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® Whatever little we have, is all new!!
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
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Summary
Lo 300 76 120453 Background Control of tuberculosis in setiings with high HIV prevalence is o pressing pullic helth priority. We
tested two active case-finding strategies to target long periods of infectiousness before diagnosis, which is typical of
HIV.negative mberouloss and s a key driver of ransmission.

Methods Clussers of nelghbourhoads in the high-densiry residential suburbs of Harare, Zimbabwe, were randomised
o reveive siv ronds of active e Bading 2t Gmonthly intervals by either mobile van o dooeoodoor visits.
Randomisation was done by selection of discs of two colours from an opaque bag, with one disc 1o represent every
cluster, and one colour allocated w each inerventon group before selecion began. In bath groups, sdule (=16 years)
residents volunteering chronic cough (=2 weeks) had two sputum specimens collected for fluorescence microscopy.
Commmmunity heahth workers aned chester residents were not masked o intervention allction, but investigasors and
hbonl.oq m:T were masked 10 allecation until final analysis. The primary outconve was the cumulative yield off
ulozls per 1000 adult residents, compared berween Intervention groups; amll;!ls wis Iwimendon
u.lmn The secondary whangye in " itive tule .mlmr. hum
before round six of intervention in 12% of randomby selected ks from the groups combined
analysis was based on pardcipants who provided sputum in the rwo prevalence surveys. This wial is registered,
number ISRCTNS4352452.

Findings 46 study clusters were identified amd andomby allocated equally between intervention: groups, with
55741 adults in the mobile van group and 54691 in the deor-to-door g:oup al basellne. HIV prevalence was 21%
Instinme sowmn (1916/9060) and in the ¢ months before the bon rave was 1.8 per
Asca et it oy 1000 adulls per year, The trial was completed as planned with o ad\'eme events. The mobile van detected
Sourth African Cennre far 155 snml\-pnslll\e patlents from 5-6&. panklpams submirting sputum compared with 137 of 4711 panicipams
ey it door-to. Irisk ratin 1. £8, 955 C11.11-1.96, =) 0087). Thimverall prevalonce
arima) usmeerutyar 0f culture-positive luhemllosls dedmed from &-5 per 1000 adulis (95% CI 5-1-8-3) 10 3.7 per 1000 adulis
Stlitench, SovthAfrics (2. 65, 0; adjusted risk ratio 0.59, 955 CI 0. 40-0.89, p=0.0112).
S ——
pletst Wide of acth finding. particularly with a mobile van approach, could have rapid

Health S, Usiversity of erculosis transmission and disease.

Lancet 2010

Twelve-monthly versus six-monthly radiological
screening for active case-finding of tuberculosis:
a randomised controlled trial

Gavn J Churchvnrd "2 Katherine f|cld|ng Z Surita Aows," Llu:abl:th L CDrbctl
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ABSTRACT

Background The incick
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contrl programmes, ncluding

of rubarcuosis has increamd
despite compreheniae
radoiopcal sereening
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5 Methods Empioyees of 8 goid mining company were
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S'I*“t‘” e e of Pubic baseire, 12 and 24 months) or the intenention am
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with routine radiographs. Tuberculesis cases detected in
Fanived 18 March 2010 the G-monthly versus the 12-monthly soreening am had
Bcompted] 70 I exiensve dswse (p-0.05) and a lower

preulosis-spechic mort

berculsis

1 was most marked m the frst 2 months of
treatment (HA 0.48, 35% C10.23 to 0.58, p~0.04] when
death frem hbwruss & most lkely.

Discussion In settings with a high
and uberodoss despie
measwres, more frequent case-finding may reduc
extent of disease. tuberculosis martality and tuberculoss
transmission thiough exlier detection of actve
ubarcudos cates. T . al
ubecuoss suspects
be investigaced for tubie
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A Multi-Country Non-Inferiority Cluster Randomized Trial
of Frontloaded Smear Microscopy for the Diagnosis of
Pulmonary Tuberculosis

Luis Eduardo Cuevas ™, Mohammed Ahmed Yassin', Najla Al-Sonboli®, Lovett Lawson®, Isabel Arbide®,
Masher Al-Aghbari®, Jeevan Bahadur Sherchand’, Amin Al-Absi®, Emmanuel Nnamdi Emenyonu®, Yared
Merid®, Mosis Ifenyi Okobi®, Juliana Olub i Onucha®, Mell halew®, Al Aseffa’®,
Greg Harper', Rachel Mary Anderson de Cuevas’, Kristin Kremer'", Dick van Soolingen'’, Carl-Michael
Mathanson®, Jean Joly®, Brian Faragher', Stephen Bertel Squire', Andrew Ramsay”
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Abstract

Background: Mom than 50 millien people arcund the world ame imvestigated for tuberculosis using sputum smear
micrascopy annually. This process requires repeated visits and patierts often drop out.

Meothods and Findings: This clinical trial of adults with cough =2 wk duration (n Ethiopia, Nepal, Nigeria, and Yemen)
compared the sersitivity/'specificity of two sputurn samples collected “on the spot” during the first visit plus one sputurmn
sample collected the following moming (spot-spot-marming [SSMI) versus the standard spot-morning-spot (SMS) scheme.
Analyses were per protocol analysis fPPA! and intention to treat (ITT). A sub-analysis compared just the first two smears of
each scheme, spot-spot and spot-marning. In total, 6,627 patients (3,052 S5M/3,575 SMS) were enrolled; 6,466 had culture
and 1,526 were culture-pasitive. The sensitivity of SSM (ITT, 70.2%, 95% CI 66.5%-73.9%) was non-inferior o the sensitivity
of SM5 (PP A, 65.9%, 5% Cl 62.3%~69.5%). Similarly, the specificity of S5M (ITT, 96.9%, 95% C1 93 2%-09.9%) was non-inferice
o the specificity of SMS (ITT, 97.6%, 95% C| 94.0%-99.9%. The sensitivity of spot-spot (ITT, 63.6%, 95% C1 59.7%-67.5%) was
also nonvinferior to spot-morning (ITT, 64.8%, 95% C1 61.3%-68.3%), as the difference was within the selected —5% non-
inferiority limit (defference ITT = 1.4%, 95% C1 = 3.7% to 6.6%). Patients screened using the S5M scheme were more Ekely to
provide the fint two specimens than patients screened with the SMS scheme (58% versus 94.2%, p<<0.01). The PRA and ITT
analysis resulted in similar results.

Conclusions: The sensitivity and spedificity of S5M are non-inferior 1o those of SMS, with a higher proportion of patients
submitting specimens. The scheme identifies most smear-positive patients on the first day of consultation.

Trial Registration: Current Controlled Trials ISRCTN53339491
Flease see later in the article for the Editors’ Summary.

Cuevas L et al. PLoS Med 2011

Feasibility, diagnostic accuracy, and effectiveness of 3@
decentralised use of the Xpert MTB/RIF test for diagnosis

of tuberculosis and multidrug resistance: a multicentre
implementation study

Summary
Eachgeound The Xpen MTR/RIF west (Cepheid, Sunmyvale, CA, USA) can desect miberculosts and s mltidrog:
it form it veey Bigh seeniiie and pecifciy i comtroliod but s preforemnce dats exist from
i | ieasibilin,

avsuracy, azad efficthvene of implementasion i uh siting.

Meshods We macssd adlts suspecis nubescu _— N
at beast 2 wovks i ath Africa, Peru, and Indis. resitance . =
screcning faciltes in Aserballan and the mulmm s ey o i g Paes e b In South Africa, the routine use of bleach-pretreatment
from the main analyees o deir Tweek  of o . .
vabd sefeence sanded or MTRHIE ot wan avadible, e compared onece! dinct MTR/RIF wuu in nine |1 for fluorescent microscopy meant that MTB/RIF testing
microscopy laboratories adiacent 1o sty sves with am smeaes and 1~ culbues. o drug- on the same sputum sample was not possible. Therefore,
. eopoting. o patient diuge g s in South Africa we used a study design with weekly
iatings - 11,2009, aee] s 26, 2010, alternation between a baseline group and implementation
90 ¥ ol s d = 156} of 1041 for micrescops. MTE/RIF

st senshivity was 76.9% In smearnegative, (uhmowt pasients (19 of 35 samples). aned 99.0% specific
terekomis samplos). MTTYRIF bt soemitiity fo rifampicis prsistance was 0443 (23 of 250)
0 ”omd B U nﬂemmw MTHRIF wesa sensitivity was not signifucansdy lower in s,
patients with ibreulo st w0y QR 0-1),

compared wih | day |m| 4 microscopy. 30 days (25-43) for nobd cubure mi 6 days (13-20) for Rond culear E

trom ud.muul: w0 diuﬂ ). The indeserminase rate of MTB/RIF testing was 2.4% (126 of $321 qmvi«l o ———

compared with 4.6% {441 of $%690) for cultrrs.

ko
and accurase dhwmnlt herels potentially decreasing meortdin a-e-o(hled with dlarmwk delay, drogown and %
prmm——

tundine Fousdation for bvative New Disgnossics, Rl & Melinds Gates Foundstion, Furopeass and Drvel
Comrrrhes, Climical Trials Partssrsship {TA 2007 40200 007, Wielkorme Trust (985251 /08
Intemational Development.

effextivedy be usesd in ko i iaplify patirms’ 3ces 80 rarly  Tmstmmst ety
tetaam

group. In the baseline group, routine smear microscopy
from a bleach-treated pellet was done, which was replaced
by the MTB/RIF test (used for management of patients)
in the implementation group. In both groups, a second
specimen was obtained for smear microscopy from a
sodium hydroxide (NaOH)-treated pellet, culture, and
drug-susceptibility testing.




Inclusion criteria
Local T8 = TB Symptoms (WHO algorithm}
clinic =VCT and HIV testing

» >18 years old
= Mobile 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 n «CXR i

microscopy and MGIT culture
(1% 50 patients only)
= CXR

generator)

TB Rx [DOTS
programime)®

- Ongoing T8 symptoms
- Smear/Kpert negative

Further
Management and 2
manth follow-up
and Rxas per
*Empiric TB Rx maybe initiated by attending physician culture results

Doctor’s review™

TB NEAT consortium. Cape Town, Zimbabwe and Lusaka [Dheda K et al].

cluster study period

® Unidirectional cross-over

@ All transfer from control to 1 2
intervention, but at different
times 1
© Randomization of order of transfer
More than one cluster may transfer
at once 3
Restrained in case of small number
of clusters 4

® Need even more time than in
regular cross-over design

Van den Hof, S

15/03/2012
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@ 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




GRADE: FOR HIGH QUALITY EVIDENCE, IMPACT ON PATIENT-
IMPORTANT OUTCOMES NEEDS TO BE DEMONSTRATED

Randomised trial Accusracy study

Target population Target population

Mesw test or siratey: Ol test of stestegy Hew test of strategy Redesence test

Thage Thage
Replacament Beplagement
Add-on Add-on

|

Test Test Test Test

Slngie stop Inference

false false talse )
positives megatives patitives  negatives

Management Management

lsdgements about Judgmants about
Outcomes impartast Outcomes important outcomes outcomes with
1o patients 0 patients with new fest reference test

compared with no wse of BNP in pa
the emergency department with ac
it §roun randomi

wer C0sL, with

ve

alcu
memains uncertain

pesitive  negative positive  negative Meaw test positive New test megative
Trwe and True and True and True and True and false positives  True and false negatives

ses that
incidental

T step inference

Two generic ways in which a test or
diagnostic strategy can be evaluated.
On the left, patients are randomised
1o a new test or strategy or to an

old test or strategy. Those with a
positive test result (cases detected)
are randomised (or were previously
randomised) lo receive the best
available management (second step
of randomisation for management
not shown). Investigators evaluate
and compare patienl-important
outcomesin all patients in both
Eroups.® On the dght, patients
receive both a new test and a
referance test (old of comparator
test of strategy). Investigators can
then calculate the accuracy of the
test compared with the reference
test (first step), To make judgments
about impartance to patients of
this information, patients with a
positive test (or strategy) in either
group are [or have been in previous
studies) submitted to treatment or
notreatment; nvestigators then
evaluate and compare patient-
important outcomes in all patients in
both groups (second step)

Schunemann H et al.

Viewpoint

Randomised parisons of medical tests: sometimes Invalid,

not always efficient

A

Patrick M M Bossiyt, Jercen G Limer, Bon W.J Mol

Scintigraphy

Abnormal

PTCA

Intracoronary
flow velocity

Normal

Abnormal

no PTCA
s

Normal

no PTCA

« Not just the test, but test-treatment combination that is evaluated
* There must be a clear, pre-specified link between test results and

subsequent interventions

Running trials without a protocol for translating the
test results to clinical management decisions is like
putting pharmaceuticals to trial without prespecifying
the preferred dosage, optimum route of administration,
the need for monitoring, or the way o deal with side-
effects. Designing such a drug trial would be hardly
acceptable these days. Why then should we not apply the

same  siringent  criteria o trials  of
combinations?

Lesi=lreatment

Lancet 2000

15/03/2012
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Distraction From Randomization in Diagnostic Research

CORNELIS J. BIESHEUVEL, puD, DIEDERICK E. GROBBEE, MD, PuD,
AND KAREL G.M. MOONS, ruD

The ultimare goal of medical care, including diagnostic testing, is to improve patient outcome. Accordingly,
it has been advocared widely that when establishing a test’s diagnostic accuracy, the impact of the test on
patient outcome subsequently must be quantified. When studying patient outcome in medical research, the
use of randomized comparisons comes into perspective. In our view, randomized studies often are not
necessary to validly estimate the effect of the diagnostic test on patient outcome. Results of cross-sectional
diagnostic studies, combined with results from therapeutic studies, often will suffice.

Ann Epidemiol 2006;16:540-544.  © 2006 Elsevier Inc.  All rights reserved.

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

" (New) diagnostic test far .,
/ detection of a particular by
{ disease

Evaluation of technical and  /
.. diagnostic performance

\d

Dlagnestic accuracy study to .

/ evaluate the value of a (new) test ,

/ to correctly dassify the diseased Y

compared to current reference
standard

Randomized therapeutic st
providing quantitative evid
the effects of the passinie therapies
+ for the disease on patient outcome

Longitudinal, randomized design

Cross-sectional design

Statistical or decision models 10 wsess the effect
of the (new) diagnostic test on pal

l

oUcome

~ Quantitative evidence about the
effect or contribution of the
(new) diagnostic test on patient
autcome

FIGURE 1. In the first phases of evaluating a new test, technical feasibility and diagnostic performance (is the test able to discriminare
diseused from nondise: 2
sectional study in which

ey for that disenss patient outcome. By combining results of bot

improve patient outcome

audies, one can easdly quantify the e of the diagnostc test o

Ann Epidemiol 2006;16:540-544.




Annals of Internal Medicine

[ AcapEmia AND CLINIC

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

Sarah ). Lord, MBBS, MS; Les Irwig, MBBCh, PhD; and R. John Simes, MBBS, 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 sufficient information to infer dinical
value, and when do dinicians 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 spedfic than, but of smilar
sensitivity o, 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 triaks that enrolled only patients detected by

the old test may not apply to these extra cases. Clinicians need to
wait for results from randomized trials assessing treatment 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 i similar across
the spectrum of disease,

Ved 2006:144.850-855. wew annalsang
For author affiiat

1, see end of text

Figure 1. Trial evidence versus linked evid of test

y and treatment efficacy.

Randomized Trial Test Accuracy Study plus Randomized Trial of Treatment Efficacy
Target Cases
papulation plus detected”
¥ ¥
l New test l Old test ‘ New test ‘ Ofd test 'lle\atmenl‘ ‘ No ‘
| | accuracy accuracy | treatment
: I
Cases Cases Cases Cases Patient Patient
detected detected detected detected outcomes outcomes

*Cases detected by the new and old test may not show similar response to treatment.

Lord, Annals Int Med, 200

15/03/2012



Hew best vs, old test®

s the new test more
sensitive than the old test?

*| No |

[ .

Similar senaftivity and Lens senuitive or lews specifc |
ather positive attributes, e.g.. safer. | | but other positive attribates |
more specific. or lexs costly

s ]

Yos: treatment | [ No: treatment Mot asses:
trials shiow trials show | | treatment trials anly include
response | | moresponse | | cases detected by old test

r - h 4 -
| Donotuse | [ Do lhe extra cases detected rmpesent the same |
m of

Apeeiru (ude, g ty
and the same subtype or definition of ditease?

v

b
4

gz

ks treatment response knawn to be |
similis across the range of disease
spectrum/susbtype?

h 4
Heterogeneous funknown
Await RCTY

Lord, Annals Int Med, 200

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 lest relative to current best Jrrac
However, long-term RHCTs may not always be necessary.
The authors advocate using the hypot hetical BCT as a con-
ceptual framework to identify what tyvpes of comparative
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

and existing test strategies, and primary and secondary
oculcomes. Critical steps in the pathway between testing
and patient outcomes, such as differences in test accuracy.
changes in teatment, or avoidance of other tests, are dis-
played for each test strategy. All differences between the
tests at these critical steps are identified and prioritized to
determine the most important questions for evaluation.
Long-term RCTs will not be necessary if it is valid lo use
ather sources 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 strategios. Key words:
diagnostic techniques and procedures/standards; sensitiv-
ity and specificity: randomized controlled trials as topic;
auleame sment (health care). (Med Decis Making
2008:28:E1-E12)

15/03/2012



a. The replacement test

Target pop!

Difference in test safety New test
& other affributes

Difference in Test res
sensitivity & specificity L
Change in
management I— Management —I
5 T
Pathway
TN |FN
Difference in
treatment effects

b. The add-on test

Difference in test-treatment pathway using

add-on test shown in black

Ta

Diffarence in test safety
& other attributes

Incremental
sensitivity & specif

Difierence in
treated population

cificity

Diffarencea in
treatment sffacts

1 Patien

t outco

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 treatment A using the existing test strategy.

15/03/2012
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c. The triage test
Difference in test-treatment pathway using triage test shown in black

Difference in test safety
& other aftributes

Differencain
sensitivity & specificity

Difieranca in Test neg
tested population Pathway B
TH FN

Differenca in_
treated population

Difference in
treatment effects

® 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?

E.g. Not FDA or WHO approved

Once a test is WHO-approved and is shown to be superior to
conventional test, OK to deny to half of trial participants?

Mariska Leefl
m.m.leeflang@amc.u|
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Sample size calculations for test-treatment randomised controlled trials.

Randomised to test 1
(patient numbers
proportional to areas)

Patients Patients
with without
disease disease
True False positive
positive result
result

True negative
result

False
negative
result

Randomised to test 2
(patient numbers
proportional to areas)

Patients Patients
with without
disease disease
True False positive
positive result
result

True negative
result

False
negative
resull

Ferrante di Ruffano L et al. BMJ 2012;344:bm].e686

Comparison of randomised

groups (patient numbers
proportional to areas)
Patients Patients
with without
disease disease
All All false
true positive results
positive B
results All true

negative results

A
All false

negative:
resulis

“The figure identifies those participants who contribute statistical power in a randomised trial comparing two tests
(where the difference in outcome originates entirely from a difference in diagnostic accuracy). Test 2 has higher
sensitivity than test 1 (difference shown in A). Test 2 also has higher specificity than test 1 (difference shown in B).
Different widths of diseased and non-diseased columns indicate the prevalence of disease in the study sample. Only
participants in A and B would have different test results if they received test 2 rather than test 1 and therefore the
potential for different outcomes (all other participants in the study would have the same test result, irrespective of
which test they were allocated to). Statistical power therefore depends on only the numbers of participants in A
and B (particularly A)”

1.  Randomization

Valid randomization
Concealment of allocation

2. Blinding

3. Sufficiently long follow-up

4. Analyses

15/03/2012
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