
POC testing – definitions, TPPs, barriers 

Madhukar Pai, MD PhD 
 
McGill University, Montreal & McGill International TB Centre 
 
madhukar.pai@mcgill.ca 
 

 
 



Context 

• BMGF grant to McGill to develop TPPs for point-of-care TB tests 
 

• Foundation has made recent investments in: 
– Next-generation, simple, affordable POC NAATs for deployment in health 

centers/microscopy centers 
• 21m grant to Alere + proposals received from Chinese companies 

– TB biomarker discovery and validation for simple, “pregnancy-test type” TB tests 
• 7.7m to 10 grantees 

 

• Which TPPs will be most impactful in terms of early diagnosis and 
reduction of transmission? 

– Donors need to know 
– NTPs need to know 
– Test developers need to know 
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What are the unmet diagnostic needs and TPPs of 
greatest relevance?  



Which TPP attributes are critical? 

• Target cost 
• Sensitivity/specificity (which is more important and minimum acceptable levels) 
• Point-of-care versus centralized lab testing 
• Manual versus automated 
• TB only test versus multiplexed platform (e.g. + HIV, CT/NG) 
• Integrated or reflex DST 
• Rule-in or rule-out test? 
• Infrastructure requirements (e.g. power, temperature control) 
• Time to result (how important is same-day results?) 
• Throughput 
• Sputum versus other samples 
• Requirements for reporting and connectivity 
• Drugs to include in DST 
• Importance of subgroups such as HIV-infected and children 
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To develop TPPs for POCT, we need to agree on what POC testing is! 

Dipstick or “pregnancy test” 
Cheap 
Rapid 
No instrument 
No lab 
No trained lab personnel 
Used by community health workers in 
remote areas 

Popular view: product oriented 
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Since it is so product-oriented, the dominant view: 
there is no POC test for TB 

“For TB, several new diagnostic tests have recently 
been endorsed by the WHO,  but a POC test remains 
elusive” 

This is because of the focus 
on product rather than what 
‘job needs to be done’ 
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“…absence of a dipstick-type point-of-care test 
continues to be a gaping hole in the pipeline.” 
 
Denkinger & Pai. LID 2011 



A less restrictive, more realistic and goal-oriented view 

Pai NP, et al. Point-of-Care Testing for Infectious Diseases: Diversity, Complexity, and Barriers in Low- And Middle-Income Countries. PLoS Med 2012;9(9): 
e1001306. http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001306 
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http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001306


Start with treatment (the goal) and work our way 
backwards 

Treatment is what really matters – it will have a clinical impact 
and hence a public health impact. 
 

Rapid, clinically 
actionable 

results 

Change in 
provider’s 
decisions 

Correct treatment 
or management 

choices 

Improved patient 
outcomes or 
public health 

benefits 

on the spot; in the same clinical encounter; while the patient waits; at least on the same day 
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Rapid completion of the “test and treat” loop in the 
same clinical encounter is the ‘job-to-be-done’ 

Test is 
ordered 

Test is 
done 

Results are 
reported 

Treatment* 
decision 

Patient is 
seen 

*Treatment can be: start drugs, stop drugs, modify drugs, refer, order more tests, discharge, admit, etc. 

clinical 
encounter 
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Goal-oriented definition of POC 

“Testing that will result in a clear, actionable, management 
decision (e.g. referral, initiation of confirmatory test, start of 

treatment), within the same clinical encounter (e.g. day).” 
TB MAC meeting Amsterdam 



POCT is a “spectrum” which covers a variety of 
settings, users, products (i.e. TPPs) 

Pai NP, Vadnais C, Denkinger C, Engel N, et al. (2012) Point-of-Care Testing for Infectious Diseases: Diversity, Complexity, and Barriers in Low- And 
Middle-Income Countries. PLoS Med 9(9): e1001306. doi:10.1371/journal.pmed.1001306 
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001306 
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POC testing is a spectrum (cheap dipstick in the field is just one TPP) 
 

POCT program = technology + enabling healthcare system  
 
or 
 
POCT program = test + business model* 

 
 

• Technology does not define a POC test nor determine its use at the POC. 
• It is the successful use at the point-of-care that defines a diagnostic process 

as POC testing.  
• So, we need POC testing programs, rather than POC tests. 
 
 

To summarize 

*courtesy: Peter Small 
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Is smear microscopy amenable to a POCT program? 

It is, but most healthcare systems are unable to make it work as a POCT program 



In India, for example, it can take 8 days before TB treatment is 
started after sputum smear is read +ve 



In S Africa, one in four smear-positive TB patients were not 
started on treatment within 1 month of diagnosis…  



“same-day reporting of results 
is more likely to result in 
successful treatment initiation 
than either same-day or 2-day 
collection with delayed 
reporting” 

JAIDS 2012 



Can GeneXpert work as a POCT program for TB? 



“Ultimately, the diagnosis-treatment gap will only be 
closed by rapid point-of-care diagnostic assays that can 
be used during the patient’s first clinic visit to permit 
immediate treatment decisions…” 
 
Lawn S et al. 

South Africa 



“POC use of Xpert is feasible at the primary healthcare level but must be accompanied by 
financial, operational and logistical support.”  Clouse K et al. SAMJ 2012 

South Africa 

“Providing Xpert at point of care had important advantages. Results were available 
the day of the clinic visit, allowing immediate treatment initiation and eliminating 
the need for a return visit.  This reduced the cost borne by patients…” [Van Rie et al. 
IJTLD 2013] 



India 

Xpert implemented in upgraded microscopy centers (CB-NAAT demonstration study) 
But a system is currently not in place that allows providers to start TB Rx on the same day 



“POC NAATs” 



“POC NAATs” for TB - Can they be deployed at microscopy centers?  
Will manual sample prep be a challenge? 

Will health systems allow them to be implemented for same-day Rx? 

TrueLab® by Molbio, India 

GeneDrive® by Epistem, UK NATeasy® by Ustar, China 

Loopamp® by Eiken, Japan 



Test developers seem to believe that smallness of the device or 
portability = POC technology 

Smallness/portability may help, but they do not guarantee POCT implementation 
 
It is not the size or portability,  but whether the technology can actually 
be implemented in a manner that allows rapid completion of the test and treat loop 
in any one of the 5 TPPs 



There are many barriers to establishing POCT programs 

• We need to proactively anticipate barriers for POCT programs 
and plan to overcome them 

• Existing tools like microscopy and NAATs: 
– can and should be made to work as POCT 
– health systems must invest in that 

• If a dipstick type of rapid test were to be developed, it will still 
require substantial effort to implement in POCT programs 
– Major barriers need to be overcome 



Pai NP, et al. Point-of-Care Testing for Infectious Diseases: Diversity, Complexity, and Barriers in Low- And Middle-Income Countries. PLoS 
Med 2012;9(9): e1001306. http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001306 

http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001306


Potential TPPs (TB MAC participants) 
# TPP Description 

1 Community based triage test Community based triage and referral test to be used by first-contact providers (e.g. 
community health workers, informal providers) to identify individuals who require 
confirmatory testing for pulmonary TB 

2 Community based screening test for 
active case finding 

A community based test for systematic screening (provider initiated) to identify 
individuals with early undiagnosed TB 

3 Rapid sputum based molecular test Rapid sputum based test for diagnosis of pulmonary TB for same-day treatment, such 
as a molecular test, less expensive than Xpert, one level lower (microscopy center) 

4 Rapid biomarker-based instrument-free 
test for non-sputum samples 

Rapid biomarker-based test for diagnosis of pulmonary TB for same-day treatment, 
using non-sputum samples (e.g. blood or urine), instrument free, price <= as fast-
follower, with same accuracy 

5 Centralized, high-throughput, rapid drug 
susceptibility test 

Centralized, high-throughput, rapid drug susceptibility test (existing and new TB drugs) 
in known active TB patients or those with increased risk of resistance (retreatment 
cases) 

6 Treatment monitoring test Treatment monitoring test that predicts treatment response for active TB - Test could 
meet POCT goal, but does not need to (see comment) 

7 Test for childhood TB Test for childhood TB, using a non-sputum specimen (e.g. urine, blood) that will result 
in same-day treatment 

8 Test for extrapulmonary TB Test for extrapulmonary TB on non-sputum samples, that will result in treatment 
decisions 

9 Predictive test for latent TB infection at 
high risk of active TB 

Test for latent TB infection that identifies individuals at high risk of disease progression, 
distinguishes active TB from LTBI, and results in treatment decision in regards to 
preventive therapy 

10 Home based unsupervised self-test for 
TB 

A home-based, unsupervised self-test that is extremely simple to perform and will 
trigger health seeking if positive (self-referral) 

11 Multiplexed test for TB and other 
infectious diseases 

A multiplexed test for TB and other priority infectious diseases that provides results for 
TB/HIV (and other respiratory infections, for example) 

12 Recent TB infection test for surveillance A recent TB infection test for surveillance and TB infection control 

13 An HIV/ART clinic based test to rule out 
active TB 

An HIV/ART clinic based test that rapidly rules out active TB and results in same-day 
initiation of preventive therapy in HIV-infected persons 



Outline of TPPs 



All TPPs will explicitly describe  

• The clinical purpose of the test (e.g. triage, detection, 
DST, other) 

• Goal to be met (e.g. start TB treatment on that day) 
• Target population (children, adults, community or HIV-

clinic) 
• Intended level of implementation in the health care 

system (home, community, clinic, peripheral lab, 
hospital) 

• And likely set of users. 



Key questions 

• How do we prioritize among these 13 potential TPPs? 
• Which TPP will have most impact in terms of  
early diagnosis  
 reduction of transmission? 

• Within each priority TPP, which attributes within the TPP for a 
TB diagnostic test are the most important?  

• What are the top 4-5 features that are needed for scaled 
implementation in developing countries? 

• For the priority TPPs that we identify, can we proactively 
identify the biggest barriers for POCT? 
 



How are we addressing these 
questions? 

• Case studies 
• Qualitative and quant research 
• Needs assessment 
• Market analysis 
• Modeling 
 



Prioritization matrix (draft – do not 
cite) 

Sandra Kik, Claudia Denkinger, Caroline Vadnais, Madhu Pai 



Thank you! 
Suggestions/Questions? 

We acknowledge useful input from: 
 
• Michael Kimerling, BMGF 
• Jennifer Gardiner, BMGF 
• Andrew Jones, BMGF 
• Peter Small, BMGF 
• David Dowdy 
• Claudia Denkinger 
• Nitika Pant Pai 
• Nora Engel 
• Caroline Vadnais 
• Sandra Kik 
• Pam Chedore 

Our TPP work is supported 
by a grant from the Bill & 
Melinda Gates Foundation 
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