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 Research in TB diagnostics is an active field, but 
there has been no systematic mapping of existing 

d hTB diagnostic research
 While concerns have been expressed about poor 

quality of TB diagnostic studies, this has not been 
formally assessed
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 Map the landscape of current TB diagnostic 
research
◦ What % of TB research is focused on diagnosis?
◦ Where is the research output from?
◦ What tests are being evaluated?
◦ What outcomes are commonly reported?

 Assess the quality of TB diagnostic accuracy 
studiesstudies
◦ Methodological quality of TB diagnostic accuracy 

studies
◦ Quality of reporting
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 Map the landscape of current TB diagnostic 
research

◦ Bibliometric analysis of citations

◦ PubMed and EMBASE were searched by a librarian for all original 
TB citations in a two year period - 2007-2008
 For PubMed, the search strategy was: ("Mycobacterium tuberculosis"[Majr] OR 

"Tuberculosis"[Majr] OR "Tuberculosis/diagnosis"[Mesh] OR tuberculosis Field: 
Title) Limits: Publication Date from 2007/01/01 to 2008/12/31 NOT Field: Title, 
Editorial, Letter, Meta-Analysis, Practice Guideline, Review, Addresses, 
Bibliography, Biography, Comment, Dictionary, Directory, Interview, Newspaper 
Article.

 For EMBASE, the search strategy was: exp *Mycobacterium Tuberculosis/ or exp 
*Tuberculosis or exp Tuberculosis/di [Diagnosis] or tuberculosis.m_titl. limit to 
yr="2007 - 2008“ not (book or book series or editorial or letter or "review")
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 Map the landscape of current TB diagnostic 
research
◦ All the citations (titles and abstracts) were read and coded 

by a trained researcher after pilot testing and 
standardization

◦ A second reviewer coded a subset of the citations
◦ UK Clinical Research Collaboration’s Health Research 

Classification System (HRCS) was used to retrieve details on 
the type of research of each study. 

◦ Additional information was collected for the diagnosis 
di d d i d f dstudies on: study design and type of outcome reported, 

purpose of the test, technology platform, study 
participants, study population, reporting of HIV status, use 
of commercial vs. in-house test, country where study was 
done, etc.
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 Assess the quality of TB diagnostic accuracy 
studies

◦ We used QUADAS and STARD checklists to assess the 
methodological and reporting quality of TB diagnostic 
studies published in a two year period

◦ We also used several diagnostic meta-analyses to assess 
quality of the included studies in these systematic reviewsquality of the included studies in these systematic reviews
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Results: bibliometric/citation analysisResults: bibliometric/citation analysis
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Total unique citations on TB 
[from PubMed & Embase for 2007‐2008]

6459

Abstracts available
5438 (84.2%)

Original Study
4266 (78.4%)

Abstracts excluded:
Not original study

215 (4.0%)
Case reports or case series

Citations excluded:
No abstract available

1021 (15.8%)

4.1 Preclinical
84 (12.0%)

4.2 Evaluation

1.1 Biological
545 (88.8%)

1 2 Psycological

2.1 Biological
482 (30.1%)

2.2  Environmental
3.1 Behaviour

1 (0.5%)

5.1 Pharmaceutical
316 (96.4%)

5.2 Cellular/gene
3 (0.9%)

6.1 Pharmaceutical
189 (68.2%)

6.2 Cellular/gene
1 (0.4%) 7.1 Individual

care needs

8.1 Organisation
Delivery of
Services

104 (59.4%)

1. Underpinning
Research

619 (14.5%)

2. Aetiology
1607 (37.7%)

3. Prevention of
Disease and

Conditions, and
Promotion of
Well‐Being
209 (4.9%)

4. Detection,
Screening and
Diagnosis
699 (16.4%)

5. Development
of Treatments
and Therapeutic
Interventions
328 (7.7%)

6. Evaluation of
Treatments and
Therapeutic
Interventions
279 (6.5%)

7. Management
Of Diseases

and Conditions
349 (8.2%)

8. Health and
Social Care
Services
Research
176 (4.1%)

957 (17.6%)

Coded as per UK Health Research Classification System (HRCS)

584 (83.7%)
4.3 Impact
6 (0.9%)

4.4 Population
Screening
12 (1.7%)

4.5 Resources
3 (0.4%)
4.6 Cost
9 (1.3%)

1.2 Psycological,
Socioeconomic

1 (0.1%)
1.3 Chemical,

Physical
9 (1.5%)

1.4 Methodology
52 (8.5%)

1.5 Ressources
7 (1.1%)

259 (16.2%)
2.3 Psychological,
social, economic

92 (5.7%)
2.4 Distribution
708 (44.2%)

2.5 Methodology
60 (3.7%)

2.6 Resources
2 (0.1%)

1 (0.5%)
3.2 Environmental

14 (6.7%)
3.3 Nutrition,

Chemoprevention
0 (0%)

3.4 Vaccines
194 (92.8%)
3.5 Resources

0 (0%)

5.3 Medical device
0 (0%)

5.4 Surgery
4 (1.2%)

5.5 Radiotherapy
1 (0.3%)

5.6 Psychological
Behavioural

0 (0%)
5.7 Physical

0 (0%)
5.8 Complementary

2 (0.6%)
5.9 Resources

2 (0.6%)

6.3 Medical device
8 (2.9%)

6.4 Surgery
66 (23.8%)

5.5 Radiotherapy
3 (1.1%)

6.6 Psychological
Behavioural
1 (0.4%)

6.7 Physical
0 (0%)

6.8 Complementary
5 (1.8%)

6.9 Resources
4 (1.4%)

care needs
155 (44.4%)
7.2 End of life

Care
1 (0.3%)

7.3 Management
191 (54.7%)
7.4 Resources

2 (0.6%)

8.2 Health, welfare
Economics
19 (10.9%)

8.3 Policy, ethics
Research

Governance
43 (24.6%)

8.4 Methodology
9 (5.1%)

8.5 Resources
0 (0%)
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Distribution of major types of TB research activities 
[N=6459]
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Distribution of study types within diagnostic 
research [N=699]
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Distribution of phases within evaluation studies of 
diagnostics [N=584]

13

Countries accounting for the majority of 
diagnostic studies

Country N %
India 86 12.3

Country N %
Germany 19 2.786 3

China 50 7.1
USA 47 6.7
Japan 44 6.3
Brazil 36 5.1
Russia 36 5.1
South Africa 30 4.3

G y 9
Italy 19 2.7
Peru 17 2.4
UK 15 2.1
Taiwan 14 2.0
Netherlands 13 1.8
Spain 12 1.7

Turkey 29 4.1
Republic of Korea 23 3.3

Iran 10 1.4
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Distribution of outcomes reported in abstracts of diagnostic 
studies [N=699]

Distribution of the purpose of the test within 
diagnostics studies [N=699]
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Distribution of the technology platform of the test within 
diagnostics studies [N=699]

Results: quality and reporting ofResults: quality and reporting of 
diagnostic accuracy studies
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19PLoS One 2009

Quality item 45 studies 
n (%)

Adequate spectrum composition 26 (58)

Clear description of selection criteria 21 (47)

Adequate reference standard 44 (98)

Quality of TB accuracy studies using QUADAS [N=45]

Adequate reference standard 44 (98)

Absence of disease progression bias 42 (93)

Absence of partial verification bias 44 (98)

Absence of differential verification bias 42 (93)

Absence of incorporation bias 45 (100)

Absence of index test review bias 6 (13)

Fontela et al. PLoS One 2009 20

Absence of reference test review bias 7 (16)

Absence of clinical review bias 14 (31)

Report of uninterpretable results 9 (20)

Description of withdrawals 3 (7)
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17 meta-analysis with 
over 500 diagnostic 
studies

•52% (range 16 – 100%) of the trials used 
i d ll i d ia prospective data collection design. 

•30% (range 0 – 95%) of the trials used a 
consecutive or random sampling method 
to recruit subjects. 
•75% (range 43 – 100%) of the trials used 
a cross-sectional design, and the case-
control approach was used in about 25% 
of the studies. 
•Any form of blinding was used in only 
35% (range 0 – 78%) of the trials. 
•In most studies (87%; range 10 – 100%), 

Pai M, O’Brien R. Exp Rev Mol Diagn 2006.

; g ,
the index test results were verified by a 
reference standard test.

21

 About 15% of all TB papers were mainly focused on TB 
diagnosis.

 Of these, about 85% were evaluation studies of tests ,
and markers.

 Of these evaluation studies, about 85% are early phase 
studies of test accuracy; there are very little data on 
impact on patient outcomes.

 Most test accuracy studies are of moderate to low 
quality and are poorly reported. 

 Essential methodological and design elements are often g g
either not reported or poorly reported.

 These results have important implications for policy 
making
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 According to WHO, in order 
to consider a global policy 
change, WHO must have 

l d d l dsolid evidence, including 
clinical trials or field 
evaluations in high TB 
prevalence settings. 

 Policy process includes a 
comprehensive review of the 
evidence, as well as expert 
opinion and judgment

 All WHO guidelines will be 
approved by a Guideline pp y
Review Committee

 All guidelines and policies 
will explicitly incorporate 
evidence using the GRADE 
approach

23http://www.who.int/tb/dots/laboratory/policy/en/index4.html

24
Holger J Schunemann
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26BMJ 2008
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Schunemann H et al. BMJ 2008

 Clinical impact of a test result on individual patient 
outcome
◦ This is what GRADE needs◦ This is what GRADE needs
◦ Ideally, needed before policy (but currently not happening)
◦ Collected at the individual level (as in a clinical trial)
◦ E.g. If Xpert is used instead of smear microscopy, will help initiate 

TB treatment quicker and ensure cure?

 Epidemiological impact of introducing a test on disease 
control

Public health or “societal” impact◦ Public health or societal  impact
◦ Collected after policy and scale-up
◦ Collected at the ecological/population level
◦ E.g. If Xpert is scaled-up in a country, will it help reduce TB 

transmission and cut TB incidence rates?
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 Example: Rapid diagnostics tests 
(RIDTs) for influenza(RIDTs) for influenza

◦ 100+ accuracy studies

◦ 20+ impact studies (including several 
diagnostic RCTs)

29

Test accuracy studies

Meta-analysis

30

Chartrand C et al.
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Impact studies

31

Pediatrics 2003;112;363-367

“Impact” outcomes include:

•Change in clinical decisions
•Reduction in antibiotic use
•Increased antiviral use
•Decreased length of time to discharge
•Reduction in lab investigations, etc

Test,
# Studies 
(participants)

Design Limitations Directness Inconsistency Imprecise or 
sparse data

Publication 
Bias

Evidence 
Quality

MODS,
9 (1 )

CS & CC Low No evidence Low Low Possible Moderate
9 (1474)

NRA,
19 (2304)

CS & CC Low No evidence Low Low Possible Moderate

CRI,
31 (2498)

CS & CC Low No evidence Low Low Possible Moderate

TLA,
3 (439)

CS & CC Low No evidence Low High
-1

Possible Low

-1

-1

-1

-1

 Regardless of study quality, precision, consistency ... 
accuracy studies will never lead to High Quality Evidence

Phage,
12 (2935)

CS & CC Moderate/Hig
h

-1

No evidence Moderate/High
-1

Low Probable Very low

LPA,
12 (4937)

CS & CC Low No evidence Low Low Possible Moderate
-1

-1
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 Test accuracy studies need to be done better and 
reported better

 Need to go beyond test accuracy and generate 
evidence on:evidence on:
◦ Impact of test on patient important outcomes
◦ Impact of test on diagnostic thinking and decision 

making
◦ Incremental or added value beyond what is already in 

place
◦ Time to diagnosis and treatment
◦ Cost-effectiveness
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Clinical impact is therefore a key part of Clinical impact is therefore a key part of 
demonstration studies and evidencedemonstration studies and evidence for scalefor scale--upup

 Andy Ramsay
 Karen Steingart
 Rick O’Brien
 Karin Weyer
 Holger Schunemann
 Michael Kimerling
 Frank Cobelens
 Susan van den Hof Susan van den Hof
 Bertie Squire
 Christian Lienhardt
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