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Very few diagnostic RCTs in TB 

 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 



Lancet 2010 



Thorax 2010 



Cuevas L et al.  PLoS Med 2011 



A randomised controlled trial of point-of-treatment GeneXpert 
MTB/RIF Assay for the diagnosis of TB at primary care clinics in 
high HIV prevalence resource limited settings 

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



Stepped wedge design 

 Unidirectional cross-over  

 All transfer from control to 
intervention, but at different times 

 Randomization of order of transfer 
 More than one cluster may transfer at 

once 

 Restrained in case of small number of 
clusters 

 Need even more time than in regular 
cross-over design 
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Example stepped wedge design 

 Trial 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 



Methodological issues in dx RCTs 



GRADE: for high quality evidence, impact on patient-
important outcomes needs to be demonstrated 

Schunemann H et al. BMJ 2008 



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



Ann Epidemiol 2006;16:540–544. 





Lord, Annals Int Med, 2006 



RCT always needed? 

Lord, Annals Int Med, 2006 





Some issues.. 
 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? 



Sample size calculations for test-treatment randomised controlled trials. 

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

“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)” 



Grant Theron and Jonny Peter 
on behalf of the TB-NEAT consortium 

(PI: Keertan Dheda) 
Lung Infection and Immunity Unit,  

University of Cape Town, South Africa 



 We don’t know the impact of Xpert on patient health, or if it feasible to do 
the assay the clinic 

 Hypothesis: One sputum Xpert MTB/RIF performed at the point-of-
treatment will improve TB-related morbidity and patient-level costs in 
individuals suspected of TB who present to primary level clinics in high 
burden, HIV-prevalent settings. 

 Setting and patient numbers:  
1. 5 study sites in 4 countries (Cape Town, Durban, Harare, Lusaka, Mbeya) 
2. Enrolment target of approximately 1600 patients (March 2011 – February 

2012) 
3. Patients are recruited from (peri)-urban primary care clinics. An Xpert assay 

is performed on site by a study nurse. 



Each patient also receives: (i) TB-related morbidity score (at 0, 2 and 6 months), 
(ii) a health and cost questionnaire (0, 2 and 6 months), (iii) a CXR at 0 months 
and at follow-up if symptomatic 
 Patients who are TB positive are referred to the DOTS programme at the 
clinic 



• Xpert is more accurate than smear – can we justify giving half 
our patients an inferior test?  
 Culture in both arms 
 Hardly any data on if 2-3 weeks difference in treatment initiation in a clinic 

makes a difference 
 Xpert is not the standard-of-care yet in most countries 
 The same day smear-result and CXRs are benefits patients do not receive 

upfront in routine care 
 

 



 Approx. 4 new Xpert publications per month! 

 

May 2010 March 2012 
(end of 
recruitment) 

Xpert RCT 
progress: 

Xpert 
literature 
progress: 

Study design 
& protocol 
development 
June 2010 Ethics 

approval 
Oct 2010 

Recruitment begins 
Feb 2011 

Evaluation study 
NEJM Sept 2010 

Demo study 
Lancet April 2011 

WHO 
endorsement 
Dec 2010 

SA DOH 
implementation 
plan March 2011 

Phased rolled out 
of Xpert in 
Klipfontein 
district by DoH 
in Jan 2012 

Hiring of staff, 
construction of 
prefab completed 



 Balancing scientific rigor with practical constraints in difficult 
(especially in multicenter studies) 

 Maintaining relevance in a rapidly changing landscape can be hard 
 Patient outcomes are not just dependent on diagnosis  

important to keep in mind that a diagnostic + treatment package is 
often evaluated 

 Measuring long-term patient outcomes (e.g. morbidity) can require 
large patient numbers 
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