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EPIDEMIOLOGICAL STUDIES

EPIDEMIOLOGIC STUDIES

« 8 Clinical Trial sites in Brasil (NICHD)

» Prospective study in Brasil (Yale)

« Natural history population study in
Nicaragua (UC Berkeley)

« Natural history population study in Brasil
(U Alabama; UC Berkeley)

 Planned prospective maternal study
(NICHD)

EPIDEMIOLOGIC STUDIES

Transfusion recipient study (NHLBI)

o Zika pathogenesis in pregnant primates
(U Wisconsin

e Mouse model on Zika intrauterine
infection (Utah State)

* Plan for Zika in Pregnancy clinical
network in region; multiple sites
(NIAID/NICHD)

 Mouse model (Wash U; CDC)
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DIAGNOSTICS/VECTOR CONTROL

Zika Diagnostics Vector Control

 Wolbachia studies (corporate)

ELISA Development (LVD)

. Improved Nt Assay (LVD) » vector competence/insecticide resistance (Yale)

« Improved PCR probes (LID) » Insecticide/repellant research (UC Riverside)

 Larvacide-treated adult male mosquitoes

e Multiplex RT PCR
Hitipiex (corporate)

(Columbia; UC Berkeley; MIT)

 New rapid gene coding (Columbia)

» Generation of Zika MAbs (Wash U; CDC)
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TREATMENT/VACCINES

TREATMENT VACCINE DEVELOPMENT

« Antiviral screening (Utah) « Zika LAV chimera on DEN4
backbone (LID)

 Rodent model for therapeutics
testing (Utah State) « DNA to VLP vaccine (VRC)

 Therapeutic MAbs (Rockefeller) « VSV-expressing Zika E
(Harvard)
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OTHER GRANTS/MEETINGS

OTHER GRANTSAWARDED MEETINGSWORKSHOPS

» Basic research; improved PCR; serological « 16 Feb NAM Research Priorities
assays, phylogenetic analyses; vector fithess;
mosquito transmission (UTMB)

18 Feb R21 Grants, rapid funding opportunity

* Molecular structure (LID; Purdue)

28-29 Workshop w/ BARDA

e Cloning multiple strains (UNC)

e Study primary human trophoblasts (NICHD)

 Immune response to Zika (LV)

« Zika fitness, emergence, evolution (U Colorado)

« ADE (Wash U)

 Metabolomics /biosignature studies (UNC)



END
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Vaccine Development Pathway

=

|dentify which part of the virus is immunogenic

2. Design produatandidateshat deliver that protein(s) into a human
* Inactivated virus
e Subunit proteins / peptides
* Virus like particles
« Live attenuated virus or chimeric virus
* \ectored expressit
« DNA/RNA launched expression
Characterize / evaluate in the appropriate anmualels
Prepare clinical lot material

Test, test, test. And then test some more.
 Phasel Safety & immunogenicity
« Phasell Expanded safety & immunogenicity. Dosinge A
« Phase lll Expanded safety and efficacy

Scale up manufacture / Regulatory approval

Launch / market vaccine
« Phase IV Post-licensure monitoring

ok w

~N o

Phil Russell

Laboratory of Infectious Diseases, NIAID 33



Vaccine Development Pathway

=

|dentify which part of the virus is immunogenic V4

2. Design produatandidateshat deliver that protein(s) into a human 4 mos.
Inactivated virus

Subunit proteins / peptides

Virus like particles

Live attenuated virus or chimeric virus

Vectored expressit

« DNA/RNA launched expression

3. Characterize / evaluate in the appropriate anmualels 4 mos.
4. Prepare clinical lot material 4 Mos.
5. Test, test, test. And then test some more.
 Phasel Safety & immunogenicity 3 mos.
« Phasell Expanded safety & immunogenicity. Dosinge A 8 mos.
 Phase lll Expanded safety and efficacy 14 mos.
6. Scale up manufacture / Regulatory approval 4 Mos.
+—Launeh-FHmarket-vaeein
-—Phase—N—PesHieensufe—mem{eFing 46 mos.

Laboratory of Infectious Diseases, NIAID 34



ZIKV Vaccine Approaches

| nactivated PaxVax, CA, USA
NewLink Genetics, MA, USA
GSK, USA/Belgium
Bharat Biotech, India
WRAIR / NIAID / BARDA, USA

Subunit / Protein Sciences, CT, USA

Peptide Hawaii Biotech, HI, USA
Bharat Biotech, India
Repliking, MA, USA

Live NIAID-LID / Instituto Butantan, USA/Brazil
UTMB / Instituto Evandro Chagas, USA/Brazil
Sanofi Pasteur, France

Vectored Jenner Institute (Chimp adenovirus), UK
Harvard University (VSV), MA, USA
Themis Bioscience (Measles), Austria

DNA / RNA NIAID-VRC (Biojector needle-free), USA
Inovio Pharmaceuticals (Electroporation), PA, USA
GSK (RNA), USA/Belgium

Laboratory of Infectious Diseases, NIAID



ZIKV Vaccine Questions/Concerns

1. Who to vaccinate?
e Special populations — Pregnant women,
Immunocompromised
e Serological background

2. When to vaccinate
« Age
e Doses
e Durability

3. Safety?
* Replicating vs. non-replicating vaccines
* Neurovirulence

e Guillain—Barré syndrome
Laboratory of lnfe(i&o(lﬁll?gﬁlf‘ﬁsc NIAID 36



The NIAID Dengue Vaccine

e Live attenuated

e Tetravalent

e Single dos

e Tested in over 1600 subjects (Phase 1 & 2) inuhtrees
* Phase Il efficacy study currently underway in Bla

e Economical to produce

Laboratory of Infectious Diseases, NIAID

37



Second generation vaccines?

Pentavalent-Z (the Americas):

. ZIK
V
Pentavalent-J (Southeast Asia):
+ JEV
Pentavalent-U (?7?):
USuU
+
Usutu virus

Laboratory of Infectious Diseases, NIAID 38
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Strategiesfor ZIKV
Vaccine Development

Stephen Whitehead, 24 Feb 2016
Laboratory of Infectious Diseases

m Natlonal Instltute of AIIergy and Infectlous Dlseases
ading research to understand, tr and pre logic, and allergic dis




Public Health Interventions

. Treatment and care centers
. Vaccines

. Therapeutics / Antivirals / AntiseruAntibodies
. Vector control and mosquito repelle

Travel restrictions, screenings, quarantines
Birth control

Condom use

® N >0 R W N R

Blood supply / donor screening
Others?

Laboratory of Infectious Diseases, NIAID

©

42
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