact. There is also a lack of guidance on
the methods (i.e., study designs) to be used to measure
them, which methods will be most rapid and cost-
effective, and who exactly should be assigned the re-
sponsibility of measuring impact (academia, industry,
product development partnerships, NTPs, the WHO,
technical agencies or other independent bodies).

The Impact Assessment Framework (IAF) described
by Mann and colleagues in this issue of the Journalll
is a welcome step in dealing with this gap in our
knowledge and practice. Suggesting an initial defini-
tion of ‘impact’, the authors present, for the first time,
a systematic, multi-layered approach to collecting rele-
vant data on the overall impact of introducing new
diagnostic technologies for TB. A number of methods
and study designs exist that could be used to collect
data in the different layers proposed in the IAF. How-
ever, some kind of consensus and guidance is neces-
sary on what outcomes to measure and how to use
the different methodologies to comprehensively col-
lect the evidence required. Efforts are underway to
convene an expert group to provide concrete guidance
on assessing the impact of new diagnostics on TB
control, especially for WHO-approved tests.

Although the methods and approaches for system-
atic reviews of diagnostic accuracy have improved
greatly in the last few years,!2 those used to synthesise
the data from studies on equity in health services, for ex-
ample, are much less developed. In anticipation of new
types of data becoming available for policy guidance,
evidence synthesis experts need to develop the appropri-
ate tools for their review, and the GRADE approach
will need to evolve based on accumulated experience.

It is critical that donors and institutions supporting
TB control be aware of the need to continue research
within NTP activities beyond WHO endorsement of
a new diagnostic tool. Significant funding will be re-
quired for such implementation research. There also
needs to be a formal mechanism by which the WHO
reviews post-endorsement evidence on impact, and
through which endorsements or recommendations on
TB diagnostics can be revised, expanded or retracted.
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SUMMARY

The need for a strong and comprehensive evidence base
to support decision making with regard to the imple-
mentation of new and improved diagnostic tools and
approaches has been highlighted by a number of stake-
holders; these include members of the New Diagnostics
Working Group (NDWG) and the Subgroup for Intro-
ducing New Approaches and Tools of the Stop TB Part-
nership. To compile such evidence in a systematic man-
ner, we have developed an impact assessment framework
(IAF) which links evidence on inputs to outcomes.

The IAF comprises five interconnected layers: effec-
tiveness analysis, equity analysis, health systems analysis,
scale-up analysis and policy analysis. It can be used by
new diagnostics developers and other interested research
teams to collect as much policy-relevant data as possible

prior to, during and after the demonstration phase of
tool development. The evidence collated may be used by
international and national policy makers to support adop-
tion, implementation and scale-up decisions. The TREAT
TB (Technology, Research, Education and Technical As-
sistance for TB) initiative uses the IAF in its operational
research and field evaluations of new tools and ap-
proaches for TB diagnosis. It has also been incorporated
into the NDWG’s recent publication: ‘Pathways to bet-
ter diagnostics for tuberculosis: a blueprint for the devel-
opment of TB diagnostics’. This article describes the IAF
and the process of improving it and suggests next steps
in overcoming the challenges in its implementation.
KEY WORDS: impact; evidence; tuberculosis; policy;
diagnostics

Every TB patient must have access to an effective
diagnosis, treatment and cure.
—The Global Plan to Stop TB 2006-2015!

THE ABOVE PRINCIPLE is key to attaining the vi-
sion of the Stop TB Partnership of seeing a tuberculo-
sis (TB) free world by 2050.! Access to an ‘effective
diagnosis’ has long been a concern. Smear micros-
copy is not sufficiently sensitive to detect tuberculosis
disease in many cases, and particularly not in chil-
dren and those who are co-infected with the human
immunodeficiency virus. Multi- and extensively drug-
resistant TB present new diagnostic and treatment
challenges. Thankfully, new diagnostic approaches
using existing tools have been recommended and new
tools are in the pipeline.2

Any new approach or tool must be evaluated be-
fore being adopted by national tuberculosis pro-
grammes (NTPs); huge sums of money are already
spent on TB diagnostics—estimated at more than
$1 billion per year globally3—and resource-poor coun-
tries cannot afford to invest in interventions that are

not more cost-effective than those already available.
The World Health Organization (WHO) plays a key
role in approving and developing guidelines for the
use of new tools. The policy making process, described
in a recent WHO statement,* comprises:

1 identifying the need for a policy change (e.g., the
emergence of a new technology);

2 reviewing the evidence (e.g., through commission-
Ing systematic reviews);

3 convening an expert panel to review evidence us-
ing the GRADE approach (Grading of Recom-
mendations Assessment, Development and Evalu-
ation, see BMJ 20085-9);

4 assessing draft policies and guidelines (through the
Strategic and Technical Advisory Group for TB,
STAG-TB); and

5 formulating and disseminating new policies and
guidelines.

Recent papers by Pai et al. have noted that system-
atic reviews, and hence the evidence reviewed in the
above policy development process, have concentrated
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mainly on test accuracy.'%11 While such data are neces-
sary, they are not sufficient to assess the contribution
new diagnostics can make to the universal access re-
quirements outlined in the Global Plan to Stop TB. A
number of stakeholders, the Subgroup for Introduc-
ing New Approaches and Tools (INAT) and the New
Diagnostics Working Group (NDWG) of the Stop TB
Partnership, among others,!!-13 have called for a strong
and comprehensive evidence base to support decision
making with regard to implementation of new and
improved diagnostic tools.

The NDWG has published ‘Pathways to better di-
agnostics for tuberculosis: a blueprint for the develop-
ment of TB diagnostics’,2 which outlines the required
phases from needs assessment through test develop-
ment to assessment of epidemiological impact, and
all stages in between (Figure). The Stop TB Partner-
ship’s Retooling Taskforce, a precursor to INAT, stip-
ulated the need for evidence that captures not only
the benefits of new tools but also the risks and health
systems implications associated with them.!# This
range of evidence is encapsulated in the Organisation
for Economic Cooperation and Development defini-
tion of ‘impact’ subscribed to by multi- and bilateral
donors who have signed the Paris Declaration on Aid
Effectiveness (2005), which states that impact con-
sists of:

[The] positive and negative long-term effects on
identifiable population groups produced by a de-
velopment intervention, directly or indirectly, in-
tended or unintended. These effects can be eco-
nomic, socio-cultural, institutional, environmental,
technological or of other types.!$

Thus, measuring the impact of a diagnostic tool or
approach involves assessing its positive and negative
effects on different stakeholders (patients, health sys-
tems, laboratories, etc).

This entails summarising evidence not only about
the test’s accuracy, but also its effectiveness in field

conditions in terms of diagnosing patients with vari-
ous TB presentations, especially for the most infec-
tious, and ensuring that they start appropriate treat-
ment, its affordability, ease of implementation and
potential for scale-up (for the health system) and ac-
cessibility (especially to poor and vulnerable TB sus-
pects). Articulating and communicating this overall
impact succinctly and with sufficient evidence is essen-
tial. It is required for national policy makers to make
rational decisions about which new diagnostic tests
and approaches to adopt, when and how to imple-
ment them, how to manage and finance them and how
to ensure sustainable access and appropriate use.!4

To compile such evidence in a systematic manner,
we have developed an impact assessment framework
(IAF) that links evidence on inputs to outcomes. This
framework has been included in the NWDG’s blue-
print and has been adopted by the TREAT TB (Tech-
nology, Research, Education and Technical Assistance
for TB) initiative for use in its operational research
and field evaluations of new tools and approaches
that are at late stages of development or have recently
achieved international approval for use in TB diag-
nosis and treatment.

The present study describes the IAF, provides
examples of how it can be used and suggests
means of overcoming the remaining challenges in its
implementation.

THE IMPACT ASSESSMENT FRAMEWORK

The IAF has been developed by a multidisciplinary
team at the Liverpool School of Tropical Medicine
and collaborators, including clinicians, laboratory spe-
cialists, health economists, social scientists and health
systems analysts. It is based on a range of prior re-
search activities in different countries that supported
different elements of the evidence base.16-25 These ele-
ments have been combined to provide an overarching
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Figure Pathway for the development of tuberculosis diagnostics, from needs assessment to delivery [reproduced from reference 2

with permission from the World Health Organization].
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framework (the IAF) to indicate how sufficient infor-
mation for policy decisions could be collected in a
systematic manner for all new diagnostic tools and
approaches. The sufficiency of information has been
considered in line with the international targets of the
Global Plan to Stop TB and the Millennium Develop-
ment Goals (MDGs).26 The IAF, with references relat-
ing to different types of evidence, is shown in Table 1.
The IAF comprises five interconnected layers:

Layer 1: Effectiveness analysis
Layer 2: Equity analysis

Layer 3: Health systems analysis
Layer 4: Scale-up analysis

Layer 5: Policy analysis

b Wi -

Table 1 The impact assessment framework

References
to studies
addressing
Layer of Kinds of question(s) these
assessment being addressed guestions
Layer 1 How well does the new tool work in 16
Effectiveness  terms of accuracy?
analysis How many additional cases will be 20
identified who would otherwise not
have been identified?
How many additional cases will actually 21
start (and complete) treatment as a
result of using the new tool?
Layer 2 Who benefits from the new tool 27
Equity (ambulant vs. hospitalised, poor/less
analysis poor, men/women, adults/children)?
Why do these benefits accrue (level 22
health system in which new
diagnostic is deployed, change in
time to issue of results, change in
patient costs)?
Layer 3 What are the human resource impli- 19
Health system  cations of introducing the new tool
analysis (training, number and cadre of staff)?
What are the infrastructure implications 23
(equipment, laboratory layout, safety
installations)?
What are the procurement implications 28
(reagents, consumables,
documentation)?
What are the implications for quality 17
assurance (internal and external)?
Layer 4 What are the projected impacts of 18
Scale-up going to scale with the new tool?
analysis 1 Cost savings to patients in relation
to income
2 Cost savings to health providers/
the health system
3 Effects on transmission of
improved infection control as a
result of the new tool
Layer 5 What other similar technologies are 29
Policy available or likely to become
analysis available?
How do similar existing or emerging 25

technologies compare in their
projected performance within each
of the layers above?

Layer 1. Effectiveness analysis

This layer requires evidence about the accuracy (sen-
sitivity and specificity) of new tools and approaches,
but also flags the need to go further than this and
build evidence on effectiveness. Data on sensitivity
and specificity are universally provided by developers
of new diagnostics, and their positive and negative
predictive values have been suggested by GRADE as
proxies for patient-important outcomes in the assess-
ments of new tools. However, estimations of the
number of patients who might start and complete ap-
propriate treatment are typically calculated by ex-
trapolating these parameters, rather than relying on
evidence from field trials to provide estimates of ac-
tual numbers. All too often, diagnostic evaluations
assess new tests solely in terms of their diagnostic po-
tential (accuracy), which may not always translate
into appropriate clinical or public health management
decisions for patients within the context of health
services (effectiveness).

Layer 2: Equity analysis

This layer examines who benefits from the new inter-
vention. The Global Plan to Stop TB highlights the
need to ‘prioritise the needs of the poor and vulnera-
ble’, recognising that the greatest burden of TB is
found among poor people, who also face the greatest
barriers in access to care.22 Typically, however, the
systematic measurement of equity in health and
health interventions is either absent or sporadic. Al-
though the first MDG is expressed in terms of an eq-
uitable outcome, the health and other goals that are
intended to contribute to this make no specific refer-
ence to equity or distributional issues.30

Layer 3: Health systems analysis

This layer examines the health systems requirements
of a new intervention, for example human resources,
infrastructure, operating procedures, quality assur-
ance, procurement and maintenance.

These data are sometimes collected during the
demonstration studies (Figure)—studies in optimised
operational settings—of new diagnostics, but not in
all cases. Even where they are collected, the improve-
ment to operations necessarily provided through the
demonstration study may mask issues that become
apparent in implementation (‘real world’) studies. This
layer provides crucial data for assessing the feasibil-
ity of implementation and for identifying where key
constraints, or bottlenecks, in the system may occur.

Layer 4. Scale-up analysis

This layer projects and models the full economic
costs as well as the clinical and epidemiological ef-
fects of going from demonstration or implementa-
tion studies to full scale (national or regional) with a
new intervention. Health system, patient and societal
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perspectives are all important here. Modelling tech-
niques can provide information concerning the epide-
miological benefits of scaling up and, when combined
with patient costs from Layer 2, total additional costs
or savings for patients. At the same time mathemati-
cal systems analysis techniques can outline the poten-
tial constraints to and resources required for scale-up.
When combined with cost analyses from Layer 3, these
can give an indication of total resources required as
well as identify and quantify likely resource gaps.

Layer 5: Policy analysis

This layer critically appraises the new intervention
studied in Layers 1-4 against other interventions that
are available or may become available for uptake in
the short to medium term. An important part of this
layer is a scoping of the risk that a given new diag-
nostic test may be supplanted by newer technology
within a short period of time. It requires a rapid as-
sessment of data on other pipeline diagnostics from
the previous four layers and a review of whether
changes made for one diagnostic may provide a bet-
ter platform for the next technology or, alternatively,
whether the new technology is ‘disruptive’,3! or ‘mar-
ket transformational’,32 both terms used to describe a
technology that could radically alter the way in which
TB diagnosis is achieved.

USING THE IAF

The IAF can be used by diagnostics research teams
during the ‘demonstration’ and ‘evidence for scale-up,
delivery and access’ phases of development shown in
the Figure. The latter may take the form of field eval-
uation, or implementation, studies in non-optimised
settings, or of other operational research activities.
The framework can also be used by international pol-
icy makers during the policy development process to
systematically assess a broader range of evidence, and
by national policy makers to support adoption, im-
plementation and scale-up decisions.

The IAF has already been used for the development
of protocols for a multi-country research programme
to study the implementation of line-probe assays
(LPAs), which were recommended by WHO STAG-
TB in 2008.33 Representatives from three countries
(Russia, Brazil and South Africa), all clinicians or lab-
oratory specialists, with other members of the TREAT
TB core group, discussed the priority research ques-
tions they would like to answer with regard to the
use of LPAs, and mapped these questions to each
layer of the IAF. All the questions raised mapped to
one layer of the framework, and all layers were ad-
dressed; the resulting framework is shown in Table 2.
Each of these teams now has a different protocol for
collecting the evidence, due to the stage at which their
NTPs are with regard to rolling out LPA. Neverthe-
less, each will provide data against the same set of

Table 2 Use of the IAF for designing LPA field studies

Layer of
assessment

Kinds of questions being addressed: questions and
issues raised by multi-country research teams

Layer 1
Effectiveness
analysis

How many additional cases will be identified who
would otherwise not have been identified?

How many additional cases will actually start
treatment/achieve cure/avoid death as a result of
using LPAs?

What will be the effect on tuberculosis
transmission?

How will LPA affect the timeliness in results
influencing a clinical or treatment decision?

Who is benefiting from LPA implementation
and why?

Is the test sufficiently accurate for all patients?

What are the risks to patients/others?

What costs will patients face?

How acceptable is the test to patients?

Are there inequalities in access to LPA?

What is the effectiveness and/or efficiency from a
health system perspective?

What effect will LPA have on how cases are
managed in the health system?

What quality assurance mechanisms need to be
in place?

What information systems need to be in place?

What are the human resource requirements in the
health system?

What are the laboratory issues (including
infrastructure, e.g., utilities, space; personnel,
e.g., numbers and skills; monitoring system for
laboratory)?

How will the challenge of mixed infections be
addressed?

What are the safety issues?

How will the results be interpreted and
standardised?

What are the obstacles to the rollout?
What are the human resource and training
requirements for full national scale-up?

Layer 2
Equity
analysis

Layer 3
Health system
analysis

Layer 4
Scale-up
analysis
Layer 5
Policy
analysis

How does LPA compare with conventional ‘old’
methods vs. other new methods that may be
available in the short to medium term?

How does LPA interface with other existing and
new diagnostics that will be recommended and
implemented in the future (e.g., GeneXpert)?34

Should routine drug susceptibility testing be
completely dropped and replaced by LPA?

IAF = impact assessment framework; LPA = line-probe assay.

outcome indicators, facilitating comparisons across
different epidemiological settings.

The central methodology that we advocate to feed
robust evidence into Layers 1-3 is the prospective
randomised controlled trial (RCT). This design per-
mits comparison between the existing technology
and approach (control) and the new (intervention),
as follows:

For Layer 1, a comparison of effects on 1) numbers
of patients achieving important outcomes (including
diagnosis, start of treatment and treatment comple-
tion), and 2) time to achieving these outcomes.

For Layer 2, a comparison of effects on different
patient sub-groups (e.g., poor vs. less poor, adults vs.
children). Equity may be assessed based on outcome
indicators among different groups, in terms of morbid-
ity or mortality measures, or process indicators such
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as health service use.30 Analysis of socio-economic sta-
tus may use asset-based measures to define different
socio-economic groups.3> Demographic and health
surveys and more recent TB prevalence surveys are
increasingly using these methods.36:37

For Layer 3, a comparison of the health system in-
puts is required. Data for this may be gained through
economic analyses of standard vs. new diagnostic in-
terventions, focusing on the health system and not
just the tool, and through interviews with health sys-
tems personnel.

Data for these comparisons can be obtained across
all study participants in both intervention and con-
trol arms, or through nested sub-studies on more lim-
ited numbers. For example, in-depth qualitative and
quantitative research on patient costs incurred dur-
ing a diagnostic process (either control or interven-
tion) is time consuming, and data are thus only col-
lected for a subgroup of study participants. Data
from Layers 1-3 can then be fed into the modelling
and other methodologies required in Layers 4 and 5.

We recognise that the type of randomised trial
employed will depend on the stage of diagnostic de-
velopment to which the IAF is being applied. Dur-
ing demonstration studies (which may be conducted
prior to STAG-TB approval), an explanatory RCT
with well-controlled study conditions and data col-
lection instruments is appropriate. During subsequent
implementation or operational research, a pragmatic
RCT (PRCT) approach using existing health system
data will be more suitable (for a fuller description of
the difference between explanatory and pragmatic
RCTs see Zwarenstein et al.38) There are concerns
that RCT designs deny some patients (those in the con-
trol arm) the assumed benefits of a new technology
—especially in the implementation research of STAG-
approved technologies. Such ethical concerns need
to be addressed, for example by ensuring that the
PRCT includes a scale-up plan, such as through a
step wedged approach in which all sites access the
technology, but in a phased manner, to allow for
comparisons between those with and those without
the technology.

NEXT STEPS AND OVERCOMING
CHALLENGES TO USING THE IMPACT
ASSESSMENT FRAMEWORK

The framework will continue to be revised as experi-
ence in using it for research design and implementa-
tion continues. It will have value for other diagnostics
tools and also for drugs and vaccines. The research
methodologies for addressing each of the different
layers are under constant development. As the multi-
disciplinary research teams needed to implement these
methodologies are currently uncommon in many
countries, capacity building involving training, men-

toring and partnership between service delivery pro-
grammes, academic organisations and patient orga-
nisations will be required. The increased focus on
patient-centred outcomes in particular will provide
opportunities for patient representatives and organi-
sations to become more engaged in the research pro-
cess. If patient groups are empowered to collect and
analyse relevant data—particularly in Layer 2—it
will give them a greater voice in policy decision-
making at the national and international levels.

When it was originally developed, the IAF was en-
visaged as being applicable to single new tests. How-
ever, as we move further into implementation re-
search it is clear that it will also need to be applied to
packages of tests, or combinations of existing and
novel tests, along with all the additional inputs re-
quired to introduce such packages and combinations
in different algorithms; this challenge is currently be-
ing addressed under the TREAT TB initiative.

The questions in the different layers of the IAF do
not all necessarily carry equal weight in any given cir-
cumstance. For example, a new test for detecting
drug resistance that is best suited for deployment in a
central reference laboratory may be more important
in monitoring drug resistance patterns than in directly
improving patient access. The questions about which
patient group or type of patient benefits (Layer 2) may
then assume lesser importance, whereas these may be
key research questions in a diagnostic approach or
test that is aimed at ‘point of care’.

We also recognise that while the IAF provides a
body of evidence for policy makers, evidence alone is
often not the only driver of policy change; process,
context and sometimes subjective factors, for exam-
ple expert or political opinion, can also play a sub-
stantial role. These factors need clearer and more sys-
tematic documentation and analysis in the process
of implementation research. This is the subject of a
forthcoming study by Bissell et al.

There are concerns that accumulating a compre-
hensive evidence base such as the one we advocate
here will take too long and be too costly; rather than
promoting the rational uptake of new technologies, it
will instead impede the introduction of much needed
innovations. Such concerns are valid, but they must
be balanced against the dangers of the premature
introduction of tools into unprepared and under-
resourced health systems, often as a result of lobby-
ing or forceful marketing. To counter both sides of
this argument, research and implementation partners
need to come together and collaborate on an unprec-
edented scale, and with a renewed sense of urgency.
By directly addressing the concerns of policy makers
through the research process, the adoption and im-
plementation of new tools should be achieved more
rapidly, sustainably and with beneficial effects for af-
fected populations.
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RESUME

La nécessité d’'une base de preuves solide et compléte
pour servir a la prise de décisions en ce qui concerne la
mise en ceuvre d’outils de diagnostic et d’approches nou-
velles et améliorées a été soulignée par un certain nom-
bre de responsables ; parmi ceux-ci, des membres du
groupe de travail sur les nouveaux outils diagnostiques
New Diagnostics Working Group (NDWG) et du sous-
groupe pour 'introduction d’approches et d’outils nou-
veaux (Subgroup for Introducing New Approaches and
Tools) du Partenariat Stop TB. Afin de rassembler ces
évidences de maniére systématique, nous avons élaboré
un réseau d’évaluation d’impacts (IAF) qui fait le lien
entre apports et résultats finaux.

’IAF comporte cinq couches interconnectées : ana-
lyse d’efficience, analyse d’équité, analyse des systémes de
santé, analyse de I’extension et analyse de la politique. Il
peut étre utilisé par ceux qui €élaborent de nouvelles
techniques de diagnostic et par d’autres équipes de re-

cherche intéressées a rassembler autant de données pos-
sibles en rapport avec la politique a suivre avant, pen-
dant et apres la phase de démonstration de I’élaboration
de Poutil. Les évidences rassemblées peuvent étre utili-
sées par les décideurs politiques internationaux et na-
tionaux pour soutenir des décisions d’adoption, de mise
en ceuvre et d’extension. L'initiative TREAT TB (Tech-
nologie, Recherche, Education et Assistance Technique)
utilise 'IAF dans sa recherche opérationnelle et dans ses
évaluations sur terrain des nouveaux outils et des nou-
velles approches du diagnostic de la tuberculose ; I'IAF a
été incorporé dans la publication récente du NDWG :
« Pathways to better diagnostics for tuberculosis: a blue-
print for the development of TB diagnostics ». Cet arti-
cle décrit I'TAF et les processus employés pour son amé-
lioration et suggere les étapes ultérieures pour surmonter
les défis que comporte sa mise en ceuvre.

RESUMEN

Varios interesados directos, entre ellos el Grupo de Tra-
bajo sobre Nuevos Diagnadsticos (NDWG) y el subgrupo
de introducciéon de nuevos enfoques e instrumentos de
la Alianza Alto a la Tuberculosis, han destacado la nece-
sidad de contar con una base de datos cientificos s6lida
y exhaustiva, a fin de respaldar la toma de decisiones
relacionadas con la introduccion de nuevos enfoques e
instrumentos perfeccionados de diagnostico. Con el
objeto de recoger estos datos de manera sistematica, se
ha disenado un marco de evaluacion del impacto (IAF),
que vincula los datos aportados con los resultados
obtenidos.

El marco de evaluacion del impacto comporta cinco
estratos interconectados: el analisis de eficacia, el anali-
sis de equidad, el analisis de los sistemas de salud, el
analisis de la ampliacion de escala y el analisis de las
politicas. Este marco pueden usarlo los creadores de
nuevos métodos diagndsticos y otros grupos cientificos
interesados, durante el desarrollo de un nuevo instru-
mento con el fin de recoger la maxima cantidad de datos

pertinentes a las politicas, antes de la fase de demo-
stracion, durante la misma o después de ella. Los datos
cientificos recogidos pueden ser titiles a los encargados
de definir las politicas a escala nacional o internacional,
a fin de respaldar las decisiones de adopcion, ejecucion
o ampliacién de escala. En la iniciativa TREAT TB (Tec-
nologia, Investigacion, Educacion y Asistencia Técnica
para la Tuberculosis) se aplica el IAF en las evaluaciones
de la investigacion operativa y de terreno de los nuevos
instrumentos y estrategias utilizados en el diagnostico
de la tuberculosis. También se ha incorporado en la
publicacion reciente del NDWG: ‘Pathways to better di-
agnostics for tuberculosis: a blueprint for the develop-
ment of TB diagnostics’ (Estrategias encaminadas a me-
jorar los métodos diagndsticos de la tuberculosis: un
plan de accion para el desarrollo de medios diagnosti-
cos). En el presente articulo se describe el IAF y los me-
canismos que permiten mejorarlo y se sugieren nuevos
pasos que contribuyan a superar las dificultades que
plantea su ejecucion.
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