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Question X?
…

…
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Data on impact?
Data on test characteristics
and implementation setting
are sufficient!

We need studies on impact!
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Final Outcomes?
We need to look at final
outcomes!

Looking at key intermediate
outcomes is sufficient!
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RCTs?
Doing a mix of accuracy,
modelling and OR is sufficient!

We need RCTs!
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Settings?
Doing a few large studies
representative of major
epidemiological settings is
sufficient!

We need many small
operational research studies!

7

Dx or Dx+?
We need to assess the
combined impact of
diagnostics and downstream
effects!

We should look at the
impact of diagnostics,
separately from the influence
of downstream effects!
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What are the challenges?
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1. “A major obstacle to conducting impact assessments is a lack of
consensus on what ‘impact’ really means, and what patient-,
population-, health systems-, and epidemiology-important
outcomes should be measured to decide on impact.”
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What are the challenges?
1. “A major obstacle to conducting impact assessments is a lack of
consensus on what ‘impact’ really means, and what patient-,
population-, health systems-, and epidemiology-important
outcomes should be measured to decide on impact.”
2. “There is also a lack of guidance on the methods (i.e. study
designs) to be used to measure them, which methods will be
most rapid and cost-effective”
3. “[…] the impact of a new, more accurate diagnostic tool on
tuberculosis epidemiology [is] substantially affected by
contextual factors unrelated to tool performance.”
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Challenges & Lenses
!
1. test developer!

1. What is impact / which
outcomes?

2. researcher!
- primary research
- systematic reviews

2. How to study it / which
designs?

3. policy maker / guideline developer!
- global
- country level

3. How to consider
context?

4. Funders!
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What is impact /
which outcomes?
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In summarizing evidence, studies for each linkage might vary in strength of design,
limitations of conduct, and adequacy of reporting. The linkages leading from changes in patient
management decisions to health outcomes are often of particular importance. The implication
here is that the value of a test usually derives from its influence on some action taken in patient
management. Although this is usually the case, sometimes the information alone from a test may
have value independent of any action it may prompt. For example, information about prognosis
that does not necessarily trigger any actions may have a meaningful psychological impact on
patients and caregivers.
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Principle 3: Consider using decision trees.
An analytic framework is helpful when direct evidence is lacking, showing relevant key
questions along indirect pathways between the test and important clinical outcomes. Analytic
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How to Assess Impact
3 important points

1. impact = causal effect on final outcomes
‣ comparison group (risk of bias)
‣ extrapolation (indirectness)
2. importance of mapping out the causal chain!
‣ logical framework connecting intermediate
(surrogate) to final outcomes
3. importance of context!
‣ need to understand reasons for heterogeneity
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2.

How to study it /
which designs?
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Study Design Examples
RCTs
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Study Design Examples
Quasi-experimental studies

Articles

Feasibility, diagnostic accuracy, and eﬀectiveness of
decentralised use of the Xpert MTB/RIF test for diagnosis
of tuberculosis and multidrug resistance: a multicentre
implementation study
Catharina C Boehme, Mark P Nicol, Pamela Nabeta, Joy S Michael, Eduardo Gotuzzo, Rasim Tahirli, Ma Tarcela Gler, Robert Blakemore,
William Worodria, Christen Gray, Laurence Huang, Tatiana Caceres, Rafail Mehdiyev, Lawrence Raymond, Andrew Whitelaw,
Kalaiselvan Sagadevan, Heather Alexander, Heidi Albert, Frank Cobelens, Helen Cox, David Alland, Mark D Perkins

Summary

Background The Xpert MTB/RIF test (Cepheid, Sunnyvale, CA, USA) can detect tuberculosis and its multidrugresistant form with very high sensitivity and specificity in controlled studies, but no performance data exist from
district and subdistrict health facilities in tuberculosis-endemic countries. We aimed to assess operational feasibility,
accuracy, and eﬀectiveness of implementation in such settings.
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Methods We assessed adults (≥18 years) with suspected tuberculosis or multidrug-resistant tuberculosis consecutively
presenting with cough lasting at least 2 weeks to urban health centres in South Africa, Peru, and India, drug-resistance
screening facilities in Azerbaijan and the Philippines, and an emergency room in Uganda. Patients were excluded
from the main analyses if their second sputum sample was collected more than 1 week after the first sample, or if no
valid reference standard or MTB/RIF test was available. We compared one-oﬀ direct MTB/RIF testing in nine
microscopy laboratories adjacent to study sites with 2–3 sputum smears and 1–3 cultures, dependent on site, and drugsusceptibility testing. We assessed indicators of robustness including indeterminate rate and between-site performance,
and compared time to detection, reporting, and treatment, and patient dropouts for the techniques used.
Findings We enrolled 6648 participants between Aug 11, 2009, and June 26, 2010. One-oﬀ MTB/RIF testing detected 933
(90·3%) of 1033 culture-confirmed cases of tuberculosis, compared with 699 (67·1%) of 1041 for microscopy. MTB/RIF

Published Online
April 19, 2011
DOI:10.1016/S01406736(11)60438-8
See Online/Comment
DOI:10.1016/S01406736(11)60513-8
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Study Design Examples
Studies of clinical decision-making
INT J TUBERC LUNG DIS 15(5):641–646
© 2011 The Union
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Use of Drug-Susceptibility Testing
for Management of Drug-Resistant
Tuberculosis, Thailand, 2004–2008

Does solid culture for tuberculosis influence clinical
decision making in India?

Eugene Lam, Sriprapa Nateniyom, Sara Whitehead, Amornrat Anuwatnonthakate,
Patama Monkongdee, Apiratee Kanphukiew, Jiraphan Inyaphong, Wanlaya Sitti, Navarat Chiengsorn,
Saiyud Moolphate, Suporn Kavinum, Narin Suriyon, Pranom Limsomboon, Junya Danyutapolchai,
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SUMMARY
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Decision Making in Suspected
Extrapulmonary Tuberculosis*
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Learning Objectives

Distinguish the clinical turnaround time for drug-

Evaluate physician actions based on the results of DST in the current study

Analyze risk factors for worse clinical outcomes of TB treatment in the current study.
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Methods: We performed a retrospective analysis of all patients who underwent the NAA
least one nonsputum sample, excluding cerebrospinal fluid, from 1999-to 2001 in one larg
hospital. For these patients, we reviewed the hospital course, with particular attention to
the NAAT and its influence on days treated with antituberculous medications and days
diagnosis.
Results: Thirty-five patients with suspected tuberculosis who had undergone the N
extrapulmonary specimens were identified. From three patients, NAAT results were non
tic because of inhibitors, and they were excluded from the analysis, leaving 32 p
Tuberculosis was ultimately diagnosed in 14 of these 32 patients. NAAT findings were po
specimens from 12 of 14 patients with extrapulmonary tuberculosis and in 0 of 18 cases
tuberculosis was excluded (sensitivity, 86%; specificity, 100%; positive predictive value
negative predictive value, 90%). In only 2 of 19 patients treated with antituberculous med
was the NAAT result used to determine the onset or discontinuation of therapy. In no
was a negative NAAT result used by clinicians as definitive evidence that a patient did n
extrapulmonary tuberculosis; in all but one case, patients were continued on antitube
therapy until final culture results were available.
Conclusions: The NAAT proved to be a sensitive and specific test for detection of M tube

Study Design Examples
uncontrolled/hypothetical/model-based
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20

Diagnostic Causal Chain & Spectrum of diagnostic research
Test performance

Clinical impact
decreased
time to Dx

Speed

decreased
turn-around-time

Patient impact

reduced # of visits
before TB Dx

reduced %
initial default

Faster
appropriate
ATT

Rule-in

Improved
TB Dx test

increased # of
cases where TB
is correctly ruled-in

increased # of
confirmed TB-patients
put on ATT

increased
accuracy

Rule-out

reduced # of invasive
diagnostic procedures
increased # of
correct non-TB
diagnoses made

increased # of
cases where TB
is correctly ruled-out

reduced # of
over-diagnoses
and over-treatment

21

- Improved treatmentoutcomes
- Reduced morbidity
- Reduced mortality

Diagnostic Causal Chain & Spectrum of diagnostic research
Test performance

Clinical impact
decreased
time to Dx

Speed

decreased
turn-around-time

Patient impact

reduced # of visits
before TB Dx

reduced %
initial default

Faster
appropriate
ATT

Rule-in

Improved
TB Dx test

increased # of
cases where TB
is correctly ruled-in

increased # of
confirmed TB-patients
put on ATT

increased
accuracy

Rule-out

e

T
AT
c
iri
p
m

reduced # of invasive
diagnostic procedures
increased # of
correct non-TB
diagnoses made

increased # of
cases where TB
is correctly ruled-out

reduced # of
over-diagnoses
and over-treatment

21

- Improved treatmentoutcomes
- Reduced morbidity
- Reduced mortality

Diagnostic Causal Chain & Spectrum of diagnostic research
Test performance

Clinical impact
decreased
time to Dx

Speed

decreased
turn-around-time

Patient impact

reduced # of visits
before TB Dx

reduced %
initial default

Faster
appropriate
ATT

T;
AT . TB
ric g
pi -ne
em ZN
le
litt

Rule-in

Improved
TB Dx test

increased # of
cases where TB
is correctly ruled-in

increased # of
confirmed TB-patients
put on ATT

increased
accuracy

Rule-out

e

T
AT
c
iri
p
m

reduced # of invasive
diagnostic procedures
increased # of
correct non-TB
diagnoses made

increased # of
cases where TB
is correctly ruled-out

reduced # of
over-diagnoses
and over-treatment

21

- Improved treatmentoutcomes
- Reduced morbidity
- Reduced mortality

Diagnostic Causal Chain & Spectrum of diagnostic research
Test performance

Clinical impact
decreased
time to Dx

Speed

decreased
turn-around-time

Patient impact

reduced %
initial default

Faster
appropriate
ATT

h

hig

T;
AT . TB
ric g
pi -ne
em ZN
le
litt

Rule-in

U

F
LT

Improved
TB Dx test

reduced # of visits
before TB Dx

increased # of
cases where TB
is correctly ruled-in

increased # of
confirmed TB-patients
put on ATT

increased
accuracy

Rule-out

e

T
AT
c
iri
p
m

reduced # of invasive
diagnostic procedures
increased # of
correct non-TB
diagnoses made

increased # of
cases where TB
is correctly ruled-out

reduced # of
over-diagnoses
and over-treatment

21

- Improved treatmentoutcomes
- Reduced morbidity
- Reduced mortality

Diagnostic Causal Chain & Spectrum of diagnostic research
Test performance

Clinical impact
decreased
time to Dx

Speed

decreased
turn-around-time

reduced # of visits
before TB Dx

sto
ck

h

ts

ou

hig

Rule-in

U

T;
AT . TB
ric g
pi -ne
em ZN
le
litt

increased # of
cases where TB
is correctly ruled-in

increased # of
confirmed TB-patients
put on ATT

increased
accuracy

reduced # of invasive
diagnostic procedures

Rule-out

e

Faster
appropriate
ATT

reduced %
initial default

F
LT

Improved
TB Dx test

T
AT
c
iri
p
m

Patient impact

increased # of
correct non-TB
diagnoses made

increased # of
cases where TB
is correctly ruled-out

reduced # of
over-diagnoses
and over-treatment

21

- Improved treatmentoutcomes
- Reduced morbidity
- Reduced mortality

Diagnostic Causal Chain & Spectrum of diagnostic research
Test performance

Clinical impact
decreased
time to Dx

Speed

decreased
turn-around-time

reduced # of visits
before TB Dx

sto

Rule-in

h

ts

ou

hig

increased # of
confirmed TB-patients
put on ATT

reduced # of invasive
diagnostic procedures

Rule-out

T
AR

ck

U

T;
AT . TB
ric g
pi -ne
em ZN
le
litt

increased # of
cases where TB
is correctly ruled-in

increased
accuracy

e

Faster
appropriate
ATT

reduced %
initial default

F
LT

Improved
TB Dx test

T
AT
c
iri
p
m

Patient impact

increased # of
correct non-TB
diagnoses made

increased # of
cases where TB
is correctly ruled-out

reduced # of
over-diagnoses
and over-treatment

21

- Improved treatmentoutcomes
- Reduced morbidity
- Reduced mortality

ist

log

Diagnostic Causal Chain & Spectrum of diagnostic research
Clinical impact

Patient impact

es
su

l is

ica

Test performance
decreased
time to Dx

Speed

decreased
turn-around-time

sto

Rule-in

h

ts

ou

hig

increased # of
confirmed TB-patients
put on ATT

reduced # of invasive
diagnostic procedures

Rule-out

e

T
AR

ck

U

T;
AT . TB
ric g
pi -ne
em ZN
le
litt

increased # of
cases where TB
is correctly ruled-in

increased
accuracy

T
AT
c
iri
p
m

Faster
appropriate
ATT

reduced %
initial default

F
LT

Improved
TB Dx test

reduced # of visits
before TB Dx

increased # of
correct non-TB
diagnoses made

increased # of
cases where TB
is correctly ruled-out

reduced # of
over-diagnoses
and over-treatment

21

- Improved treatmentoutcomes
- Reduced morbidity
- Reduced mortality

ist

log

Diagnostic Causal Chain & Spectrum of diagnostic research
Clinical impact

Patient impact

es
su

l is

ica

Test performance

low

Speed

ry

ve

reduced # of visits
before TB Dx

sto

Rule-in

h

ts

ou

hig

increased # of
confirmed TB-patients
put on ATT

reduced # of invasive
diagnostic procedures

Rule-out

e

T
AR

ck

U

T;
AT . TB
ric g
pi -ne
em ZN
le
litt

increased # of
cases where TB
is correctly ruled-in

increased
accuracy

T
AT
c
iri
p
m

Faster
appropriate
ATT

reduced %
initial default

F
LT

Improved
TB Dx test

U

decreased
time to Dx

F
LT

decreased
turn-around-time

increased # of
correct non-TB
diagnoses made

increased # of
cases where TB
is correctly ruled-out

reduced # of
over-diagnoses
and over-treatment

21

- Improved treatmentoutcomes
- Reduced morbidity
- Reduced mortality

Panel Discussion

22

Panel Members
Adithya Cattamanchi

UCSF

Claudia Denkinger

FIND

Afrânio Kritski

Universidade Federal do
Rio de Janeiro

Andrew Ramsay

TDR

Grant Theron

UCT
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Challenges & Lenses
!
1. test developer!

1. What is impact / which
outcomes?

2. researcher!
- primary research
- systematic reviews

2. How to study it / which
designs?

3. policy maker / guideline developer!
- global
- country level

3. How to consider
context?

4. Funders!
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