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DIAGNOSTIC RCTS
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® A few on active case detection

@ A trial on same-day smear diagnosis (TDR)

@ A trial on Xpert MTB/RIF in South Africa

@ Ongoing trials on Xpert MTB/RIF

@ Cluster-randomized stepped wedge designs
for phased implementation
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Comparison of two active case-finding strategies for
community-based diagnosis of symptomatic
smear-positive tuberculosis and control of infectious
tuberculosis in Harare, Zimbabwe (DETECTB):

a cluster-randomised trial

Hizabeth L Corbett, Tsitsi Bandason, Trinh Duong, Ethel Dauya, Beauty Makamure, Gavin | Churchyard, Brian G Williams, Shungu S Munyati,
AnthonyE Butterworth, Peter RMason, StanleyMungofa, Richard  Hayes

Summary

Background Control of tuberculosis in settings with high HIV prevalence is a pressing public health priority. We
tested two active case-finding strategies to target long periods of infectiousness before diagnosis, which is typical of
HIV-negative tuberculosis and is a key driver of transmission.

Methods Clusters of neighbourhoods in the high-density residential suburbs of Harare, Zimbabwe, were randomised
to receive six rounds of active case finding at 6-monthly intervals by either mobile van or door-to-door visits.
Randomisation was done by selection of discs of two colours from an opaque bag, with one disc to represent every
cluster, and one colour allocated to each intervention group before selection began. In both groups, adult (=16 years)
residents volunteering chronic cough (22 weeks) had two sputum specimens collected for fluorescence microscopy.
Community health workers and cluster residents were not masked to intervention allocation, but investigators and
laboratory staff were masked to allocation until final analysis. The primary outcome was the cumulative yield of
smear-positive tuberculosis per 1000 adult residents, d between i ion groups; analysi by intention
to treat. The secondary outcome was change in prevalence of culture-positive tuberculosis from before intervention to
before round six of intervention in 12% of randomly selected households from the two intervention groups combined;
analysis was based on participants who provided sputum in the two prevalence surveys. This trial is registered,
number ISRCTN84352452.

Findings 46 study clusters were identified and randomly allocated equally between intervention groups, with
55741 adults in the mobile van group and 54691 in the door-to-door group at baseline. HIV prevalence was 21%
(1916/9060) and in the ¢ months before intervention the smear-positive case notification rate was 2.8 per
1000 adults per year. The trial was completed as planned with no adverse events. The mobile van detected
255 smear-positive patients from 5466 participants submitting sputum compared with 137 of 4711 participants
identified through door-to-door visits (adjusted risk ratio 1.48, 95% CI 1.11-1.96, p=0.0087). The overall prevalence
of culture-positive wuberculosis declined from 6-5 per 1000 adults (95% CI 5-1-8.3) to 3.7 per 1000 adults
(2-6-5.0; adjusted risk ratio 0.59, 95% CI 0-40-0.89, p=0.0112).

Interpretation Wide implementation of active case finding, particularly with a mobile van approach, could have rapid
effects on tuberculosis transmission and disease.
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49 dusters in 11 suburbs assessed for eligibility
(census enumeration areas, geographical
location, nature of housing)

3 dlusters in one suburb excluded for
failure to meet eligibility criteria

r

46 dusters in ten eligible suburbs induded ‘

v v

23 dusters (mean of 2424 adult residents per 23 clusters (mean of 2378 aduit residents per
duster) allocated to mobile van group cluster) allocated to door-to-door group
23 received intervention 23 received intervention

v v

23 clusters analysed by intention to treat 23 clusters analysed by intention Lo treat
55741 adult residents recorded before intervention 54691 adult residents recorded before intervention
and 63789 after five rounds of intervention® and 60455 after five rounds of intenvention®
5466 participants reported tuberculosis 4711 participants reported tuberculosis
symptoms for sputum microscopy symptoms for sputum microscopy

Figure 1: Trial profile
*Analysis based on mean population from the two household enumeration surveys.
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Twelve-monthly versus six-monthly radiological
screening for active case-finding of tuberculosis:
a randomised controlled trial

Gavin J Churchyard,'? Katherine Finldingj," Surita Rouwx,' F!i?ahmh L [Inrhel_[,3
Richard E Chaisson,” Kevin M De Cock,” Richard J Hayes,” Alison D Grant®
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Same-day ZN

= Non-inferiority trial

= Adults with cough > 2 weeks

* Schemes randomised by week

Spot Morning Spot

Morning

bbb

Day1

Cuevas L et al. TDR/WHO

N
e

Not-inferior

The NEW ENGLAND

SEPTEMEBER 9, 2010

JOURNAL of MEDICINE

Rapid Molecular Detection of Tuberculosis

and Rifampin Resistance
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Cape Town Xpert MTB/RIF Demo Study Design:
Phase I

TB suspect | MDR suspect ‘

Weekly randomization blocks

Sputum 1 | | Sputum 2

Xperl Smear
(local lab) (locallab)

T

2 and 6 months follow up
In all TB treated and TB test positive patients

Nicol M et al. Union Conference, Berlin 2010

Cape Town Demo Study: Summary

TB suspect / MDR suspect
Two sites
I
) +
Khayelitsha (1 clinic) Paarl (6 clinics)
768 TB suspecis 1399 TB suspecis
Xpert 373 | | Control 395 | | Xpert614 | | Control 785
MGIT pos 37% MGIT pos 35% MGIT pos 18% MGIT pos21%
Ref smear pos: 15% Refsmear pos: 14% Refsmear pos: 5% Refsmear pos: 7%

l

Xpertsensitivity: 88% | ‘ZSmearsensiivilmtlﬁ% | | Xpertsensitivity: 88% | ‘Zsmearsensilivlwﬂ}%

Additional yield 42% Additional yield 40%

Nicol M et al. Union Conference, Berlin 2010
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Inclusion criteria

= TB Symptoms (WHO algorithm}
= VCT and HIV testing

= >18 years old

* Mabile numbers collected [GPS)
- Informed consent

Randomization * 1sputum sample for Xpert * 2 sputum samples for smear
{individual pt. basks and MGIT culture microscopy and MGIT culture
via central randam = 2 sputum samples for smear « CXR
e microscopy and MGIT culture

(1% 50 patients only)

= CXR

TB Rx (DOTS
programime)®

« Ongoing T8 symptams
» Smear/Xpert negative

Further
Management and 2
month follow-up

Doctor's review™

and Kxas per
“Empiric TB Rx maybe initiated by attending physician culture results
TB NEAT consortium. Cape Town, Zimbabwe and Lusaka [Dheda K et al].
I =\ | 4 | I I 4 | | L | | 4 | I =\ |
® Parallel
randomized to control or cluster  study period

intervention

direct comparison of
clusters, which can be
matched

1

A W N P

® Cross-over

randomized order of
control and intervention

requires fewer clusters but
longer time

Wash-out between periods

A W N P

Van den Hof, S
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® Unidirectional cross-over cluster  study period
® All transfer from control to

. . . 1 2
intervention, but at different

times 1
Randomization of order of )
transfer

More than one cluster may 3

transfer at once

Restrained in case of small
number of clusters

Need even more time than in
regular cross-over design

Van den Hof, S

@ Roll-out of GeneXpert in Brazil
Rio de Janeiro and Manaus
@ 14 clusters = defined areas in which all health care units send in
samples to same laboratory for diagnosis of TB
@® GeneXpert used instead of smear microscopy (and culture)
@ Transfer from smear to GeneXpert in 7 steps
® Main effects studied:

Diagnosis and treatment registration of bacteriologically confirmed
pulmonary TB, overall and for HIV+ individuals

Proportion of TB patients diagnosed with MDR

Time to appropriate treatment after diagnosis for (MDR) TB patients
Cost-effectiveness

(Treatment outcomes)

Van den Hof, S




Using the Principles of Randomized Controlled
Trial Design to Guide Test Evaluation

Sarah J. Lord, MBBS, MS, Les Irwig, MBBCh, PhD, Patrick M. M. Bossuvl, PhD

The decision to use a new test should be based on evidence
that it will improve patient outcomes or produce other
benefits without adversely affecting patients. In principle,
long-tenm randomized controlled trials (RCTs) of test-plus-
treatment strategies offer ideal evidence of the benefits of
introducing a new test relative to current best practice.
However, long-term RCTs may not always be necessary.
The authors advocate using the hypothetical RCT as a con-

and existing test strategies, and primary and secondary
outcomes. Criticnl steps in the pathway between lesting
and patient outcomes, such as differences in test accuracy,
changes in treatment, or avoidance of other tests, are dis-
played for each test strategy. All differences between the
tests at these eritical steps are identified and prioritized to
determine the most important questions for evaluation.
Long-term RCTs will not be necessary if it is valid to use

ceptual framework to identify what types of comy e
evidence are needed for test evaluation. Evaluation begins
by stating the major claims for the new test and determin-
ing whether it will be used as a replacement, add-on, or
triage test to achieve these claims. A flow diagram of this
hvpathetical RCT is constructed to show the essential
design elements, including population, prior tests, new test

ather of evidence to address these questions. Valid-
ity will depend on issues such as the spectrum of patients
identified by the old and new test strategies. Key words:
diagnostic techniques and procedures/standards; sensitiv-
ity and specificity; randomized controlled trials as topic;
outcome sment (health care]. (Med Decis Making
2009:29:E1

12}

a. The replacement test

pulation
ts

Difference in test safety New test

Difference in
sensitivity & specificity

Change in
management

& other affributes

Test pos

Difference in

treatment effects

Jicomes I
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b. The add-on test

Difference in test-treatment pathway using
add-on test shown in black

Ta

in test safaty
& other attributes

remental
ty & specificity '

Diffarence in
treated population

Diffarence in
treatment sffacts

1 Patient ¢

TP = true positive, FP = false positive
Pathway A" includes patients testing positive on the add-on test but negative on the existing
test who would not have been assigned to freatment A using the existing test strategy.

c. The triage test
Difference in test-treatment pathway using triage test shown in black

Difference in test safety
& other aftributes

Difference in Taset recult
sansitivity & specificity

Differanca in Test neg
tested population Pathway B
TN FN

Differenca in_
treated population

Diffarence in
treatment effects
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Rapid test A Gold standard |—>| Accu
Patients

suspected
of malaria

Rapid test B |—>| Gold standard |—>| Accu

Does rapid test A differentiate between diseased and n
diseased better than rapid test B?

Mariska Leefl
m.m.leeflang@amc. u|

Rapid test A

] (o weatmen |
suspected ;
of malaria

Rapid test B

\IZI No treatment

Is survival in patient who do receive rapid test A better
than in those who do receive rapid test B?

Mariska Leeflg
m.m.leeflang@amc.uf
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When performing a randomized trial to determine the impact of a di-
agnostic test or strategy on patient outcome, an initially diagnostic research
question is transformed into therapeutic research question (with the goal
of establishing causality) with corresponding consequences for the design
of the study. A disadvantage of a randomized approach to directly quantify
the contribution of a diagnostic test and treatment on patient outcome is
that it often addresses diagnosis and treatment as a single combined strat-
egy, a "package deal.” This makes it impossible to determine afterwards
whether a positive effect on patient outcome was attributed solely to the im-
proved diagnosis by using the test under study or to the chosen (new) treat-
ment strategies.

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

® Tests must be sufficiently accurate

® Actions after each possible test results must
follow a clear unambiguous protocol

® Sample sizes may be large

@ Diversity and complexity of diagnostic process
leads to infinite number of possible trials

® Ethical questions
OK to randomize to an experimental test?

Once a test is WHO-approved, OK to deny to half of
trial participants?

Mariska Leefl
m.m.leeflang@amc.uf
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Hew beal v, old tead” |

s the new test more | L
sensitive than the old test? ] |
‘Similar sensitreity and Lews senuitive or less specific
es other positive attribules, g, safer, | | but other positive attribules
moee specific. or less costly .

D the extra cases L
detected respond to Assess tradealt |
traatmant?
Yes; irestment Ho; Urmatment ot siveised;
trials show trials show | | treatment trials only include
response noreponse | | cases detected by ofd test
L 4
| Denstuse Do the exira caves deteciad mpresant the same |

spectrum of disease (size, grade. and severity)
and the same subtype or definition of disease? |

Lord, Annals Int Med, 200

Randomization

Valid randomization
Concealment of allocation

Blinding

Sufficiently long follow-up

Analyses
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