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“Rapid, simple to use, 
financially accessible and 
quality-assured POC tests 
are urgently needed to 
enable screening, diagnosis 
and, when possible, 
treatment at the first contact 
with patients. Such 
technologies can support 
national and international 
efforts to accelerate efforts 
towards elimination targets 
of priority STIs by 2030.”

https://www.who.int/publications/i/item/9789240024168

2013 guidance

“Overall, real rapid 
low-cost point-of-care 
tests for diagnosing N. 
gonorrhoeae and 
Chlamydia 
trachomatis need to 
be developed”

Diagnostics Highlighted as a Priority: WHO

https://www.who.int/teams/global-hiv-hepatitis-and-
stis-programmes/stis/testing-diagnostics



Diagnostics Highlighted as a Priority: US

https://www.hhs.gov/sites/default/files/STI-National-Strategic-Plan-2021-2025.pdf

Goal 3: Accelerate Progress in STI Research, 
Technology and Innovation

3.3: Support the development and uptake of 
innovative STI diagnostic technologies, 
therapeutic agents, and other interventions for 
the identification and treatment of STI’s, including 
new and emerging disease threats



 NG antimicrobial resistance catalyzing need to move from empiric 
algorithmic care to diagnostic certainty and targeted treatment* 

 Asymptomatic infection reservoir – women<25 years old
 Prevent sequelae – infertility, pelvic inflammatory disease, ectopic 

pregnancy
 Mother-to-child transmission (syphilis, gonorrhea, chlamydia)
 Massive increases in congenital syphilis

 Need for integration – Trichomonas, syphilis increase risk for HIV1

Why are STI POC diagnostics important?

* Mycoplasma genitalium resistance in men 
with symptomatic urethritis 1. Cohen MS J Int AIDS Soc 2019; Wu MY STI 2021; Masha SC STI 2019

https://www.who.int/publications/i/item/9789240024168



Where are we now? Limited Menu of Assays in US

OTC Self-Test
POC

Binx NG/CT Visby NG/CT/TV

Solana TV*
Cepheid NG/CT*

Osom TV

Trinity syphilis

Chembio HIV/syphilis*

Manabe YC Clin Chem 2021*CLIA-waiver not granted
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HIV Self-Tests
Test (Manufacturer) Specimen Generation Approval

OraQuick® In-Home HIV Test
(OraSure Technologies, USA)

Oral 2nd, HIV 1/2 antibodies FDA / WHO 
PQ

OraQuick® HIV Self-Test (OraSure
Technologies, USA)

Oral 2nd, HIV 1/2 antibodies WHO PQ

INSTI HIV Self Test
(BioLytical Laboratories Inc., Canada)

Blood 2nd, HIV 1/2 antibodies WHO PQ

SURE CHECK HIV Self-Test
(Chembio Diagnostic Systems, Inc, USA)

Blood 2nd, HIV 1/2 antibodies WHO PQ

Mylan HIV Self-Test
(Atomo Diagnostics Pvty. Ltd, Australia)

Blood 3rd, HIV 1/2 antibodies WHO PQ

Check Now HIV Self Test
(Abbott Rapid Diagnostics, Germany)

Blood 3rd, HIV 1/2  antibodies WHO PQ
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Tradeoffs Between Sample Volume and Limit of Detection

Platforms with HIV viral load tests 

Company Platform Sample Type Sample 
Volume

Limit of 
Detection

TAT (min)

Cepheid (USA) Xpert Plasma 1 ml 40 copies 
/ml

92 min

Diagnostics for 
the Real World 

(UK)
SAMBA II Blood 120 µl 1,000 copies 

/ml

90 min

Abbott (USA) m-PIMA Plasma 50 µl 800 copies 
/ml

52 min  

Molbio (India) TrueNat
Plasma 500 µl 500 copies 

/ml

40+ min 
extraction 

time (20 min)Blood 250 µl



www.poctrn.org

COVID-19 Diagnostic Development: RADx Tech

https://www.poctrn.org

Validation Core

Clinical Studies Core

Clinical Review Committee

Scale up Core 

Posted on April 20, 2020
https://www.washingtonpost.com/opinions/2020/04/20/how-speed-up-testing-shark-tank-government/

RADx Tech 
RADx Advanced Technology 

Platforms
=~$1 billion

Lamar Alexander, Roy Blunt

https://www.poctrn.org/


RADx Tech Impact: OTC Tests & Paradigm Shift

• 2.3 billion total test capacity 
• ~260 million tests and products
• 44 EUA’s: 9 OTC, 8 Antigen, 1 RT-LAMP

Shifting the Paradigm

Lab >>POC OTC, POC >>LAB
Public >>Private Private>>Public



• 2.3 billion total capacity 
• ~260 million tests and products
• 44 EUA’s: 9 OTC, 8 Antigen, 1 RT-LAMP

Shifting the Paradigm

Lab >>POC OTC, POC >>LAB
Public >>Private Private>>Public

Scientific 
Innovation

Proof of 
Concept

Optimization 
Feasibility

Prototype 
Development

Clinical 
Testing

Impactful 
Use

RADx Tech Impact: Mostly Mature Technology
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What are the key features for POCT?

• <20 minutes – willingness to wait threshold unless you 
change clinic workflow

• Easy to perform – able to be performed by paraprofessionals
• Affordable – low cost of goods (COGS) for device and 

consumables
• Small footprint – many labs in clinics have limited real estate
• Multiplex or parallelization, random access

Widdice LE STD 2018; Gettinger J STD 2020
Robinson M IEEE Open J Eng Med Biol. 2021



Trade-offs: Speed, Sensitivity, Cost, Eco Footprint

Lower sensitivity
Low cost

Fast (<15 min)

Intermediate sensitivity
Intermediate cost

(20-40 min)

High sensitivity
High cost

(15-90 min)

Lateral Flow Assays Isothermal One-Pot

LAMP, CRISPR, endonuclease

Molecular POC PCR

Kersh EN J Clin Microbiol 2021



Lower sensitivity
Low cost

Intermediate sensitivity
Intermediate cost

High sensitivity
High cost

Lateral Flow Assays Isothermal One-Pot

LAMP, CRISPR, endonuclease

Molecular POC PCR

Abstract 133

GC (high organism burden) GC/CT GC/CT

Trade-offs: Speed, Sensitivity, Cost, Eco Footprint



Lower sensitivity
Low cost

Increase signal-to-noise
Without adding cost

Intermediate sensitivity
Intermediate cost

Bring down cost of goods
(new isothermal technology)

OTC – lateral flow output
+battery

High sensitivity
High cost

Suitable to context
Lower consumable costs

Less plastic
OTC – lateral flow output

+battery

Lateral Flow Assays Isothermal One-Pot

LAMP, CRISPR, endonuclease

Molecular POC PCR

Trade-offs: Speed, Sensitivity, Cost, Eco Footprint



Improve Amplification Technology
• Concentration capture sample processing innovation Increases 

sensitivity 
• Membrane filtration, magnetic bead processing1

• Could pair well with LFA or isothermal approaches that are often less sensitive 
(LAMP, HDA, RPA, CRISPR, endonuclease) 

• Increase speed of PCR to decrease TAT – rapid heating and cooling (15 min)
• MobiNAAT – miniaturization of heat block minimizing thermal mass2

• Dash (Minute Molecular)
• Multiplex – multiple pathogens or AMR detection

• Novel probe design; melt curve analysis; ratiometric
fluorescence detection

• Simplify the read-out – paper LFA after amplification

1Credle J Mod Pathol 2021; 2Trick A, Sci Transl Med 2021
Hsieh K Lab Chip 2022

loop-mediated amplification LAMP, helicase-dependent 
amplification HDA, Recombinase polymerase amplification RPA,



Beyond Amplification Technology
• Improve Performance 

• Increase signal to noise to achieve high sensitivity- nanotubes
• Leveraging the decreasing cost of sequencing to detect multiple 

pathogens and variants1

• Assays that assess host response (VirScan)3

• Pheno-molecular approaches to AMR4

• Brief antibiotic exposure prior to quantitative detection of nucleic 
acid (NAAT)

• Overcomes need to know the exact genetic basis of resistance
• Can also target mRNA transcription

1Wong KH Curr Protocols in Molecular Biol 2013, Hoff K Langmuir 20216; 2Karthikeyan S Nature 2022; 
3Xu GJ Science 2015; 4Savela ES PLoS Biology 2020



• More timely test results (POC tests) – within clinical encounter
• Process InnovationBroaden and ease access to testing – self-

collection, patient-provider interaction minimized
Clinician Collects 

specimen
RESULT

What is needed to increase the number of 
people who know their STI status? 



Clinician Collects 
specimen

RESULT

RESULT
Self-test HIV only

RESULT

RESULT

What is needed to increase the number of 
people who know their STI status? 
• More timely test results (POC tests) – within clinical encounter
• Process InnovationBroaden and ease access to testing – self-

collection, patient-provider interaction minimized



Number of Website Mail-in Testing Services that Offer 
STI Testing by State



Direct-to-
Consumer 
Test Services

Exten C et al. STD, Vol 48, No 11, 2021



Est – 2004 (chlamydia screening program) 

HIV home test

IWantTheKit (IWTK)

Mail-in, self-collection, online platform for STI testing

Iwantthekit.org

Home collection kit: Chlamydia, gonorrhea, and trichomonas testing

Arizona

Alaska

Maryland

Oklahoma



BCHD – Baltimore City Health Department

March 16, 2020

IWTK shutdown

March 30, 2020

Stay at home 
orders

BCHD clinics 
closure

April 6, 2020

IWTK re-started

April 2020

Referral of 
BCHD clients to 

IWTK  

Expansion of IWTK Due to COVID-19
BCHD Partnership
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IWTK: Impact of COVID-19 Self-Collection Mail-in 



 Public health testing capacity is limited
 Monetary investments can bear fruit (RADx Tech)
 Paradigm shift toward POC and OTC testing (regulatory 

barriers)
 Mail-in self-collection increased in popularity for STI testing 

during pandemic times
 Economies of scale – repurposing platforms for STIs

Lessons learned from COVID-19 in US



Development Approaches

Adopters are making value-based decisions

Clinical Needs-Driven

Innovate

Technological capabilities

Analytical performance

Developer interests

Context-free

Innovation potential

Development costs

Finding clinical champions

Health Technology Assessment

Solve problems

Technical specifications

Clinical performance

Clinical perceptions

Cross-context

Business Case

Cost of test/device

Integrating test into workflow

Traditional Procurement

Value-BasedTechnology-Driven

What is the motivation?

What guides development?

What are the metrics?

What perspective matters?

How important is context?

How is the technology marketed?

What are the cost considerations?

What is the main adoption issue?

What informs purchasing?

Achieve desired outcomes

Systems-level needs

Clinical/Process/Economic Outcomes

Stakeholder perspectives

Context-specific

Value Proposition

Total cost

Integrating test into care pathway

Value-Based Procurement

Korte B, Point Care, 2020 19(3):77-83



Frugal Innovation – Cost-Conscious Optimization

•R: real-time connectivity
•E: ease of specimen collection, environmental friendliness
•A: affordable
•S: sensitive
•S: specific
•U: user-friendly
•R: rapid
•E: equipment-free
•D: delivered

Land KJ Nat Microbiol 2019; Mabey D Nat Rev Microbiol 2004;

• Low cost without compromising quality
• Consideration of cost of goods up front



Resource-Limited Settings: Not Monolithic
High Throughput
High complexity

Surveillance
Public Health

Unreliable electricity
Medium throughput

Skilled Human resource
Unreliable supply chain

Individual diagnosis
Low price/test

Low infrastructure



Resource-Limited Settings: Not Monolithic
High Throughput
High complexity

Surveillance
Public Health

Unreliable electricity
Medium throughput

Skilled Human resource
Unreliable supply chain

Individual diagnosis
Low price/test

Low infrastructure

Consideration for USE CASE should be made early together with clinicians… 
…this is often missing in medtech development



• 47% of the global population has little to no access to diagnostics
• Democratization of diagnostics will empower patients
• Affects major global health priorities: universal health coverage, 

antimicrobial resistance, and global health security

“Innovation without access is not innovation at all.”

Oct 6, 2021 Lancet Commission



https://uxdesign.cc/unraveling-a-complex-ux-problem-how-a-greek-myth-helped-me-conquer-information-architecture-743ebd7d0ea

Unraveling the Gordian Knot
• Incentivize pivoting platforms from COVID-

19 to STIs (RADx)
• Improve the regulatory pathway in US

• Class III classification for HIV has had a chilling 
effect for fast followers

• Move true ‘beyond PCR’ innovation from 
proof-of-concept to commercialization

• RLS in both US and in LMIC will need cost-
effective solutions to improve access to 
diagnostics (technology and process 
innovation
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“Life is not about waiting for the storm to pass, but learning to 
dance in the rain” 
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