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Rationale

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

» While concerns have been expressed about poor

quality of TB diagnostic studies, this has not been
formally assessed
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Goals of this project by STP RM & NDWG

» 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
studies

- Methodological quality of TB diagnostic accuracy
studies

> Quality of reporting

Methods

» Map the landscape of current TB diagnostic
research

- Bibliometric analysis of citations

o 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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Methods

» Map the landscape of current TB diagnostic
research

o 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
studies on: study design and type of outcome reported,
purpose of the test, technology platform, study
participants, study population, reporting of HIV status, use
8f commercial vs. in—house test, country where study was

one, etc.

Overview of the Research Activity Codes

UK Clinical Research Collaboration )
Health Research g
Classification System '
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Methods

» 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 reviews

QUADAS tool for quality STARD reporting standards
assessiment

| Acapemia anp Cusie

BMC Medical Research () Towards Complete and Accurate Reporting of Studies of Diagnostic
Methodology Bt e The STARD Initiative
Fesearch articke
The development of QUADAS: a tool for the quality
of studies of diagnostic accuracy included in systematic
reviews

Penny Whiting"!, Anne WS Rutjes?, lohannes B Reitsma?
Patrick MM Bossuyt? and los Kleijnen!
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Results: bibliometric/citation analysis

Total unique citations on TB
[from PubMed & Embase for 2007-2008]
6459

Citations excluded:
No abstract available

Abstracts available 1021 (15.8%)
5438 (84.2%)
Abstracts excluded:
Not original study

Original Study 215 (4.0%)
4266 (78.4%) Case reports or case series
957 (17.6%)

Coded as per UK Health Research Classification System (HRCS)

3. Prevention of
. S, a. ion, 5. Development 6. Evaluation of 7. Management 8. He.allh and
1. Underpinning Detect of Treatments Treatments and Social Care
2. Aetiology Conditions, and Screening and Of Diseases
Research 4 and Therapeutic Therapeutic o Services
1607 (37.7%) Promotion of Diagnosis A = and Conditions
619 (14.5%) 699 (16.4%) Interventions Interventions 349 (8.2%) Research
Well-Being 8 328(7.7%) 279 (6.5%) - 176 (4.1%)
209 (4.9%)
5.1Pharmaceutical | | 6.1 Pharmaceutical 8.1 Organisation
1.1 Biological 2.1Biological 4.1 Preclinical 5 23L1:SI|(9|5.4/%) . zlgzll(sl&zl%) Delivery of
: 482 (30.1%) 3.1 Behaviour 84 (12.0%) -2 Cellular/gene .2 Cellular/gene » Services
1 ; :: (:;':ﬁal 2.2 Environmental 1(0.5%) 4.2 Evaluation 3(0.9%) 1(0.4%) 7;::‘::':: : ! 104 (59.4%)
LIBEAUEEL, 259 (16.2%) o 584 (83.7%) 5.3 Medical device 6.3 Medical device 8.2 Health, welfare
Socioeconomic 3.2Environmental 0(0% 8(2.9% 155 (44.4%)
Ao 2.3 Psychological, 14 (6.7%) 4.3 Impact (0%) (2.9%) B i 4 Economics
B social, economic it 6(0.9%) 5.4 Surgery 6.4 Surgery. - 19 (10.9%)
1.3 Chemical 3.3 Nutrition, Care
i 92 (5.7%) Chemoprevention 4.4 Population 4(1.2%) 66 (23.8%) Aty 83 Policy, ethics
5 (I ) 2.4 Distribution 0(0%) Screening 5.5 Radiotherapy EadotieroVl( (s N Research
: 708 (44.2%) i 12 (1.7%) 1(0.3%) 3(L1%) : s Governance
1.4 Methodology 3.4Vaccines 56 i 66 i 191(54.7%)
e 2.5 Methodology 194 (92.8%) 45 - - " 74 43 (24.6%)
7(11%) 2(0.1%) 9(1.3%) 5.7 Physical 6.7 Physical 8.5 Resources
0(0%) 0(0%) 0(0%)
5.8C v| |e8c
2(0.6%) 5(1.8%)
5.9 Resources 6.9 Resources
2(0.6%) 4(1.4%) 1o
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Distribution of major types of TB research activities
[N=6459]

HRCS study types

|

Underpinning research
Aetiology

Prevenlion ol diveass and condilions, and promolion of well-bsing
Detection, screeming and diagnosis

Development of treatments and therapeutic interventions
Evaluation of treatments and therapeutic intervention
Management of discases and conditions

Health and social care scrvices rescarch

QNG RN

Distribution of study types within diagnostic
research [N=699]

Detection, screening an diagnosis

1.9% 01.4%

1.7%
1.3%

- 4.1 Discovery and preclinical testing of markers and technologies
- 4.2 Evaluation of markers and technologies

- 4.3 Influences and impact

- 4.4 Population screening

- 4.5 Resources and infrastructure (detection)

- 4.6 Cost and cost-cffoctiveness of markers and tochnologies




Distribution of phases within evaluation studies of
diagnostics [N=584]
Study design of studies evaluating markers and technologies

0.5%

I Fhase 0: Fre-clinical stage, o of new diagnostic tools

I rhasc Diseriminatrory ability, normal range of values for the tost

I Fhase Il: Accuracy in a case-control setting

P Fhase llla: Accuracy in a population where the test is clinically indicated

P Phase llib: Incremental or added value

I Fhase IVa: Clinical consaquences of introducing the test, clinical trial or impact study
P Phase IVb: Optimizing an existing test

Countries accounting for the majority of
diagnostic studies

n-rz- n-rz-

India 12.3 Germany

China 50 7.1 Italy 19 2.7
USA 47 6.7 Peru 17 2.4
Japan 44 6.3 UK 15 2.1
Brazil 36 5.1 Taiwan 14 2.0
Russia 36 5.1 Netherlands 13 1.8
South Africa 30 4.3 Spain 12 1.7
Turkey 29 4.1 Iran 10 1.4

Republic of Korea 23 3.3
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Distribution of outcomes reported in abstracts of diagnostic

studies [N=699]

Outcomes reported in diagnostic studies
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Distribution of the purpose of the test within
diagnostics studies [N=699]

Purpose of the test evaluated
%

- Active TE (all sites and forms ) - Pulmonary TB
B ::iroouknornary TR P Lavent TR infection
B orug resistance - Idemtification of specieg
B Fregniostic or trestment cutenme Artive and latent TR
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Distribution of the technology platform of the test within
diagnostics studies [N=699]

Technology platform of the test evaluated
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Results: quality and reporting of
diagnostic accuracy studies
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OPEN @ ACCESS Freely available online ' PLoS one

Quality and Reporting of Diagnostic Accuracy Studies in
TB, HIV and Malaria: Evaluation Using QUADAS and
STARD Standards

Patricia Scolari Fontela’, Nitika Pant Pai?, lan Schiller®, Nandini Dendukuri®, Andrew R 3,

1 Bxepariment of Epidemiclogy, Biosatistics and Ocoupational Health, MeGill Universiy, Monreal, Canada, 2 Deparment of Medidne, Division of Clinical Epidemiclogy,
McGill Univershy, Montreal, Canada, 3 Special Programme for Resesrch and Training in Tropical Disssses. Workd Health Orgarization. Geneva, Switerland, & Retpintory
Fpidemiclogy and Clinkcal Resesch Linit, Monresl Chedt krazinate, Montesl, Canads

Abstract

Poor ical quality and reporting are known concems with diagnostic acwrac)'studles In 2003, the
QUANStool and the SIAHD \mere for ing the quality and g the g of di

studies, respectively. However, it is unclear whether these tools l\m b«n applied to dnag'\esllc studies of infectious
diseases. We performed a systematic review on the ing quality of studies in TB,
malaria and HIV.

Methods: We identified diagnostic accuracy studies of commercial tests for TB, malaria and HIV through a systematic search
of the literatune usng PuI:Med and EM&\SE czoon-moa: Original ﬂudes tha: repored sensitivity and specificity data were
included, Two reviewers inds d data on study ch and di ic accuracy, and used QUADAS
and STARD to evaluate the quality of methods and reporting, respectively.

Findings: Ninety (38%) of 238 articles met inclusion criteria. All studies had design de-l'clenoes Stud;rqualnlymdncatm lllal

were met in less than 25% of the studies included ad description of withdrawals (6%) and

(10r%), absence of index test review bias (19%) and reference test review bias (24%), and repon of ummrpr«ahla results

(22%). In rerms of quduyoi reporting, 9 STARD indicators were reported m less than 25% of the studies: m«hods !or

caleulation and estimates of reproducibility (0%), adverse effects of the di ic tests (19), et of di

accuracy betwaen (10%), ion of severity of di (119%), number of eligible patients

moa.u not participate in me study (14%), blinding of the test readers (16%), and description of the team executing the test
of results (both 17%). The use of STARD was not explicitly mentioned in any study.

only 22% of 46 joumnals that published the studies included in this review required authors to use STARD.

Conclusion: Recently published di ic accuracy studies on commardial tests for TE, malaria and HIV have moderate to
low quality and are poorly rn-poﬂed The mone frequent use of tools such as QUADAS and STARD may be necessary to
improve the methodological and reporting quality of future diagnestic accuracy studies in infectious diseases.

PLoS One 2009 19

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

Adequate spectrum composition 26 (58)
Clear description of selection criteria PANCY)
Adequate reference standard 44 (98)
Absence of disease progression bias LYACE))
Absence of partial verification bias 44 (98)
Absence of differential verification bias LYACE))
Absence of inc ation bias 45 (100)
Absence of index test review bias 6 (13)

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)

Fontela et al. PLoS One 2009 20
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17 meta-analysis with p St
. . [ Tabie 2. qQUEIILY OF Studies on tUBErtUlosis diagnestics I recently publisned meta-analyses.
over 500 diagnostic e gt B A e G T |G
each study collsction  sampling of design (%) of test
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- o
*30% (range 0 - 95%) of the trials used a ) s
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to recruit subjects. B e ® " n b "
. {2008
'75% (range 43 - ]OO%) Of the tl’lalS USEd iul:r;i 1 Phaga smpificscian 143 3 R E i) 100
a cross-sectional design, and the case- i —
control approach was used in about 25% Has ¥ = £ o
of the studies. Mg 15 " 1o
*Any form of blinding was used in only - . . - . .
35% (range 0 - 78%) of the trials. s
In most studies (87%; range 10 - 100%), P— m % " & ™
) e P
the index test results were verified by a aocs)
reference standard test. sungr: 51 w0 W ow e
e
e
- —

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

Conclusions

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
either not reported or poorly reported.

These results have important implications for policy
making

27/12/2010
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WHO policy process

» According to WHO, in order
to consider a global policy
change, WHO must have
solid 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
Review Committee

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

Box 1. WHO Policy Process for Tuberculasis

1. Idantitying the Nead for s Policy Changs
e e g ok WHO's nast
ay . ]
corider agl WHO musst haver ]
ials-of settings.
2. Roviewlng the Evidence
Teical o proge o “grey” research
o reviowa, “pre i reports, | fiech d
¢ b "
are being Mew Drugs, g
Geous of the Stop T Parmership.
3. P wpan,
chadl v ' P
W ‘and Tachaieal A Group for Tub CTAC TR
4. Assossing Draft Folicies and Guidulinas
STAG-TH provides ob ongoing tech o dvice 1o WHO an 10
. STAG-TEs obijectiy i i)
the Stop T8 Dy i i h i iclarill
WHOTL T8
ard WHO's TR by
STA ¥ s o s v annuial
mecting. STA ¥ poficy thout reviskons,
o
repect the recommendstion.
5. Formulating and Disseminating Policy
channsly
g the Wk Health A WHO e sate.
listsarys, P 400 ah
Source; Workl Health Organization 7]

http://www.who.int/tb/dols/Iaboratory/policy/en/index4.htmb3

e
&

Outcome  Critical
Outcome  Critical
Outcome  Important

Outcome

By considering:
3 Quality of evidence
@ O Balance benefits/harms
3 Values and preferences
Revise if necessary by considering:
O Resource use (cost)

! imate
for each outcome

all qua

across outcomes
lowest quali
of critical outcomes

"“We recommend usi

“We suggest using...

"We recommend against using...”
"We suggest against using...”

Holger J Schunemann

27/12/2010
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The GRADE approach

Clear separation of 2 issues:

1) 4 categories of quality of evidence: ®DDD (uigh),
@@@O(Moderate), @@OO(LOW), @OOO(Very\ow)?
methodological quality of evidence
likelihood of bias
by outcome and across outcomes
2) Recommendation: 2 grades — weak/conditional
or strong (for or against)?
Quality of evidence only one factor

Balance of benefits and downsides, values and
preferences, resource use

*www.GradeWorking-Group.org

[ANALYSIS

Downloaded from bmj com on 18 May 2008

RATING QUALITY OF EVIDENCE AND STRENGTH OF RECOMMENDATIONS

GRADE: grading quality of evidence and
strength of recommendations for diagnostic
tests and strategies

The GRADE system can be used to gr'af_!e the C|LJ-?IliW of evidence and srrength of recommendations

for diagnostic tests or strategies. This article explains how patient-important outcomes are taken
into account in this process

SUMMARY POINTS

As for other interventions, the GRADE approach to grading the quality of evidence and
strength of recommendations for diagnostic tests or strategies provides a comprehensive
and transparentapproach for developing recommendations

Cross sectional or cohort studies can provide high quality evidence of test accuracy

However, test accuracy is a surrogate for patient-im portant outcomes, so such studies often
provide low guality evidence for recommendations about diagnostic tests, even whenthe

studies do not have serious limitations )

Inferring from data on accuracy that a diagnostic test or strategy improves patient-im portant
outcomes will require the availability of effective treatment, reduction of test related adverse
effects oranxiety, orimprovement of patients’ wellbeing from prognostic information

Judgments are thus needed to assess the directness oftest results in relation to
consequences of diagnostic recommendations that are important to patients

26

BM) 2008
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GRADE: for high quality evidence, impact on patient-
important outcomes needs to be demonstrated

Randomised trial

Target population

positives  negatives

Management | Management
Quicomes impartant Cutcames important
1o patients o patients
Example

Randomised control trials (RCTs) explored a diagnostic

strategy guided by the use of B type natriuretic peptide
[BNF)—designed to add diagnosis of heart fallure
eompared with no use of BNP in patients presenting to
the emergency department with acute dyspnoea® * As
it turned out, the group randomised 1o receive BNP
spent a shorter time inthe hospital at lower cost, with
no Inereastd nsortality or mobidity

itw test or strategy; Ol best or strategy
- Triage
- FReplacement
H Addon
£ :
Y
§ Tast Tast Tast Test
= positive  megative positive  negative
® Tueand  True and Trueand  Trseand
3 false false false false

positives  negatives

Accuracy study

Tatget population

Twa generic ways in which a test or
diagnostic stralegy can be evaluated.
On the left, patients are randomised
to anew test or S[I’][L‘g,‘ orto an

old test or strategy, Those with a

N;":;:nrw stratigy: Refemnce test p result (cas ted)
Replacement §  arerandomised (or were previously
_Addon £ randomised) to receive the best
£ available management (second step
2 ofrandomisation for management
Mew test positive New test negative E

True and false positives  True and false negatives

luggments about ludgments about
outcames outcames with
with new fest reference test
Example

Consistent evidence from well designed studies shows
fewer false negative results with non-contrast helical
computed tomagraphy (CT) than with intravenous
pyelography (IVF) in the diagnosis af suspected scute
wrolithiasis.® However, the stones in the ureter that CT
detects but IVP “misses” are smaller, and hence are
likely 16 pass more easily. As RETs evaluating the
outcomas in patients treated for smaller stonos are not
available, the extent to which reduction in cases that
are missed (falce negatives) and follow-up of incidental
findings unrelated to renal calculi with CT have
impartant health Benefits remaing uncertain’!

not shown). Investigators evaluate
and compare patient-impartant
autcomes in all patients in bath
groups.* On the right, patients
receive both a new testand a
reference test {old or comparator
Lest or strategy). Investigators can
then calculate the accuracy of the
test compared with the reference
test (first step). To make judgments
about impartance to patients of
this information, patients with a
positive test (or strategy) in either
group are (or have been in previous
studies) submitted to treatment or
notreatment; investigators then
evaluate and compare patient-
important outcomes in all patients in
both groups (second step)

Schunemann H et al. BMJ 2008

Separating clinical from epidemiological

impact

» Clinical impact of a test result on individual patient

outcome

> This is what GRADE needs
o Ideally, needed before policy (but currently not happening)
> Collected at the individual level (as in a clinical trial)

o 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
> Collected after policy and scale-up
> Collected at the ecological/population level

o E.g. If Xpert is scaled-up in a country, will it help reduce TB
transmission and cut TB incidence rates?

28

27/12/2010
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well ahead of TB...

(RIDTs) for influenza

> 100+ accuracy studies

GRADE expectations are met in other fields that are

» Example: Rapid diagnostics tests

o 20+ impact studies (including several
diagnostic RCTs)

29
P e — # plos one
Diagnostic Accuracy of a Rapid Influenza Test for
Pandemic Influenza A HIN1
Aubres Gorden ', Elia Videa®, Saira Saboric”, Roger Lopes”, Guillermina Kuan®, Angel Balmaseda®,
Abstract Meta-analysis
A HEN1 pardomic (M1 pclmd
-\l scruately dettify iuenta caoe
mmdmw mnde-mma-cwmmwhm e
mmwmmmwwunmnm M“I\M\U 5135, TR and Nﬁﬂmﬂ.ﬂ.
nnnmm n’wlwwmbvdndm & veruiivity of &1.7% (9% € 121, amn. J
et from childsen prevemting on the duy of (ymgiom onset and & seivity of 721% (9% ) 9.9, K2.1) for smples
mese oyt pont sy o
Condlasions Sigmificance: We found that the pid teis performed wity modecte senitiviy and bigh speciiony. Test
perfoemance vaned by day of onset with leer smuthiry on the day of wmpiom onset.
Cnse o W . o 0 1 e ey o 4 s s T P e 1 0 0 H 8 5 1 5 0
Specificity
Study estimate [ ] Summary point
95% confidence
HSROC curve region
77777777 95% prediction
region
Chartrand C et al.
30
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Impact studies

Impact of the Rapid Diagnosis of Influenza on Physician Decision-
Making and Fatient \Ialugtmcm In the l‘tdlalm Emcrgm(\- Dcp.mmfnl

Results of a Rand d, P
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Impact of Rapid Diagnosis
on Management ol Adults

Hospitalized With Influenza

Ann . Faluey, M, Youhihilbs Murata, MD. Phi); Edward £ Wal
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“Impact” outcomes include:

«Change in clinical deci

sions

*Reduction in antibiotic use

eIncreased antiviral use

*Decreased length of time to discharge
*Reduction in lab investigations, etc

31

In TB, since we have mostly accuracy data:

example from WHO EGR on tests for drug-resistant TB

Test,
# Studies

(participants)

MODS, cs&cCc

9(1474)

NRA, cs&cCC
19 (2304)

CRI, cs&cCC
31 (2498)

TLA, cs&cCC
3 (439)

Phage, cs&cCC

12 (2935)

LPA, cs&cCC
12 (4937)

Limitations

Low No evidence
-1

Low No evidence
-1

Low No evidence
-1

Low No evidence
-1

Moderate/Hig No evidence

h

-1 —]

Low No evidence

-1

Inconsistency
sparse data

Low Low
Low Low
Low High

Moderate/High  Low

Low Low

Imprecise or

Bias

Possible

Possible

Possible

Possible

Probable

Possible

Publication

Evidence
Quality

Moderate

Moderate

Moderate

Low

Very low

Moderate

» Regardless of study quality, precision, consistency ...

ccuracy studies will never lead to High Quality Evidence

32
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There are 45+ systematic reviews on TB tests, but
almost all focus on sensitivity and specificity
{accuracy)

Evidence-Based Tuberculosis Diagnosis @
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rancis 1. Curry National Tul s C
McGlll TR Research Group

33

Conclusions

» Test accuracy studies need to be done better and
reported better
» Need to go beyond test accuracy and generate
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

34
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Clinical impact is therefore a key part of
demonstration studies and evidence for scale-up

N —— K"

Y B
Evidence for ey
scale-up, scale-up, TRldeniclogies
delivery and :dndpuhnchuﬂ‘h /
access s

- —
Upstream Downstream

Figure 4: Schematic showing the pathway to tuberculosis diagnostics, from concept to delivery
Source: Stop TB Partnership’s New Diagnostics Working Group. Pathways to better diagnostics for tuberculosis: a blueprint for the development of TB diagnostics
(2009)," and reproduced with permission from author and publisher.
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