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he BARDA Model

BARDA develops and

makes available medical
countermeasures (MCMs)
by forming unique public-

private partnerships to

drive innovation off the

bench to the patient to

save lives.

Flexible,
nimble
authorities

Promote

Multi-year
innovation

~ Facilitate
. partnerships

Cutting edge
expertise
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Regulatory and Quality Affairs Division

* RQA provides PEUA/EUA support to

contractors funded by BARDA (in

addition to authoring BARDA-sponsored Regulatory
PEUA/EUA). The support includes: Program

Support

Regulatory review of documents for
accuracy and completeness

Regulatory advice and input to

ensure the PEUA/EUAis in : r

compliance with Division-specific %:;Ii'g Regqla_t o
templates and FDA guidance,

particularly that the MCM meets an “
unmet medical need in a public

health emergency
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BARDA Diagnostics Program Goals
for Emerging Diseases

Provide clinical diagnostic tests for rapid public health emergency response, giving health
care providers critical information earlier to improve health outcomes and PH response

Develop diagnostic products that:

= Are intended for use in clinical settings to guide patient care and
medical management (EDA-cleared/EUA)

= Can be used in point-of-care and/or laboratory settings
(leveraging routine healthcare platforms whenever possible)

= Will address surge diagnostic testing demand in a public health
emergency once an event has been identified and characterized
by Laboratory Response Network (LRN) testing

= Will augment the LRN response capability

Saving Lives. Protecting Americans.



Addressing Diagnostic Needs Across

BARDA'’s Portfolio
* CBRN

= Biodosimetry
= Biothreat Diagnostics
= Antimicrobial Resistance

* Influenza & Emerging Diseases 1918 2009 Fuure
= |nfluenza
= Emerging Diseases — Zika & Ebola
= Ventilators
= Respiratory Protective Devices

* Key Strategies
= |nnovations: home tests/wearables

= Point of Care Diagnostics
= Diagnostics Infrastructure (Future)
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Diagnostics FDA Clearances FY19 & FY20

#44 #45 #46 #A47 #30 #51 #52
FluChip-8G Zika ELISA Advia Centaur Portable Bacillus anthracis ~ OraQuick® Ebola  LIAISON®XL Zika
Assay Zika Assay Ventilator Detection Kit Rapid Antigen Test Capture IgM 1l
Assay

MRI
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Biothreats and Emerging Diseases

Dx Test Developers Need

Disease natural history information
= Dx markers — what, when, where
Well characterized pathogen targets or host biomarkers
Organisms (live/inactivated)
= |nclusivity
= Exclusivity
Reagents (proteins, antigens, antibodies)
Clinical samples positive for target/biomarker
= Samples tested by approved method

= Samples from relevant patient populations (e.g. pregnant,
traveler, asymptomatic)
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Challenges to acquiring materials

Limited sources of materials
= New pathogen
» Qutbreak outside US
» CDC/PHLs — priority is outbreak response

Sample sharing agreements

= IP/*Ownership” of materials, limitations on
commercial use

Biosafety requirements
Import/shipping regulations
IRB specific for each site

Spectrum of regulatory requirements
= New disease — natural history unknown

= Live/whole organism vs. extracted
DNA/RNA

v If use inactivated, need to “prove”
inactivated prior to shipping/use

= Natural vs. recombinant proteins
(antigens, biomarkers)

» Data for all sample types

» Comparator assay (cleared or EUA)
=  Specimens types

=  Contrived samples

=  Cross-reactivity

=  Patient populations (e.g., pregnant
women, immunocompromised)
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Recent Outbreak Examples

e 2009 HIN1

= Access to test reagents

= Positive respiratory samples for test validation
* 2013 MERS-CoV

= Access to viruses, clinical samples

* 2014 Ebola
» Qutbreak outside US - Country specific MTA’s, transport/storage
= BSL-4

=  Proof of virus inactivation
= Inclusivity/exclusivity
e 2016 Zika

= Natural history questions — duration of viremia, duration of antibody, FDA required serial
bleeds, flavivirus cross-reactivity

» Qutbreak outside US — jurisdictional control over samples

= Access to contemporary viruses

= Serologic Dx — IgM positive samples needed (can’t contrive samples)
* 2019 novel Coronavirus (Wuhan)

Saving Lives. Protecting Americans.




International Sample Sharing Initiatives

Pandemic Influenza Preparedness (PIP) framework
= Improve the sharing of influenza viruses with human pandemic potential
= Achieve more equitable access for Member States in heed of pandemic vaccines and medicines used in a pandemic
=  Benefit sharing: special contracts with manufacturers that provide access to in-kind products needed for response

International Reagent Resource (IRR)
=  Provide reagents, tools and information for studying and detection of Influenza Virus
=  www.internationalreagentresource.org/

WHO R&D Blueprint

=  Developing norms and standards in the epidemic context
v' Principles and legal language for general agreement forms and guidelines to support framing of collaborations
v" Open platforms for samples’ biobanking and sharing

= www.who.int/activities/developing-norms-and-standards-in-the-epidemic-context

GHSI Framework
=  Facilitate sample sharing among the GHSI countries (G7 countries + Mexico + the European Commission)
USG Sample Sharing Framework

=  Obtaining samples and coordinating their distribution within the USG
= Responding to international requests for samples
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https://www.internationalreagentresource.org/
http://www.who.int/activities/developing-norms-and-standards-in-the-epidemic-context

NIH BEI|I Resources

* Central repository that supplies organisms and reagents to
microbiology and infectious diseases researchers
* Online catalog
= Select agents
= Emerging diseases
= mADs, proteins
* No charge for materials, registration required to order
* Researchers may deposit materials
* Diagnostic developers may access but:
= Research focused Www.beiresources.org
= Different levels of curation
= Usually limited volume of material
= Some IP limitations depending on source of material
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http://www.beiresources.org/

Ebola: HHS Dx Development Support Response

|dentified gaps:
* Antigen tests: high quality, quantified, inactivated virus* | \EESSSaSEae
* PCR tests: RNA, and inactivated viruses* e o
* Panels for inclusivity and exclusivity need to include: Ebola Zaire, other
ebolaviruses, other VHF viruses, bacteria, parasites

* Ebola/VHF virus panels can only be made in BSL-4 labs:

= CDC

= NIH (NBL, UTMB)

= USAMRIID, NBACC (CRP)

Testing with live virus (positive specimens) may still be needed either in
US BSL-4 settings or with laboratory partner in W. Africa
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USG Consensus Panel for Validation Studies

USG provided materials:

Ebola Zaire 2014

Ebola Zaire Kikwit 1995
Ebola Zaire Booue 1996
Ebola Zaire Luebo 2007
Ebola Zaire Mayinga 1976
Ebola Tai Forest (Ivory Coast)
Ebola Reston

Ebola Sudan-Gulu

Ebola Sudan-Boniface

Ebola Uganda-Bunidbugyo
Marburg Angola

Marburg Ci67

Marburg Musoke

Marburg Ravn

Rift Valley Fever virus
Crimean Congo Hemorrhagic Fever virus
Lassa virus

Dengue

Yellow fever

Bacteria:

. Salmonella sp.

. Salmonella typhi

. Shigella sp.

. Vibrio cholera

. Yersinia enterocolitica

. Borrelia recurrentis

. Coxiella burnetti

. Leptospira genus

. Pseudomonas aeruginosa
. Streptococcus pneumoniae
. Hemophilus influenzae

. Neisseria meningitidis

. Rickettsia prowazekii

. Rickettsia typhi

. Rickettsia conorii

. Rickettsia africae

Should be available through commercial sources:

Viruses:

* Influenza virus A
* Influenza virus B
« RSV

* Chikungunya

* Rotavirus

» Adenovirus

» Enterovirus

Parasite:

* Plasmodium falciparum
* Plasmodium malariae

*  Plasmodium vivax

* Plasmodium ovale

« Trypanosoma
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Ebola Panel Process
* ASPR led interagency agreement

* BARDA led assay characteristics and inclusivity/exclusivity panel
composition agreement with FDA

* NIH provided funding
* MTA’s to transfer some viruses from CDC to DoD

* USAMRIID/CRP prepared inactivated, quantified (PFU and GE)
panels of Ebola and other VHFs

* Planned to distribute through NIH BEI Repository

= BARDA established ordering criteria, approval process w NIH
First order ready to ship....
* DoD moratorium on shipping all live and inactivated Select Agents

Saving Lives. Protecting Americans.



Zika virus: BARDA Dx Response

e Serology tests
= Improve access and reduce time to diagnosis
=  Sensitivity comparable to CDC MAC-ELISA
= Improve specificity — reduce cross-reactivity with antibodies to
other Flaviviruses
» Blood Screening

= Support studies to allow IND utilization and BLA filing for
molecular tests to detect Zika virus in asymptomatic blood donors.

Saving Lives. Protecting Americans.



Zika virus: Interagency Response

* Sample acquisition to accelerate assay development
= Coordination with FDA on regulatory requirements
= Qutreach to affected countries/jurisdictions soliciting samples
= Coordination with CDC - IgM positive sera
= Qutreach to NIH — viruses, mAbs, rAgs
= Qutreach to identify commercial sources of specimens

= BARDA contract with CRO to collect convalescent serum. CDC
provides testing and biobanking support

= Distribution of samples to assay developers

e Support CDC deployment of MAC-ELISA to commercial labs
= Samples for assay validation
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IgM positive Specimens for Dx Development

* BARDA contract with CRO

= Collect convalescent serum from 100 individuals in PR or
CONUS confirmed to have Zika infection by PCR or IgM/PRNT

= Collect minimal patient information

* CDC set up repository
= Receive/store samples

= Perform MAC-ELISA and PRNT on convalescent serum to
confirm presence of Zika IgM

* BARDA-CDC create blinded panels for developers
* Developer shares results with BARDA, CDC, FDA
* Unblinded key sent to developer

Implementation of HHS Zika Specimen Repository and Its Effect on Zika Diagnostic Test Development, Petway et al, Public Health Reports, Nov 2019

Saving Lives. Protecting Americans.


https://journals.sagepub.com/doi/full/10.1177/0033354919878172
https://journals.sagepub.com/doi/full/10.1177/0033354919878172

Clinical Specimen Panels

e Serology Panels
= 10-15 IgM positive specimens per standard panel £

= Convalescent serum (4-12 weeks post symptoms) from PCR positive
individuals, or IJM/PRNT positive returning travelers

= Collected under IRB approved protocols
= Convalescent serum tested by MAC-ELISA to confirm IgM positive

* Molecular Panels

= PCR positive plasma from donor units collected in PR, collected under
IND protocol

= 10-15 PCR positive specimens per standard panel

Saving Lives. Protecting Americans.



Emerging Diseases — Zika

¢ InBios International Semi- Automated ELISA assa
N
\ (R v' EUA August 2016, v2 Assay 510(k) Cleared 2019

DiaSorin Automated Immunoassay (Liason XL)
v' EUA April 2017, EUA v2 Nov 2018, 510(k) Cleared 2019

1
[ J

Siemens Healthineers Automated Immunoassay (Centaur)

\i TN v EUA Sept 2017, v2 Assay 510(k) Cleared 2019
= | - -+ ChemBio Diagnostic Systems Lateral Flow IgM Test

— v' EUA Sept 2017, EUA v2 Feb 2018

* InBios International lateral flow IgM testy ™

= In Development <

» Blood Screening Assays

v" Roche cobas® Zika Test (6800/8800): IND 2016, Approved 2017
v Grifols Procleix® Zika Assay (Panther): IND 2016, Approved 2018

Saving Lives. Protecting Americans.




Emerging Infections Diagnostics:
Key considerations

* Next disease “unknown’”

* Interagency coordination/collaboration critical
* Public-private partnerships — engage established Dx developers
* Can’t assume molecular testing will always be best test

* Rapid international sample sharing for Dx development unlikely
* Need to pre-establish

» Relationships & sample sharing agreements
CONUS/OCONUS

= |RBs

= CRO collection contracts

= Sample Repository contracts

= Comparator assay testing options
* Assume Biosafety/Biosecurity impediments to sample sharing
* Whatever you set up — expect you’ll need to modify

Saving Lives. Protecting Americans.



Our Government Partners
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Our Industry Partners
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How to Contact BARDA

] y
Countermeasures.gov SAM,G%\Q
—~ —~—
medicalcountermeasures. beta.sam.gov/ phe.qgov/IBARDA
gov Official announcements and Program description, information,
Portal to BARDA: Register to info for all government news, announcements
request a TechWatch meeting! contract solicitations

Www.usajobs.qov
Join the team!

Saving Lives. Protecting Americans.

drive.hhs.gov
Learn about DRIVe,
including our Accelerator
Network and EZ BAA



http://www.usajobs.gov/
https://drive.hhs.gov/accelerators.html
https://beta.sam.gov/
http://www.medicalcountermeasures.gov/
http://www.phe.gov/BARDA

nCoV Contacts

@?@Medical
& Countermeasures.gov

2019 Novel

Coronavirus

Market Research Intiative

Submit Online |-

Market Research Portal

https://medicalcountermeasures.gov/
app/barda/coronavirus.aspx
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