Promise versus reality Optimism bias in package inserts of TB
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Rose-colored Glasses
• Optimism bias is the unwarranted belief in the efficacy of
new tools or interventions
• Optimism bias is everywhere in medicine

Whiting Ann Int Med 2004
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What about bias in
diagnostics research?
• Spectrum bias appears
to be the most important
bias
• Quality assessment
tools for diagnostic
accuracy studies have
been developed QUADAS
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Fontela PLOSone 2009
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Industry Involvement – a problem?
• Well documented in drug trials
• Conclusions of studies favor industry

• Likely a problem in diagnostic research as well
• Publication bias and issues with analysis of data (e.g. discrepant
analysis) are also an issue

Many of these biases, variations, interests may
contribute to an over optimistic assessment of a
novel test

Approval of Diagnostics
• In the USA, diagnostic companies seek approval from the Food and
Drug Administration (FDA)
• In Europe, diagnostics need to obtain CE marking
• On a global level, the World Health Organization (WHO)
• Aims to assure quality for diagnostics in resource limited
settings through the pre-qualifications program for HIV,
malaria, HBV, HCV
• Can endorse diagnostic tests in TB (e.g. Xpert MTB/RIF)
• However, aside from these regulatory bodies, the market regulation
for diagnostic devices is limited and many diagnostic products are
brought to the market without undergoing any independent
evaluation

Is there bias in TB diagnostics?
• Many new diagnostics for TB have been put on the market
• Laboratory professionals and clinicians often rely on package inserts of
diagnostic tests to assess their accuracy
• It is often anticipated that test performance when applied to patient care
may be less impressive than what is reported in package inserts,
however this has not been examined in a systematic way
• How biased are package inserts in TB diagnostics?
• Investigated by comparing package insert performance data with
data reported in meta-analyses
• What are the sources of bias in the package insert performance
data?

Methods
• Systematic search for systematic reviews on the accuracy of
diagnostics for TB published through March 2012 in
• Pubmed
• Cochrane Library
• Evidence-based TB Diagnosis website (www.tbevidence.org)
• Excluded meta-analyses that reported performance characteristics
other than sensitivity and specificity (e.g. LR), > not comparable to
information provided in package inserts
• Searched company websites and contacted test manufacturers for
package inserts
• Assessed only commercially available diagnostics tests
• Diagnostic tests for LTBI were not considered because no good
reference-standard is available to determine accuracy

Diagnostics assessed
Not FDA/WHO approved
• Interferon-gamma release assays (IGRAs) for active TB
• Lipoarabinomannan urine antigen test
• Serological antibody-detection assays
• Bacteriophage-based tests
FDA approved
• Amplified MTD Gen-Probe assay
• BD Probe Tec ET
WHO endorsed
• Xpert MTB/RIF
• GenoType MTBDRplus
• Inno LIPA RIF/TB
• MODS

IGRAs in active TB
• Not an FDA-approved indication
• Number of samples used to derive PI estimates for active TB:
• For TB-Spot: 189 for sensitivity, 311 for specificity
• For QFT: 54 for sensitivity, 581 for specificity
• Type of analysis: case-control, controls were healthy subjects
• Unpublished
• Not stratified by clinically relevant subgroups for active TB (i.e.
HIVpositive) or by TB prevalence
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• Discrepancy
• In specificity: due to population used: Patients suspected of
having TB vs healthy controls > spectrum bias
• In sensitivity:
• Due to study set-up: case-control
• Lack of inclusion of clinically relevant groups (i.e. HIV+)
• Better performance in skilled hands
Sester ERJ 2011
Metcalfe JID 2011
Chang Thorax 2010
Diel Chest 2010

Serological tests
• Many tests, evaluated in the published studies, are no longer on the
market
• Most PIs only state numbers for sensitivity or specificity but do not
provide data on how these numbers were obtained
• If further details are provided, PIs almost always report a retrospective evaluation on in-house samples with healthy controls
• Sample sizes often do not exceed 100 patients and the reference
standard is rarely mentioned

Serological Testing
• Attractive option for a point of care test

Grenier ERJ 2011

Serological Testing – a Useless Tool

PLOS Medicine
2007 and 2011
• For all tests, sensitivity was estimated at 0% to 100%,
specificity at 59% to 100%
• Considering added value of serology to smear
• Additional 57% of the smear-negative cases detected
with serology
• However specificity decreased to 58%

TDR 2008

“None of the commercial tests evaluated perform well
enough to replace [..] smear microscopy. Thus, these tests
have little or no role in the diagnosis of pulmonary
tuberculosis.”

Steingart PLOS one 2011
WHO Statement 2011

Antigen-based tests
• Lipoarabinomannan is a cell wall lipopolysaccharide antigen of MTB
that can be detected in urine
• Early evaluation suggested 93% sensitivity and 95% specificity for
diagnosis of TB in HIV+
• PI (469 samples in total)
• 73-81% sensitivity for HIV+ only
• 93-98% specificity in healthy controls (70-88% in TB suspects)
• Two meta-analyses with data from > 3,000 patients subsequently
estimated a sensitivity of about 47-51% in HIV+ and a specificity of
94-96% in healthy controls
• Only in patients with very advanced HIV do sensitivity estimates in
meta-analyses approach those of PI > disease severity bias

Hamasur J Micro Meth 2001
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Phage-based assays
• Bacteriophage-based assays were also initially hailed for their high
performance
• PIs report sensitivity of 73-82% (S- 49-67, S+ 87) and specificity of 9899% based on prospective data from over 2000 patients
• Subsequent meta-analysis based on almost 6000 patients suggested
sensitivity of 21-94% (S-13-78, S+ 75-87) and specificity of 83-100%
• Data in meta-analysis was not pooled due to heterogeneity
• Up to about 20% of results were uninterpretable > exclusion results in
an inflation of test result
>> For both bacteriophage-based assays and LAM, a strong bias due to
industry sponsorship for early studies was invoked

Kalantri BMC Infect Dis 2005
Minion Int J Tuberc Lung Dis 2010

Nucleic-acid based tests
• For Gen-Probe amplified MTD, BD ProbeTec ET MTB and Xpert
MTB/RIF the discrepancy between the PI-reported data and the
estimates in the meta-analysis is small (<5%)
• These tests are either FDA-approved or WHO-endorsed
• For Line-Probe-Assays, a comparison of PI and meta-analysis data
is not possible because
• No information on performance characteristics is reported in PI
of GenoType MTBDRplus
• The data in PI for InnoLIPA reports only indirect testing while
the meta-analysis includes studies that tested directly on
sputum
• Discrepant analysis is used in some of the analyses for NAAT which
might contribute to an overestimate of accuracy

Chang J Infect 2012
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Culture-based tests
• For the WHO-endorsed MODS (Microscopic-observation drug
susceptibility) the PIs claims a sensitivity of 98% and specificity of
100% but only refers to one major published study without further
elaborating on the results
• The meta-analysis on over 10,000 patients concludes with a
sensitivity of 92% and a specificity of 96%
• Unable to assess liquid culture as PIs do not report sensitivity or
specificity but relative false negative rates and contamination rates

Bwanga BMC Infect Dis 2009
Minion Lancet Infect Dis 2010
Leung Int J Tuberc Lung Dis 2011

Limitations of Study
• Unable to compute numeric differences in the estimates of metaanalyses versus PIs because
• pooling of data were often not possible due to heterogeneity
between studies
• presence of several overlapping meta-analyses
• The performance gap might be even wider, because:
• A proportion of studies included in the meta-analyses also is
industry-supported and might be biased
• There might be publication bias for studies included in metaanalyses
• Real-world performance of tests, especially when tests are scaledup in public health programs, may be worse than those reported in
research studies including meta-analyses
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Conclusion
• PIs often present biased data and conclude with over-optimistic estimates of
test accuracy
• Particularly pronounced in tests that are not FDA- or WHO-endorsed
• What could be done?
• Creation of in-country validation of all TB tests, guided by their NTPs
• Expansion of the WHO prequalification program to TB diagnostics
could be considered
• Crucial aspects for evaluation of diagnostics:
• Evaluation of new tests under clinical and programmatic conditions
• Independent of industry sponsorship or test developers
• Post-marketing surveillance should be done
• Companies should consider revising the package insert data based on postmarketing data and independent studies
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