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_/é Middle East respiratory syndrome %SPR
coronavirus (MERS-CoV)

MERS-CoV

* MERS-CoV belongs to the family
Coronaviridae
* Other coronaviruses include:
— SARS-CoV
— Human coronavirus 229E & OC43
— Feline coronavirus

* Enveloped viruses containing
nonsegmented, positive-strand RNA

genome South Korea Weddlng durlng the I\/IERS outbreak

* Two outbreaks of novel ' Ny PR
coronaviruses (SARS and MERS)
causing acute respiratory distress
syndrome and high death rates this
century

* There are currently no
licensed/approved vaccines or
treatments for Coronaviruses

ASPR: Resilient People. Healthy Communities. A Nation Prepared.




ASSISTANT SECRETARY FOR

7 MERS-CoV outbreaks in Saudi Arabia ASPR
and South Korea
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Geographical Spread of MERS-CoV ASPR
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{f. Clinical Observations ASPR

* Symptom Onset median 5 (2-19) days after exposure.
Range from asymptomatic to severely ill.

* [nitial lliness
— Fever, cough, bloody sputum, chest pain, hypoxia
— Upper respiratory iliness progresses quickly to:

* Lower respiratory illness including pneumonia, Acute Respiratory
Syndrome (ARDS), and Respiratory Failure

® Septic Shock
* Multi-organ failure, (high rate of renal failure)
® Death
— Older patients and those with pre-existing co-morbidities are
most at risk
* High rate of advanced medical utilization: series of 70
consecutively identified MERS CoV infections:

— 91% Hosp, 70% ICU, 66% Mechanical Ventilation, 60% Death

ASPR: Resilient People. Healthy Communities. A Nation Prepared. 5
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Findings and Updates from the ASPR MERS-
CoV Stakeholder Workshop

April 3, 2015

National Institute of

Allergy and @ l__iS/])_A
Infectious Diseases ]
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{f. Diagnostics ASPR

* Multiple RT-PCR tests have been
described

— Two have FDA EUASs

— Others are used in global referral
centers

® Several serology tests for prior
Infection are described with

reagents available e e
* |ower respiratory tract samples are TIR '1
optimal universitatbonn

MOLBIOL

World Health
Organization

* Upper respiratory samples are not
reliable for identifying infected @

patients

ASPR: Resilient People. Healthy Communities. A Nation Prepared.



Animal Models

FREPAREDNESS AND RESPONSE

* Mice are not naturally
susceptible due to lack of
receptor for MERS-CoV
(DPP4 receptor)

* Mice transduced with
adenovirus expressing
DPP4 are susceptible

* Transgenic mice expressing
DPP4 are susceptible and
have more severe
disease/death

* Non-Human primate

— Some NHPs are naturally
susceptible to MERS-
CoV

* Rhesus macaques have
mild and transient disease

* Marmosets have more
severe and protracted
disease with some
lethality

All models require further development and standardization
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I / in vitro studies / Pre-Clinical / Clinical \
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MERS-CoV Small Molecules ASPR
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in vitro studies / Pre-Clinical / Clinical \
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Clinically approved drugs for a
different indication. Not in clinical
trials for MERS-CoV, but have
been used for therapy.

National Institute
of Allergy and
Infectious Diseases

© Technologies
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{é MERS-CoV Vaccine Landscape

ASPR

ASSISTANT SECRETARY FOR
PREPAREDNESS AND RESPONSE

in vitro studies / Pre-Clinical / Clinical Trials \
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{f. Priorities ASPR

Therapeutic
Development

)

Animal Model
Development

MERS-CoV | ' Development
) Clinical |
Trials

ASPR: Resilient People. Healthy Communities. A Nation Prepared. 12
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Animal Model Development R

{é Priorities: ASPR

* Mouse studies at University of |
Maryland School of Medicine Therapeutic

Development
* NHP studies at NIAID Rocky

Mountain Laboratories | RS
gnlmlall Modetl | MERS-
* Utilize the BARDA Nonclinical [adsi) Sy

Development Network to
standardize models

°* NIH MERS Animal Model
Standardization Workshop

\C:Ilnlcal

Rocky Mountain Laboratories =t

" UNIVERSITY of MARYLAND
SCHOOL OF MEDICINE

ASPR: Resilient People. Healthy Communities. A Nation Prepared.
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Therapeutic Development s

{é Priorities: ASPR

* Work with university and
government partners, industry, Theiapautic
and affected countries to obtain bk
necessary data to begin human g0 I
clinical trials Animal Model MERS-

Development s

* From preclinical efficacy data to * Cﬁ;’igal
planning clinical trials \Trials

®

SCHOOL OF MEDICINE

L~
" UNIVERSITY of MARYLAND
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{é Priorities: ASPR
e MERS-CoV Clinical Trials R

* Meeting in KSA Sept 9 — 10, 2015
* Objectives:

— Establish a collaborative approach Therapeutic

Development

with national and international
authorities and agencies

— Present and discuss research

Animal Model
options/priorities evelopmen MgR\/S_
— Discuss logistics and requirements for C|II’?ICB|
early phase clinical trials \Trlals
* Qutcomes:

— International collaboration

— Prioritization of therapeutic
candidates

— Pathway towards a common
adaptive clinical trial protocol

ASPR: Resilient People. Healthy Communities. A Nation Prepared.
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{é Summary fAseR

* Coronaviruses are a continuing and
emerging treat

— Two novel coronavirus have caused
large outbreaks since 2002 Ballerinas during the SARS outbreak

— Potential for MERS-CoV spread
globally and cause significant morbidity
and mortality

— Research on potential MERS-CoV
MCMs remains preliminary

— International collaboration is needed to |
better understand the virus, disease
and to develop/evaluate MCMs

* BARDA's experience in national and
iInternational preparedness and response
can accelerate global preparedness for
this emerging infectious disease

ASPR: Resilient People. Healthy Communities. A Nation Prepared.
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