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Mindset for innovation

“The significant problems we face cannot be solved 
at the same level of thinking we were at when we

[humanity] created them.” Albert Einstein



Could antibiotic exposure be an explanation?

1.

2.

3.

4.

B       R      R-10  R-100
A.

B.

B      R     B    R

5.

6.

7.

8.

9.

10.

11.

12.

B      R     B    R

5.

6.

7.

8.

9.

10.

11.

12.

     Ogawa                       I naba

Plaques

Antibiotic

“Among diarrheal samples positive by nanoliter 
quantitative PCR (qPCR) for V. cholerae, the odds that an 
RDT was positive was reduced by more than 99% when 

azithromycin was detected.”

(2015 Single Site Study. JCM. Nelson and Khan et al. 2020)  

We know that RDTS can have inconsistent results. Why?
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“Among diarrheal samples positive by nanoliter 
quantitative PCR (qPCR) for V. cholerae, the odds that a 

RDT was positive was reduced by 89% when lytic phages 
were detected.” 

(2015 Single Site Study. JCM. Nelson and Khan et al. 2020)

Could lytic phage be an explanation?

We know that RDTS can have inconsistent results. Why?
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*ICP1 is in S. East Asian, the DRC (UF), S. Sudan (JHU), Kenya (JHU). 
ICP2 and ICP3 have not been detected in DRC, S. Sudan, Kenya.



Results (conventional mindset)

RDT with qPCR (tcpA) as reference standard* 
Sensitivity: 48% (44-53%)
Specificity: 85% (83-86%)
PPV: 42% (38-47%)
NPV: 88% (86-89%)

Culture with qPCR (tcpA) as reference standard* 
Sensitivity: 30% (26-35%)
Specificity: 97% (96-98%)
PPV: 72% (64-78%)
NPV: 86% (84-87%)

*Analyses do not control for antibiotic exposure. Ct cutoffs at 28.

Test positivity 
among 2574 

patients 



Take home points
• Antibiotics can reduce odds of RDT positivity by >90%
• Phage can reduce odds of RDT positivity by >80%
• We may be judging diagnostics with the wrong standard
• There is no one gold standard, requires an in silico gold standard

Next steps towards innovation
• When to use RDT? Need decision-support on when to use
• How to interpret RDT? Decision-support to predict true pos/neg
• Determine the biologic mechanisms by which diagnostics fail
• Develop diagnostics that include phage detection



Mindset for innovation

At GTFCC, let’s explore how might we make
cholera diagnostics that are more resilient to fit the 

needs/wants of stakeholders?



Antibiotic Exposure
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