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Classical EBM approach to diagnosis: compute sens/spec, LRs,
and work out the post-test probabilities...
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Bayes' theory

eBayes' Theorem is a simple mathematical formula used for
calculating conditional probabilities

-every test is done with a certain probability of disease -
degree of suspicion [pre-test or prior probability]

«the probability of disease after the test result is the post-test
or posterior probability

What you thought before + New information = What you think now

pre-test post-test
probability I probability

Test

Post-test odds = Pre-test odds x Likelihood ratio

Bayesian approach to diagnosis

post-test
probability
HIGH

£ WL\

*An accurate test will help reduce
uncertainty /
»The pre-test probability is revised pre-test
probability

using test result to get the post-test
probability

«Tests that produce the biggest
changes from pretest to post-test
probabilities are most useful in
clinical practice [very large or very
small likelihood ratios]

*LR also called “Bayes Factor”
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The diagnostic process is Bayesian,

probabilistic, multivariable and sequential

1. A diagnosis starts with a patient presenting a complaint (symptom
and/or sign) suggestive of a certain disease to be diagnosed.

2. The subsequent work-up.is a multivariable process. It involves mul-
tiple diagnostic determinants (tests) that are applied in a logical
order: from age, gender, medical history, and signs and symptoms, to
more complicated, invasive, and costly tests.

3. Setting or ruling out a diagnosis is a probabilistic action in which the
probahility of the presence or absence of the disease is central. This
probability is continuously updated based on subsequent diagnostic
test results.

4. The true diagnostic value of a test is determined by the extent to
which it provides diagnostic information beyond earlier tests, that is,
materially changes the probability estimation of disease presence
based on previous test results.

5. The goal of the diagnostic process is to eventually rule in or out the
disease with enough confidence to take clinical decisions. This re-
quires precise estimates of the probability of the presence of the tar-
get disease(s).

Moons KGM. In: Grobbee & Hoes. Clinical Epidemiology. 2009

Some differences

&

@ Test research vs. diagnostic research

@ Diagnosis vs. screening

@ Diagnosis vs. prediction




Redundancy of Single Diagnostic Test Evaluation

Karel G.M. Moons,"? Gerri-Anne van Es,* Bowine C. Michel,” Harry R. Biiller,®
]. Dile F. Habbema,® and Diederick E. Grobbee'

Moons et al. Epidemiology 1999
Diagnestic research
Diagnostic studies as multivariable,
prediction research
K G M Moons, D E Grobbee

Patient outcomes in diagnostic research Moons et al. JECH 2002

e —————————————— Opinion
Test Research versus Diagnostic Research

Moons et al. Clin Chem 2004

. Diagnosis Vs Screening

®A diagnostic test is done on sick people
spatient presents with symptoms
«pre-test probability of disease is high (i.e. disease
prevalence is high)
® A screening test is usually done on asymptomatic,
apparently healthy people
«healthy people are encouraged to get screened
«pre-test probability of disease is low (i.e. disease

prevalence is low) /é

&

V.
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Diagnosis vs. prediction

@ Diagnosis:
= Disease has already occurred and we are trying to detect its
presence
@ Prognosis:
= Disease has not occurred and we want to know who is most
likely to develop the disease
@ Both are amenable to multivariable approaches and
prediction models

@ They are often mixed up

= Sometimes a diagnostic test itself can be used to predict
future outcomes (e.g. PSA, Apgar)

+ E.g. With IGRAs we were hoping that they will be accurate for detecting LTBI as
well as predicting who will develop TB disease
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Against Diagnosis

PERspECTIVE

Annais of Internal Medicine

Table. Comparison of Typical Features of Diagr and Risk P

Varlable
Approach
Carnple

Leslon
Exarnple

Treatment effectiveness
Example

Course of treatment
Example

Patlent preference
Example

Symptoms

Example

Dlagnosls

Patlents are given a diagnosis: Either they

have the disease or they do not
Syphilitic hepatitis

Unambiguous
Tomn aorta

Often highly effective
Antibiotics for syphills

Dictated by diagnosis
surgical treatment of a tom aorta

Generally of miner Importance
Antibiotics for syphills

Patlent has distressing symptoms

Syphilitic hepatitis

Risk Prediction
Patients are given a prohability of a future event

Cardiovasoular event within 10 years

Monexistent of equivocal
Drepression

Helpful, but patients may have event with treatment
of avold the event even If untreated
statins for high cholesteral level

Open to discussion
Treatment of sardy-stage prostate cancer

Often of major Importance
Treatment of eardy-stage prostate cancer

Patient Is often asymptomatic:
Disorder Is a risk factor for a fulure event

Hyperlipidemia

202 |5 August 2008 | Annals of Iner

-dicine | Volume 147 = Number 3

www.annals.org

Types of diagnostic study designs
(Phased approach)
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Phases in intervention/drug trials

identify side effects.

Phase I: Researchers test a new drug or treatment in a small group of people
for the first time to evaluate its safety, determine a safe dosage range, and

Phase 11: The drug or treatment is given to a larger group of people to see if
it is effective and to further evaluate its safety.

Phase 111: The drug or treatment is given to large groups of people to

confirm its effectiveness, monitor side effects, compare it to commonly used
treatments, and collect information that will allow the drug or treatment to be

used safely.

Phase 1V: Studies are done after the drug or treatment has been marketed to

gather information on the drug's effect in various populations and any side
effects associated with long-term use.

Fvidence base of clinical diagnosis

The architecture of diagnostic research

D L Sackett, R B Haynes

Considerable effort has been expended at the interface
between clinical medicine and scientific methods to
achieve the maximum validity and usefulness of
diagnostic tests. This article focuses on the specific
kinds of questions that arise in diagnostic research and
the study architectures (the convers of these
clinical questions into appropriate r i
used to answer them. As an example we shall take shall
take assessment of the value of the plasma concentra-
tion of B-type natriuretic peptide (BNP) in the diagno-
sis of left ventricular dysfunction.’ Randomised
controlled trials are dealt with elsewhere.

As in other forms of clinical research, there are sev-
eral different ways studying the potential or real
diagnostic value of a physical sign or laboratory test, and
each is appropriate to one kind of question and
inappropriate for others. Among the possible questions
about the relation between a putative diagnostic test and
atarget disorder (for example, the concentration of BNP
and left ventricular dysfunction), four are most relevant.

Types of question

Phase I questions
Do test results in patients with the target disorder differ
from those in normal people? Table 1 shows the archi-
tecture of this question.

For example, investigators at a British university
hospital measured concentrations of BNP precursor in
non-systematic (“convenience”) samples from normal

remtrale and fram natiante wha had variane comhbina

Summary points

Diagnostic studies should match methods to

diagnostic questions

¢ Do test results in affected patients differ from
those in normal individuals?

* Are patients with certain test results more likely
to have the target disorder?

+ Do test results distinguish patients with and
without the target disorder among those in
whom it is clinically sensible to suspect the
disorder?

* Do patients undergoing the diagnostic test fare
better than similar untested patients?

The keys to validity in diagnostic test studies are

+ independent, blind comparison of test results
with a reference standard among a consecutive
series of patients suspected (but not known) to
have the target disorder

+ inclusion of missing and indeterminate results

# replication of studies in other settings

Both specificity and sensitivity may change as the
same diagnostic test is applied in primary,
secondary, and tertiary care

This is the
second in a
series of five
articles

Trout Research and
Education Centre at
Irish Lake, RR1,
Markdale, ON,
Canada NOC 1HO
D L Sackett
professor

Department of
Clinical
Epidemiology and
Biostatistics,
McMaster
University,
Hamilton, ON,
Canada L8N 3Z5
R B Haynes
director

Correspondence to:
D L Sackett
sackett@bmis.com

BMJ 2002;324:539-41

BMJ 2002;324:539-41
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Phase | to IV diagnostic studies

@ Phase | questions

= Do test results in patients with the target disorder differ from those
in normal people?

Tahle 1 Answering a phase | question: do patients with left
ventricular dysfunction have higher concentrations of B-type
natriuretic peptide (BNP) precursor than normal individuals?

Patients known to
have disorder Normal controls

Median (range) concentration  493.5 (248.9-909.0) 129.4 (53.6-159.7)
of BNP precursor (pg/ml)

BMJ 2002;324:539-41

Phase | to IV diagnostic studies

@ Phase Il questions

= Are patients with certain test results more likely to have the
target disorder than patients with other test results?

Table 2 Answering a phase Il question: are patients with higher
concentrations of B-type natriuretic peptide (BNP) more likely to
have left ventricular dysfunction than patients with lower

concentrations?
Patients known to
have target disorder MNormal controls
High BNP concentration 39 2
Normal BNP 1 25
concentration

Test characteristics (95% ClI):
Sensitivity=98% (87% to 100%)
Specificity=02% (77% to 98%)
Positive predictive value=95% (84% to 99%)
Negative predictive value=96% (81% to 100%)
Likelihood ratio for an abnormal test result=13 (3.5 to 50.0)
Likelinood ratio for a normal test result=0.03 (0.0003 to 0.19)
BMJ2002;324:539-41

15/03/2012



Phase | to IV diagnostic studies

@ Phase 111 questions

= Does the test result distinguish patients with and without the
target disorder among patients in whom it is clinically
reasonable to suspect that the disease is present?

Tahle 3 Answering a phase Il question: among patients in
whom it is clinically sensible to suspect left ventricular
dysfunction (LVD), does the concentration of B-type natriuretic
peptide (BNP) distinguish patients with and without left
ventricular dysfunction?

Patients with Patients with
LVD on normal results on
Roeardi " " iography
Concentration of BNP:
High (>17.9 pg/ml) 35 57
Normal (<18 pg/ml) 5 29

Prevalence (pretest probability) of LVD 40/126=32%

Test characteristics (95% Cl):
Sensitivity=88% (74% to 94%)
Specificity=34% (25% to 44%)
Positive predictive value=38% (29% to 48%)
Negative predictive value=85% (70% to 94%)
Likelihood ratio for an abnormal test result=1.3 (1.1 to 1.6)
Likelihood ratio for a normal test result=0.4 (0.2 to 0.9)

BMJ 2002;324:539-41

Phase | to IV diagnostic studies

@ Phase |V questions

= Do patients who undergo this diagnostic test fare better (in
their ultimate health outcomes) than similar patients who

are not tested?

BMJ 2002;324:539-41

15/03/2012



Phased evaluation of medical tests

~}——— Levels/Phases

Technical Proposals for a Phased
efficacy

Intended use Evaluation of Medical Tests
Diagnostic
accuracy Jeroen G. Lijmer, MD, PhD, Mariska Leeflang, PhD,
Usual range Patrick M. M. Bossuyt, PhD
Subgroups
Clinical
population
Diagnostic
thinking
efficacy
Therapeutic
efficacy
Patient
outcome
efficacy
Societal
efficacy

Med Desic Makinag 2009

BM]

A" BMJ 2012;344:e686 doi: 10.1136/bmj.e686 (Published 21 February 2012) Page 10of9

RESEARCH METHODS & REPORTING

Assessing the value of diagnostic tests: a framework
for designing and evaluating trials

The value of a diagnostic test is not simply measured by its accuracy, but depends on how it affects
patient health This article presents a framework for the design and interpretation of studies that
evaluate the health consequences of new diagnostic tests

Lavinia Ferrante di Ruffano research fellow', Christopher J Hyde professor of public health and
clinical epidemiology®, Kirsten J McCaffery associate professor and principal research fellow®,
Patrick M M Bossuyt professor of clinical epidemiology”, Jonathan J Deeks professor of biostatistics'

15/03/2012
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Design is often decided by: what is the real
or intended purpose of the test?

Existing Replacement

situation

Population | Population |
Y Y

Initial tests | Initial tests |
Y Y

Existing test | New test |

3

+ -

3

+ —

Triage Add-on
Population I Population |
Y Y
New test I Initial tests I

T — Y
— Existing test
Existing test | -
et New test |
+ -

+ -

Bossuyt, BMJ, 2006

TB examples

@ Triage: Urine LAM POC test in
HIV+ to decide who needs
further investigation for TB

disease

@ Add-on: IGRA added to TST
for LTBI screening of HIV-
infected persons with low CD4

counts

#® Replacement: Xpert MTB/RIF
to replace sputum smear
microscopy for investigating
HIV+ TB suspects

Most published
TB Dx studies do
not clearly
indicate the
intended
purpose!

15/03/2012
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TABLE 4. Guidelines on IGRAs: recommendations for HIV-

infected populations

Recommendation Guideline or position statement®
TST alone WHO, Brazil
TST followed by IGRA, Spain

if TST positive

(and BCG-vaccinated)
TST followed by IGRA,
if TST negative
Either TST or IGRA
Both TST and IGRA

Canada, ltaly, Saudi Arabia, Spain, Ireland

Denmark, South Korea, Austria
ECDC, Portugal, Croatia, Slovakia, the
Netherlands, USA (if either initial test

negative), South Korea, UK

IGRA alone

Switzerland, Bulgaria, France, UK

(if CD4 200-500)

No specific recommendations

Germany, Czech Republic, Norway,

Japan, Finland, Australia

AAP, American Academy of Pediatrics; BCG, bacille Calmette-Guérin; CDC, US
Centers for Disease Control and Prevention; ECDC, European Centre for Dis-
ease Prevention and Control; IGRA, interferon-gamma release assay; TST,
tuberculin skin test WHO, World Health Organization.
“Some countries/organizations are listed more than once because their recom-

mendations vary across risk groups.

Denkinger C et al. Clin Micro Infect 2011

A. Van den Bruel ef al. / Journal of Clinical Epidemiology 60 (2007) 1116—1122

[ New diagnostic test under evaluation ]

I
[ Always l
A

\_l_/

[ Replace ]

Add-on ]

|

U

|

Excluding or selecting
for pathway

Similar to existing lest ]

treatment

[ Excluding or selecting for ]

{l

|

Studies on patient
impact preferable

Use existing evidence;
Studies on patient impact
needed in case sensitivity
better than existing test

- Lo 3
Studies on patient impact

necessary

1y}

4

Empiric data preferable Modelling:
Empiric data in case
sensitivity better than

existing test

~
Empiric data preferable

Fig. 1. Stepwise evaluation.

Technical accuracy

Clinical pathway

Diagnostic accuracy

Cost effectiveness

15/03/2012
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Replacement

# No change in consequences for TP, FP,

FN, TN

@ Accuracy may be enough (preferably

paired data) — unless new test is more
sensitive

# Other info needed: costs, safety, burden,

indeterminate results...

Replacement

Population |
Initial tests |

New test |

+ =

Add on

@ Potential change in consequences, also
extra numbers

(either extra positives or extra negatives)
@ Extra testing: extra time, burden

@ Other info needed: costs, safety, burden,
indeterminate results...

@ Effect of change in consequences (patient
impact)

Add-on

Population |
Initial tests I

Existing test |
+ New test |

+ -

15/03/2012
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Triage

@ May result in a completely different
pathway and different population selected
for treatment

@ Accuracy will not be enough

Triage

Population l
New test
+

: L Existing test | -
@ Other info needed: clinical impact, costs, ;:";g_—‘l
safety, burden, indeterminate results...

+

@ Advantage of early diagnosis?

A decision tree will be very helpful to clarify the
intended purpose

Dowdy D et al.

15/03/2012
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. Annals of Internal Medicine

ACADEMIA AND CLINIC

When Is Measuring Sensitivity and Specificity Sufficient To Evaluate a
Diagnostic Test, and When Do We Need Randomized Trials?

Sarah J. Lord, MBS, MS; Les Inwig, MBECh, PhD; and R. John Simes, MBES, MS, MD

The dinical value of using a new diagnostic test depends on
whether it improves patient outcomes beyond the outcomes
achieved using an old diagnostic test. When can studies of diag-
nostic test accuracy provide sufficent information to infer clinical
value, and when do dlinicians need to wait for results from ran-
domized trials? The authors argue that accuracy studies suffice if a
new diagnostic test is safer or more specdific than, but of similar
sensitivity to, an old test. However, if a new test is more sensitive
than an old test, it leads to the detection of extra cases of disease.
Results from treatment trials that enrolled only patients detected by

the old test may not apply to these extra cases. Clinicians need to
wait for results from rand d trials ing efficacy
in cases detected by the new diagnostic test, unless they can be
satisfied that the new test detects the same spectrum and subtype
of disease as the old test or that treatment response is similar across
the spectrum of disease.

Ann Intern Med, 2006;144:850-B55. www.annalsorg
For author affllations, see end of text

Figure 2. Assessing new tests using evidence of test accuracy, given that treatment Is effective for cases detected by the old test.

“Yes; treatment No; treatment Not
triaks show ‘trials show treatmant trials only include
epanis o response cases detected by old test

| Donctuss | [ Do the extra cases detected represent the same
S 1 dis . grade, y
and the same subtype or definition of dissase?

(size,

Is treatment knawn to be
similar across the range of disease
spectrum/sublype?

l Heterageneous/unknown
i Await RCTe
Assess Use new test
tradeat!
RCT = randomized. controlled wial. * New west = diagnostic strategios that inchude the new et old 1o = standard disgnostic strategies that do not

include the new et

15/03/2012
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Key issue to appreciate:

Accuracy may or may not
result in clinical impact (on
patient outcomes)

Annals of Internal Medicine

| ArTICLE

B-Type Natriuretic Peptide Testing, Clinical Outcomes, and Health

A Randomized Trial

. Services Use in Emergency Department Patients With Dyspnea

Hans-Gerhard Schneider, MBBS, MD; Louisa Lam, MPH; Amaali Lokuge, MBBS; Henry Krum, MBBS, PhD; Matthew T. Naughton, MBBS;
Pieter De Villiers Smit, MBBS; Adam Bystrzycki, MBBS; David Eccleston, MBBS, PhD; Jacob Federman, MBBS; Genevieve Flannery, MBBS;

and Peter Cameron, MBBS, MD

Background: B-type natriuretic peptide (BNP) is used to diagnose
heart failure, but the effects of using the test on all dyspneic
patients is uncertain

Objective: To assess whether BNP testing alters clinical outcomes
and health services use of acutely dyspneic patients.

Design: Randomized, single-blind study. Patients were assigned to
a treatment group through randomized numbers in a sealed enve-
lope. Patients were blinded to the intervention, but clinicians and
those who assessed trial outcomes were not.

Setting: 2 Australian teaching hospital emergency departments.

Patients: 612 consecutive patients who presented with acute
severe dyspnea from August 2005 to March 2007.

Intervention: BNP testing (n = 306) or no testing (n = 306).

Measurements: Admission rates, length of stay, and emergency
department medications (primary outcomes); mortality and read-
mission rates (secondary outcomes).

Results: There were no between-group differences in hospital ad-
mission rates (85.6% [BNP group] vs. 86.6% [control group]; dif-

ference, —1.0 percentage point [95% Cl, —6.5 to 4.5 percentage
points]; P = 0.73), length of admission (median, 4.4 days [inter-
quartile range, 2 to 9 days] vs. 5.0 days [interquartile range, 2 to 9
days]; P = 0.94), or management of patients in the emergency
department. Test discrimination was good (area under the receiver-
operating characteristic curve, 0.87 [Cl, 0.83 to 0.91]). Adverse
events were not measured.

Limitation: Most patients were very short of breath and required
hospitalization; the findings might not apply for evaluating patients
with milder degrees of breathlessness.

Conclusion: Measurement of BNP in all emergency department
patients with severe shartness of breath had no apparent effects on
clinical outcomes or use of health services. The findings do not
support routine use of BNP testing in all severely dyspneic patients
in the emergency department.

Primary Funding Source: Janssen-Cilag.
Ann Intern Med. 2009;150:365-371. WW_annals.org

For author affiliations, see end of text
ClinicalTrials.gov registration number: NCT00163709.

15/03/2012
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Rapid tests for influenza: Clinical impact

Impact of the Rapid Diagnosis of Influenza on Physician Decision- lmpac[ of Ra]'}id Diagnnsis ”—MH‘ “Fm
Making and Fatient Management in the Pediatric Emergency Department: pRa
Results of a Randomized, Prospective, Controlled Trial on Management of Adults . —

Hospitalized With Influenza

Aleta 11, fmnes, DM, MIP; Katy W, Maneoe. MEP; L

sy | Talley, PR Aren 1L Klsaner, MD, MPHY

and Diurvicd W, Kamsbrdim, MDY
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Pediatrics 2003;112;363-367 -Change in clinical decisions

*Reduction in antibiotic use
eIncreased antiviral use
*Decreased length of time to discharge

*Reduction in lab investigations, etc 3

Most diagnostic studies are focused on
technical and accuracy issues

—

Table 1. H y of D tic Eval and the Number of Studies Available for Different Levels of Diagnostic Test In a
Technology A uf Magnetic R Spect y for Brain Tumors®
Level Description Examples of Study Purpose or Studies Patients, n
Measures Avallsble. n
1 Technical feasibility Ability 1o produce comsistent spectra 85 2434
and aptimization
2 Dlagnostic acaracy Sensitivity and specificty 8 451
3 DHagnostic thinking Percentage of Bmes clinidans' 2 2
Impact subjective assessment of
diagnostic probabilities changed
after the test
4 Therapeutic choice Percentage of Hmes therapy 2 105
impact planned before MRS changed
after the test
5 Patient outeome Percentage of patlents who a 1]
impact improved with MRS diagnosts
compared with those without
MRS {e.g., survival, quality of
ife)
& Socletal Impact Cost-effectiveness analyss (e.g., use o o
by detect tumor in asymplomatic
population)

* MBS = magnetic resonance spectroscopy.

Tatsioni Annals
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Most existing tools and instruments
are focused on test accuracy

@ Example:
» DEEP guidelines by TDR
= QUADAS tool
m STARD for better reporting
= Cochrane Handbook for Diagnostic Reviews

Mapping the landscape and quality of
TB diagnostic research

Madhukar Pai, MD, PhD m m ‘.E
Laurence Brunet, MSc - y :

Jessica Minion, MD

Karen Steingart, MD, MPH
Andrew Ramsay, MSc
Christian Lienhardt, MD, PhD

P

Contact: madhukar.pai@mcgill.ca

T McGill soDpmesn 5 TDR® 5w () bl
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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®, And A,
Madhukar Pai'**
1 Deparrment of Epidemi Bicutatistics and ional Health, MeGil Unk , Montreal, Canada, 2 Department of Medidne, Division of Clinical Epidemiclogy,

MEGIN Univrsity, Montreal, Canada, 3 Spacial Progrmma for Resesech and Training in Tropical Diseases, Workd Health Orgarization, Genevs, Switzerling, & Respirtory
Epidemialogy and Clinkcal Resansch Linit, Mortreal Cha leazinats, Montsesl, Canads

Abstract

Back df: Poor methodaological quality and ing are knawn concems with diagnastic ac(uracystudle-s In 2003, the
OQUADAS tool and the STARD were for the quality and g the repo

studies, respectively. However, it is unclear whether these mls nave been applied to dng\astlc smdles of infectious
diseases. We performed a systematic review on the ical and ing quality of studies in TB,
malaria and HIV.

Methods: We identified diagnostic accuracy studies of commaercial tests for TB, malaria and HIV through a systematic search
of the literature using PuhMed and EM&ASE C2004-2006! Ovig-nal studies that rapmlvd sensitivity and specificity data were
included, Two reviewers i d data on study ch istics and di ic accuracy, and used QUADAS
and STARD to evaluate the quality of methods and reponing, respectively.

Findings: Ninety (38%) of 238 articles met inclusion criteria. All studies had design deficiencies. f\tudyI uua!lnundlcatwthar

were met in less than 25% of the studies included ad of (6% a

(10%), absence of index test review bias (19%) and reference test review bias (24%), and repont of umwlmble results

(22%). In terms of quality of reporting, 9 STARD indicators were reported in less than 25% of the studies: methods for

and of rep: (0%), adverse effects of the ic tests (1%), esti of

accuracy between (10%), ion of severity of di I (11%], number of eligible patients

whr.-dld not participate in the study (14%), blinding aof 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.

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

[ ion: Recently i accuracy studies on commerdial tests for TB, malaria and HIV have moderate to
low quality and are poorly reported. The mare frequent use of tools such as QUADAS and STARD may be necessary to
improve the methodological and reporting quality of future diagnastic accuracy studies in infectious diseases.

37
PL0S One 2009

Main findings

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

e & @

® @ @

38
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|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 grade the quality of evidence and strength 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 guality 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-important outcomes, so such studies often

provide low quality evidence for recommendations about diagnostic tests, even whenthe
studies do not have serious limitations

J

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 relationto
consequences of diagnostic recommendations that are important to patients

39
BMJ 2008

GRADE expectations are met in other fields that are well
ahead of TB...

@ Example: Rapid diagnostics Annals of Internal Medicine
tests (RIDTS) for influenza : ' '

T T ]
Vo | Commr i | Pt e | o | AR | PR | Centscreae | sacenm

= 159 accuracy studies ~
Review
a 20+ impact studies ?::::racy of Rapid Influenza Diagnostic
(including several AMeta-analysis
diagnostic RCTs) Carolin Chartrani, WD, MSc; Marska MG Lnaflang, DVAY, FD; osssca Minion,

MDD, MScC Timathy Brewer, M, MPH: and Madhukar Pa, M0, P

40
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In TB, since we have mostly accuracy data:
example from WHO EGM on tests for drug—ri'itant TB

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

-1
NRA, CS &CC Low No evidence Low Low Possible Moderate
19 (2304)

=Al,
CRI, CS &CC Low No evidence Low Low Possible Moderate
31 (2498)

-1
TLA, CS&CC Low No evidence Low High Possible Low
3 (439) -1

=Al,
Phage, Cs&cCC Moderate/High ~ No evidence Moderate/High Low Probable Very low
12 (2935) -1 -1

-1
LPA, cs&cCC Low No evidence Low Low Possible Moderate
12 (4937)

=il

@ Regardless of study quality, precision, consistency ... accuracy

studies will never lead to High Quality Evidence A

There are 60+ systematic reviews on TB tests, but
almost all focus on sensitivity and specificity (accuracy)
m Abcut WG Gwwmi Cisits Wl s svisiesce fanesd TH iagneane bt R cisied Lt Comine 1

WO POUCES  GUIDELIMES  STSTEMATIC REWIEWS  KESOURCE CENTEN DR RESEANCH  KESEARCH AGENDAS

T McGill
o
ston{DIParmershin
TDR®) ===

| L e

[

Stop TH Partnorship's New Working Group (NOWG)

Wit Hoalth Drganization (WHO) FiND.
ror Haw Diag s [FIND)
Special Progransmo for flesearch and Training in Tropical Diseases (TOR)

Public Heatih Agency of Cannda (FHAE)
Curry Intemnationsl Tubseculosis Conter, UCSF
McGil TB Ressarch Group 42
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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

43
Optimism bias In TB diagnostic
Madhukar Pai, MD, PhD [madhukar.pai@mcgill.ca]
Jessica Minion, MD
McGill University, Montreal sl
lll % %._'l!‘nséitut d\'}\;L;rhrrchud[u Ecr;}[mc\llr;il\;ur.\imirc dil_'lsnll'l:léch-lcciil
T 1 ¢ Research Institute of the MeGill University Health Centre
ﬁ?.hﬁk:(31 iy
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Contradicted and Initially Stronger Effects
in Highly Cited Clinical Researc

Persistence of Contradicted Claims
i

n the Literature
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Comparison of Effect Sizes
Associated With Biomarkers Reported
in Highly Cited Individual Articles
and in Subsequent Meta-analyses
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“ SPECIAL ARTICLE ||

Selective Publication of Antidepressant
Trials and Its Influence on Apparent Efficacy

Erick H. Turner, M., Annette M. Matthews, M.D., Eftihia Linardatos, 8.5,
Robert A Tell, LC.SW., and Robert Rosenthal, Ph.D.

ABSTRACT

BACKGROUND

1 Evidence-based medicine is valuable to the extent that the evidence base is complete
' and unbiasad. Selsctwe publication of clinical trials — and the cutcomes within

those trials — can lead to unrealistic astimates of drug effectivaness and alter the
apparent risk-benefit ratio.

WETHODS
We obtained reviesws from the Food and Dneg Administearion (FUA) for studses of
12 antidepressant agents involving 12564 patients. We conductad a systematic lie-
erature search to ident:fy matching publications. For trials that were reported in the
literature, we compared the published outcomes with the FDA cutcomes. W alsa
compared the sffect size derived from the published raports with the effect size de-
rived from the entive FLA data sat.

ResuLTs
Amang 74 FDA-registared studies, 31%, accounting for 3440 sudy participants, were
not published. Whether and how the studies were publishad were associatad with
the study cutcome. A total of 37 studies viawed by the FUA as having positive results
were published; 1 study viewed as positive was not published. Studies viewed by the
FDA as having negative or questionable resu!ts were, with 3 exceptions, either not
publishad (22 studies) or publishad in awa thar, in cur opinion, convarad a posi-
tive aurcome (11 studies). According to the published liraramure, it appearsd that
94 of the trials conductad were positive. By contrast, the FLi analysis showed that
51% swere positive, Separate meta-analyses of the FUA and journal data sets showed
that the increase in effect size ranged from 11 to 60% For individual drugs and was
2% overal!

Publication bias and selective publication

8 LS s

Initial Severity and Antidepressant
Benefits: A Meta-Analysis of Data Submitted
to the Food and Drug Administration

vt o, et . G, T 8. . e i, P | M’ Bl 7, e

While almost all trials with “positive”
results on antidepressants had been
published, trials with “negative” results
submitted to the US Food and Drug
Administration, with few exceptions,
remained either unpublished or were
published with the results presented so
that they would appear “positive’s7

Non-replicated studies and publication bias —
especially in genetic and biomarker studies

Human oy
Heredity B, 10 1130 7

Non-Replication and Inconsistency in the
Genome-Wide Association Setting

John PA, loannidis

Misdicre aned Chracal Trisks Unit
0 0f Macier

ScienceDirect

ournal homupage: www.sjcanking.com

Almost all articles on cancer prognostic markers report
statistically significant results

a,b.c e

Panayiotis A. Kyzas®, Despina Denaxa-Kyza®, John P.A. loannidis
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(B
Why Most Published Research Findings

Are False

John P. A loannidis

Summary

There s increasing concem that most
current published research findings are
false.The probability that a research claim
is true may depend on study power and
bias, the number of other studies on the
same question, and, importantly, the ratio
of true to no relationships among the
relationships probed in each scientific
field. In this framework, a research findir

is less likely to be true when the studies
conducted in a field are smaller; when
effect sizes are smaller;when there is a
greater number and lesser preselection
of tested relationships; where there is

greater flexibility in designs, definitions,
outcomes,and analytical modes; when
thereis greater finandal and other
interest and prejudice; and when more
teams are involved in a scientific field

in chase of statistical significance.
Simulations show that for most study
designs and settings, itis more likely for
a research daim to be false than true.
Moreover, for many current scientific
fields, claimed research findings may
often be simplyaccurate measures of the
prevailing bias. In this essay, | discuss the
implications of these problemsfor the
conduct and interpretation of research.

factors that influence this problem and
some corollaries therenf.

Modeling the Framework for False
Pasitive Findings

Several methodologists have

pointed out [2-11] that the high

rate of nonreplication (lack of
confirmation) of research discoveries
isa consequence of the convenient,
yet ill-founded strategy of claiming
conclusive research findings solely on
the basis of a single study assessed by
formal statistical significance, eypically
for a pvalue less than 0.05. Research
is not most appropriately represented
and summarized by pvalues, but,
unforwnately, there is a widespread
noton that medical research articles

It can be proven that
most claimed research
findings are false,

should be interpreted based only on
pvalues. Research findings are defined
here as any relatonship reaching
formal seatistical significance, e.g.,
effective interventions, informative
predictors, tisk factors, or asociations.
“Nerariva” resaareh iz alen verv nsafinl

is characteristic of the field and can
vary a lot depending on whether the
field wrgers highly likely relationships
ar searches for anly one or a few

true relationships among thousands
and millions of hypotheses that may

‘be postulated. Let us also consider,

for computational simplicity,
circumscribed fields where either there
is only one true reladonship (among
many that can be hypothesized) or

the power s similar 1o find any of the
several existing true reladonships. The
pre-swudy probability of a reladonship
being true is R/(R + 1). The probability
of a stdy finding a wue relationship
reflects the power 1 - B (one minus
the Type IT error rate). The probability
«of claiming a relationship when none
eruly exists reflects the Type I error
Tate, ¢ Assuming that ¢ relationships
are being probed in the field, the
expected values of the 2 x 2 rable are
given in Table 1. After a research.
finding has been claimed based on
achieving formal statistical significance,
the poststudy probabiliy that it is true
is the positive predictive value, PPV.
The PPV is also the complementary
probability of what Wacholder et al,
have called the false positive report
‘probability [10]. According to the 2

49
PLOS Med 2005

TB diagnostic studies can be optimistic

because of

Case-control studies

Inappropriate comparison groups

Insufficient validation in high TB/HIV burden settings
Inappropriate data analytic methods and exclusions
Industry-led studies that are not independently validated
Optimistic package inserts based on mostly in-house studies

Controlled studies by test developers that are not replicable in
the real world

Biomarkers that fail to get converted into good products

OO

@
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Many TB dx studies are case-
control

e
) - _ A large % of TB
TABLE 3. Characteristics of study quality .
— No. (%) of serology studies
Characteristic studics
were
Study design .
Cross-sectional 39 (15) case-control studies
Case-vontrol 208 (82)
Nested within observational study. . T(3)
Recruitment of participants Conflrmed TB cases
Consceutive or random 20 (&)
& ience or not rey 1 234 (92) VS.
Selection criteria clearly described. s 141 {56) Healthy COI’ltI‘OlS
Complete verification by use of the reference standard ...... 107 (42) (Often
Execution of test described in sufficient detail ..., 253 {1007 from IOW'|nC|dence
Index test results blinded to reference standard? cou ntl‘les)
Yes 65 (26)
No 1 {0y
Not reported 188 (74)

#The description of the test execution was deemed insufficient in one study.

Steingart KR et al.

51

Spectrum bias (a form of selection
bias)
7 @ Population used for evaluating the test:
= Extreme contrast
+ Case-control design

= Normal contrast (Indicated population)
+ Consecutively recruited patients in whom the disease is suspected

@ Extreme contrast (spectrum bias) can result in
overestimation of test accuracy

Climteal Chemistry 51:8
1335-1H1  (2005) Minireview

Case—Control and Two-Gate Designs in
Diagnostic Accuracy Studies

Anne WS, Ruties,” Jonannes B, Rerrsma,! Jan P Vanpensroucke® Afna S Gras,” and
Parrick MM, Bossuyr!
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Lower estimate § Higher ostimate

* of diagnastic accuracy § of diagnostic accuracy
Study charactertstics® RDOR {95% Cl)
Severe caits and hewithy controls ) 49 (0:897.3) <:|
Other case-control designs —_—— 1.1 (9.4-3.4)
Selection: referral for ndex test —— 0.5(0.30.9)
Selection: other Lest results ——— 090613
4 Limaed chailenge -y 0.9 (061.3)
Increased challenge —_—— 1.0{0.61.7)
MenCantecutive sample —_— 1.5 (1.02.1)
Random sample o — 1.710.%.3.2)
Sampling not reported —_— 0.9(0,61.3)
1.6 (0.92.9)
Partial verification it ——of. LR LT Case
Compltn fefirerich tandind —— 0.9 (0.51.8) contro |
I3 { 1.4{0.72.8) des- n
Time interval inadequate p——i 1.1 {0.7-1.4) g
Time il erval nol reporied Ha— 1.21(0.%-1.4) reSultS in
Treatment given Lo | 0.9 (0.6 1.4)
Trestment not reported i 1.0 (0.7-1.4) OptimIStiC
Single- or nonbiinded reading —— 1.1 (0.81.6)
Blinging procedurs not reported -— 0.9 (0.61.3) aCCU racy
Retrospectivie data collection e — 161.1.2.2)
Data collection not repored | 1.0 (0. 7-1.5)
Post hoc definiton of cutofl b —t 1.30.81.%)
Cutoff definition not reparted - 0.9(0.7-1.%
o 1 2 3 4 5 L]

*Soe Appendix 2 for descriptions of the 2 udy Characterttics.

Fig. 31 EFects of study denign charactaristics on estimates of diAgNoWtic accuracy, RDOR = ralative dugnostic odds ratio (adjusted

DO s regression model),
53
Rutjes et al. CMAJ 2006
We find this in TB as well:
Example: PCR tests for TB meningitis
Diagnostic accuracy of nucleic acid amplification Table 4. Stratified analyses for the evaluation of
tests for tuberculous meningitis: a systematic heterogeneity among studies with in-house tests
review and meta-analysis
Subgroup Number Summary Test for
Mt P Lo L e, Mt P, A Mo, Lo W e, s e Gk of studies diagnostic  heterogensityt
odds ratio®  p value
{95% CI)
Study design
. Case-control 19 865 (393, 190-2) 0-03
Case-control studies had a Cross sectional 16 433 (225,83.9) 004

two-fo | d h |g h er d |ag nostic Blinded interpretation of test and/or reference standard results
Yes 21 46-9 (24-9, 88-6) 0-16

Odds ratlos than No 14 82-3(39-8,170-2) 0-70
Cross_sec“onal Studles Consecutive or random sampling of participants

Yes 18 633 (32-8, 122:4) 0-20
No 17 468 (23-6, 92-8) 0-42
Prospective data collection

Yes 18 589 (281, 127-6) 0-12
No 17 552 (299, 101-6) 0-59

*Random effects model. 1y test for heterogeneity. Cl=confidence interval

54
Pai et al. Lancet Infect Dis 2003

15/03/2012

27



It is not uncommon to see TB test
evaluations where:

@ Cases come from a high-incidence country and controls from
a low-incidence country

@ Tests work well in a low-incidence country and fall apart in a
high-incidence country

@ Tests that work well in immunocompetent persons fail in
populations with high HIV prevalence

55
Lack of discrimination in TB endemic
settings: example
A * %
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Figure 3. Dot-plot showing the optical density (0D) values obtained
from 184 patients with active tuberculosis disease who resided in northem T T T

Tanzania (TZ-TB) and 32 haalthy, bacille Calmette-Guérin—vaccinated, Dan-
ish resident volunteer donors with no known risk factors for tuberculosis
|DK-BCG) The dotted line indicates the cutoft value, calculated as the
mean 00 +3 505 for the 32 healthy Danish rasident volunteers,

é“o épo‘\ é& Ethiopia
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Variation in performance in high vs low

endemic countries: example

—— T-cell interferon-y release assays for the rapid immunodiagnosis

of tuberculosis: clinical utility in high-burden vs.

low-burden settings
Keertan Dheda™®®, Richard van Zyl Smit”, Motasim Badri® and Madhukar Pai®

(b)

(c)

02 0.4 06 08 1
Sensitivity

2 04 06 08 1
Sensitivity

Sensitivity (95% CI)

Tsiouris ef al. 2008 065 (0.57-0.72)
Paief al, 2007 073 (0.60-0.84)
Adetifa et al, 2007 044 (0.52-0.75)
Raby ef al. 2008 074 (0.65-0.82)

Pooled sensitivity = 0.68 (0.64-073)
Chi-square = 3.94; df = 3 (P = 0.2683)
Inconsistency (I-square ) =23.8%

Sensitivity (95% CI)

Dominguez efal. 2008 0.79 (0.63-0.90)
Palazzo ef al. 2008 082 (0.57-0.96)
Deatjen ef al. 2007 043 (0.76-0.99)
Chee et al. 2008 083 (0.78-0.87)
Bartu ef al. 2008 041 (0.68-0.91)
Harada ef al. 2008 087 {0.70-0.93)
Ruhwald et ai. 2008 0481 (0.71-0.80)

Pooled sensitivity = 0.83 (0.80-0.86)
Chi-square =4.37; df = 6 (P = 0.6270)
Inconsistency (I-square ) =0.0%

High
incidence
countries

Low
incidence
countries

57

HIV can prove to be the acid test for any test!
Example of MycoDot

MOSSMAN ASSOCIRTES
VOUR PARTOER (N BIOTECHAOLOGY

Cugoos  Boogcfeaprs  Tamewn  Comalewom Gt P

Disgnostics

. MycoDot was hailed to
be a breakthrough
because it was a
simple dipstick test

Commercialized and
marketed by Mossman
Associates (with
support of PATH)

Package insert: sensitivity of 70% and specificity of 95%
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But when the test was evaluated in countries with high
HIV prevalence, the performance was disastrous

ion of the MycoDot™ test in pati with Evaluation of a © cial i di ic kit
suspected tuberculosis in a field setting in Tanzania

incorporating lipoarabii in the serodi is of

A Y pulmonary tuberculosis in Ghana

=Bt Ittt for Ml Romsarch, S £ Salaam, Tarctuoa, VD Glsbal Tubesrudons risgramenss, Garvevs. 5.0, Lawn', & H. Primpang’ and £ Hparks'

Sens in HIV+ Sens in HIV+
= 26% = 25%

Despite these results, the test is still available on the market!
59

Analysis of diagnostic studies

@ It is not uncommon to see researchers:

= Excluding patients or controls with no definitive diagnoses
= Excluding indeterminate or inconclusive results
= Perform post-hoc “discrepant” analysis to move numbers within 2
X 2 tables
@ Such analyses often result in spuriously inflated
accuracy estimates

60
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Example: exclusion of indeterminates

can inflate accuracy estimates

)
OPEN & ACCESS Frosly svailabls anline ** PLoS one

Role of Interferon Gamma Release Assay in Active TB
Diagnosis among HIV Infected Individuals

Basirudeen Syed Ahamed Kabeer', Raj. ®, Sowmya
Perumal’, Paulkumaran Paramasivam®, Alamelu Raja’

¥ Depuarimast of imesuniogy, Feberruloss Resemch Cerare (CMAL Tl Mick, inci. 3 Divison of HNVIADS, Tuberrubink, Ressarch Contre DN, Tamsd Macks, irtia,
3 Departrrmt o4 Stasnics, Tubmreulonis Revmech Cretre (CVAL Tamd Wt Wabia, & Depatiment of ik, Tubreutkonis Resninch Contw (CMBL Tarmsl W, tia,
3 Ctvmrrnant Mootal of Thiracs Sedicine, Tarsisarsm Sarutorim, Tambaram, Tl achu, b

Abstract
Background: A -;iimdu-:ltmnwnncbd tuberculosts (TH) disgnasis espechlly amang human

Immunodeficency virus mmmmdmmhmmm-dymwﬂ-mmurmm release
assay {IGRA] in acthy and with that ammm
tet (TSTL

wwifwlmld‘”mmmmmn"hmw anti retroviral
sherapry were included for this study out of which 53 (50%) weee culture positive. OF 105 tested, QuantiFERON-TE Gold in-
fubse (OFT-G) wans positive In 85'% (95% CL 56% to 74%) negative in 18% (95% Ck 11% to 25%) and indeterminate in 17%
5% CL W% to 24%) of patknts. The sensitivity of OFT-G remained similar in pulmonary T8 and exra-pulmanary T8
patents. The OFT-G posithity was not affected by low CD4 count, but it cften gave indeterminace resulls especially in
mmmcmcmcmmud:mmammmmmmwmnmmm
showed 5025 IVl of IFN-7 resporre TST wass il the 105 patients and yielded
ummd:lmmuummmummmm """ ithv o d
when CD4 cell counts declined.

Conclusions/Significance: Dur study shows neither OFT-G alone or in combination with T5T can be used to exchude the
susgicion of active TB disease. However, unlke T5T, QFT-G yieldod fewer fabe negative results even in individuals with low
CD4 count. The low PHA cut-off point for indeterminate results suggested in this study (=0.25 ILmi) may improve the
propartion of valid OFT-G results.

Citanion: Syed Aamed Kabeer B Shbumars 5. Smamewthan 5 Perma V. Parssasivam P, ¢1 ol 0051 Role of ineressn Gamma Refeaie Auiey in Acive T
Digruns among HY Infected indhidusls. PLaS ONE 451 e5718. dok 10137 U joumal poee. 0057 16

If indeterminates
are included:

= Sens = 66%
If indeterminates are
excluded:

= Sens = 85%
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] Clin Epidemiol Vol. §
Published by Elsevier Science Inc

No. 12, pp. 1231-1237, 1999

ELSEVIER

Discrepant Analysis: A Biased and an Unscientific

Method for Estimating Test Sensitivity and Specificity

Alula Hadgu*

aTion, Division oF STD Pre

Cenrens FoR Disease Conmo anp Prev TION, ATLANTA, GEORGCIA

ABSTRACT. Discrepant analysis i a widely uwsed technique for estimating test performance indices
infectious diseases. It has recently been

specifi an tests for detecti

(sensitiv

claimed tha the disc

culture and that the discrepant analysis-based specific le appreciable bias. In this article, | sher

thase conclusions are incarrect. Using a typical cxample from the published literature, [ show that the discrepant
amt ansd clinically imporant

lysis-bosed estimates of sensitivity and specificity can generate a signif

g M L1

restimation of that the cone

o y values,

e typically less binsed than these based on

discrepant analysis is profoundly flawed and unscientific. It violates a fundamental principle of diagnostic
testing—the principle that the new test should not be used to determine the true disease stanus. Thus, the major
problem with discrepant analysis is not only that it is biased bur thar it is unscientific. Therefore, discrepant

lysis shoubd not be adopted for the evaluation of any disgnestic o screening test. ) oL erresice 52;12:1231-
1237, 1999, Published by Elsevier Sci

ience Inc.

KEY WORDS. Discrepant analysis, sensitivity, specificity, DNA-amplification tests, Chlamydia machomaris

0595 -4356/90/5-see fromt marter
P 308954 156(99W00101.3
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Industry involvement in drug trials and its

Scope and Impact of Financial Conflicts
of Interest in Biomedical Research
A Systematic Review

Ty

JAMA 2003

Association berween industry funding 4

mpact on study outcomes and conclusions

Pharmacewtival indusary spesorship amd research
otteone and gquality: systematic review
[ on

BMJ 2003

Association between competing interests and authors

and statistically significant p tustry findings conclusions: epidemiological study of 1 ised clinical
in medical and surgical randomized rrials trials published in the BMJ
bt Bharsdar, o W. Womse, arome Jachirski, Victor M. Shomiri, Holgee Schisemann, Lbe: L Kjaergar Tunill Ab-Nichiest
Shoils Spmagpn, Dereh Mears, fmd H. S<heminch, Darme Heelv-Amalel, 1, Deverpary
CMAJ 2004 BMJ 2002
63

Industry involvement in diagnostic

studies?
4

0PN £ ACCESS Fraaly wvaitable onlins < 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 Remsay®,
Madhukar Pai'*

Morreal Cani 2rtoases of Mk Chvtion o Chvscsl Rpmbermihogs
A S St

About 40% of TB, HIV, Malaria
diagnostic studies had industry
involvement or

known conflict of interest

Table 2. Characteristics of the studies included (N=90).
Characteristic Frequency (%)
Dissase ]
Tuberculosis 45 (500
Mabaria 18 (200

v 27 (300
Studies’ arigin®

Africa 16

Asia F]

Auntralia and Ocearia o

Eurnpe. ko

Morth America n

South America 06

Number of patients per study

Median irmarquanile rangs) 209 (110-555)
MNumber of studies with industry involvement 39143
Humber of studies with conflict of interest 38 4

Vanr of publieation

2004 4247

2005 2 23

06 7 [
Humber of joumals where induded studies were 46
pubkshed

Fontela P et al. PLoS One 2009 64
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FASTPlaque tests for d

rug-resistant TB

Sensitivity (35% €I}
W Albert (2001) 100 (0.95-1.00)
W Albert (2002) 100 (D82 -100)
=0 Alber (2004} 100 (069 - 1.00)
BN 7 e ey | B | Albert (2007a)" 094 (DBB-088)
[ B Albert (2007a) 084 (087 - 0.68)
~0 Albert (20070) 095 [D80-0.59)
O Mole (2008)" 098 (D90-1

\ 0| Mole (2008) 093 (0.81 - 0.55)
T e Ao (2001) (0,66 - 1.00)
W Krishnamurthy (2002) 0 96 (0.88 - 0.69)
- [ ] Ogur (002! 081 (D58-085)
W Kisa (2003) 100 (0.84-1.00)
o | Buft (2004) 086 (DT -0.86)

o = 2002, df = 12 (P = 0.0077)

] 0z o4 06 oe 1 Inconsstency (I7) = 55.6%
Sensitivity

Specificity (35% CI)
Albart (2001) 098 (0.93-1.00)
Albadt (2002) 088 {0.92-1.00)
Albart (2004} 082 (0.96-1.00)
S W | Albert (2007a) 085 (0.89-0.98)
) B | Albert (2007a) 094 (0.88-0.98)
Albert (200Tb) 08T (0.83-0.98)
Moda (2008) 096 (0.93-0.98)
Mole (2008) 096 (0.93-098)
[ —_ Aktepe (2001) 0.74  (0.56-0.88)
b | —————% Knshnamurthy (2002} 100 (0.74-1.00)
oy — = | oguz 082 (0.48-0.98)
—- | Hsa ) 083 £3-0.98)
— -0— Bult (2004) 073 (0.39-094)

¥ = 3968, df = 12 (P = 0.0001)

a [F] 04 [T o8 Inconsistency () = 69.8%

Specificity

Minion J et al. ITILD 2010 65

Package inserts are always optimistic, but
based on small in-house studies

‘.‘ S D STAMDARD DIAGNOSTICS INC
150-88 Hagad dong. Citeung-gu. Yangn-., Krungg

Rapid Test for Antibodies to
SEROCHECK-MTEB | Mycobacterium tuberculosis in

serum! plasmawhole blood
Applicatian . Ana me_l” in

[osRive BusDacts and tubarculosis smaar
negative, mnmmnmom
m

2} Comparisen S0 Rapid TH vs. a commercial anti- TH ELI
0 R

To B RS Fax $201 SBETHY mmlev

< clinical samples feste
51D Rapid TH |s very

test. The resul \Iu: ws that 1
ial ELISA test

ACommerial PHA |
- Tonsd Resuhs

o Mmol suspect TB cases in HIV | Positive Negatave |
s st A commeeal seni- Ponitive 12 2 14
Mnsbercubosis ELISA ki Tegaive | I ]
Principle Se¥ pertorming. rackd, sem-quareEatie o, 1 — ]
 lakeral flaw device Total Results [1E] 352 5
Semsitivity M Ina comparison of the SI} Rapid TH versus a leading commercial A test. results
Specificity 100% Fave semshlavin 71140, 0 specificity of 997 % (38013 nd a total
recment of 99, 14% (46

‘ | Sensitivity = 100%

Specificity = 100%

T/\_SHlM_/ﬁ_}

PERFOMANCE CHARACTERISTICS:

| Sensitivity = 98%

Specificity = 100%

Semstviry - Sern were collected from patients wader anti TB treatment. Results of spufim
exanuation were not avalable. Among 73 sera collected, samples were positive by Rnﬁl!\/\

onsite Rapid screening Test Thus, the test sensitivity is 93%

Sensitivity = 93%
Specificity = 100%

Specificity : [n 33 sera denved from Northern Amersca. all the samples were negative.
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More examples...

Test

QFT-Gold

FASTPlaque-
Response

Anda-TB IgG
MycoDot

Clearview TB
ELISA

GenoType
MDTBDrplus

Gen-Probe
MTD

Package
insert sens

89%
96 — 100%

85 - 90%
70%
81% (HIV+)

99%

97% (S+)
721(S)

Package
insert spec

99 - 100%

85 - 100 %
95%
93 - 98%

99%

100% (S+)
99% (S-)

Meta- Meta-
analysis analysis
sens spec
79%

95% 95%

60 - 75% ~90%

26% - 76%  84% - 97%
56% (HIV+) 95%

98% 99%
97% (S+)  96% (S+)
76% (S-) 95% (S-)
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ORIGINAL ARTICLE

Microscopic-Observation Drug-Susceptibility
Assay for the Diagnosis of TB

Implemented in India

— performs poorly

Sensitivity 80%

Issues with
contamination

Issues with reliability

MODS: developed in
Peru — performs
excellent

Sensitivity better than LJ
(98 vs. 84%)

Fast turnaround time
(1 week vs. 6 weeks+)

INT J TUBERC LUING DI 14041:442-208
The Union

Diagnostic accuracy of the microscopic observation drug
susceptibility assay: a pilot study from India

LS. Michael,®* P Daley," 5. Kalaiseb

* A, Latha,! ). * 0. Mathal.' K. R. John," M. Pait
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b e m s dONE Dy industry

Simple, phage-based (FASTPlague) technology to determine
rifampicin resistance of Mycobacterium tuberculosis

directly from sputum FASTPIaque phage assay
e At e o — performed well when

< Wi, Sl

OHETIVE: T evalaats the p

100% sens
100% spec

THIN agar propostion method

ooy the et wamieg
sttt sbvend datal. The FASTPlagur dwect RMP

Evaluation of FASTPlaqueTB™ to diagnose smear-negative
tuberculosis in a peripheral clinic in Kenya

Implemented in Kenya —
performs poorly

M. Bonnat* L Gagnidee,* F Varaine,

- amaay. W Githul? P 1. Guerin®
* pscarire, Parks, " Mbdberiny Sams Fruviieres, Pari, France *Liverposl Sihosl of Tropical Mecicins, Liverposl, U

Sppecial Frogearmeees S50 Ressssch and Toainineg for Teopscal Diveauet [TOR), Genwvs, Suritrestand; 1Cantre as Respirstory

Disnaien Bevsarch, Korrpa bsdical Rrsssech irfitute, Rarobs, Terrys

sUMMARY
OF 201 FASTPLage T s

Despite upgrading the lab:

Low accuracy (31% sens; 95%
spec)

Issues with contamination
(nearly have were not
interpretable)

Initial positive results that do not work out:
MPB64 skin patch test (Sequella Inc.)

INT § FUBERC LUMG IS 371541045
& uane

MPB64 mycobacterial antigen: a new skin-test reagent through
patch method for rapid diagnosis of active tuberculosis

R M. Nakamura,* M. A, Velmonte,” K. Kawafiri,* C £ Ang," B A Friss,” M. T. Mendoza,” . € Montoya,’
I Handa.* 5. Haga! L Toida*

*4apan B4 Laborstory, Kiyoas-shi, Tokys, lagan, Miatectionn Diseats Section, Philippine General Hospeal, Masils,
Philippines, Wation Inutitute of Infectious Dnasses, Toyama, Shinjutubu, Tokyo, lapan

SUMBMARY

Wesunrs; Filty awo of the 51 active tiberculinis pasiess.
0

aped the devcan
haah. Tl mew
s 3l € b iprrtant

Early data in 1998:

are the sesults with PPT) Mantous.
LT WORDS: MIBEA; patch shin test; eapl deagnumn:

sctwe TH

Sensitivity: 98%
Specificity: 100%

In 2012, still not commercially available

70

Pai M et al. Exp Rev Mol Diagn 2006;6(3):423-432; Image courtesy Sequella Inc.
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