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Everyone agrees that we need POC TB testing, but we need to first 
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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Started with treatment (the goal) and worked our way 
backwards 

Treatment is what really matters – it will have a clinical impact 
and hence a public health impact on reducing transmission… 
 

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 (dipstick in the community 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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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 



Smear microscopy is not a dipstick, but is it amenable 
to a POCT program? 

It is, but most healthcare systems are unable or unwilling 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 

“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 



Even if Xpert can be made to work as a POCT program, 
it was designed for district/sub-district labs 

? Microscopy centers 
- More decentralized 
- Closer to patients 
- May help detect TB earlier 



Sputum smear volumes in 22 highest TB burden 
countries: Preliminary results of ongoing survey 
Sandra Kik, Madhukar Pai et al. 

Millions of patients are 
tested at this level 
 
TB drugs are usually available 
 
 
This is the most decentralized 
level where Rx can be initiated 

Why are microscopy centers important? 

Country 
Number of 
microscopy 

centres 

Annual  
smear volumes in 

public sector 
(millions) 

Afghanistan Pending  0.46 
Bangladesh 1059 4.00 

Brazil Pending  Pending 
Cambodia 214 0.55 

China Pending  Pending 
Congo (DRC) 1,522 0.89 

Ethiopia 2,497 6.04 
India 13,000 7.87 

Indonesia 5,566 2.04 
Kenya 1818 4.85 

Mozambique 300 0.25 
Myanmar Pending Pending  

Nigeria 1,341 1.90 
Pakistan 1,171 1.78 

Philippines Pending 1.81 
Russia Pending Pending  

South Africa 240 4.56 
Tanzania 830 0.55 
Thailand 1,081 0.56 
Uganda 1,030 0.24 
Vietnam 818 2.46 

Zimbabwe 220 0.06 
Total 32,707 40.9 



Enter “POC NAATs” [‘fast-followers’] 



“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 



Courtesy: A. Ramsay, Kenya; Lucian Davis and Adithya Cattamanchi, Uganda; Madhu Pai, India 





Characteristics of peripheral 
microscopy centers in 22 HBCs 

LEGEND  BAD GOOD MAYBE 
UNSURE/ 
no answer 



Characteristics continued 



Even if we can deploy NAATs in microscopy 
centers, which problem will it fix? 

Health system delay can be  
reduced via POCT 

? 



Patient delays can be considerable, as 
shown by systematic reviews 

Average patient delay ~ 1 month 
Total delay of 2 – 3 months 



If much of the transmission occurs early, then new POCT 
diagnostics may have little impact on TB incidence… 

Graphic: courtesy Frank Cobelens 



Are patients not seeking care, or are they 
seeking care from informal, ‘invisible’ sectors? 

In many developing countries, there are huge numbers of: 
– Unqualified healthcare providers 
– Less than qualified providers 
– Traditional healers 
– Chemists and pharmacists 
– Alternative health system practitioners 



“Informal providers make up a significant portion of the healthcare sector 
globally... Utilization estimates from 24 studies for healthcare services 
ranged from 9% to 90% of all healthcare interactions….” 
 
PLoS ONE 2013 

A large number of people with TB are 
not seeking first-contact care in NTPs 



Long, broken pathway to care 
 
On average, 3 providers are seen before 
TB diagnosis and treatment 

India: TB patients often seek care 
from informal providers and 

chemists in the private sector 



So, to diagnose TB early, we need a strategy to engage 
providers who see TB patients first 

We modeled the population-level impact and resource implications of scaling-up a 
molecular diagnostic test (Xpert MTB/RIF) in different healthcare sectors over five 
years. 

Salje H et al. Under review [confidential] 



Transmission model that accounts for private/informal sector, 
movement between the sectors, and diagnostic delays 

Salje H et al. Under review 



Key findings: it is not just the technology, but 
how it is deployed that matters 

Transformative strategies require private/informal sector engagement, 
improved quality of care, and substantial resources.   

Salje H et al. Under review 



Final thoughts… 

• DOTS has saved lives, but has not reduced incidence as 
expected 
 

• Early diagnosis will require two approaches: 
 

– New technologies, designed for decentralized settings 
 

– New delivery strategies 
• POCT programs to reduce health system delays 
• Large-scale engagement of informal, private and first-contact providers to 

reduce patient pathways to care 



Both approaches are being pursued! 

NAATs for microscopy centers Innovative private-sector initiatives 



Thank you! 
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