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The COVID-19 Pandemic: The
Triumphs and Challenges of Vaccine

Development and Use of Animal
Models in the Midst of a Pandemic
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First confirmed
death (outside of
Asia) was in the US
(CA) on Feb. 6t
2020

How did we get here?

*
24 April

Asymptomatic carriers

play a large

role in

COVID-19 transmission.

16 June

Dexamethasone reduces

fatality by up to one-third

in hospitalized patients.

*
Early April 19 April 27 April 5 June QJuly * 25 August 24 September
COVID-19 can First evidence Remdesivir Hydroxychloroquine Early studies hint at First confirmed Upto 14% of severe
damage the at aCOVID-19 reduces hospital does not reduce death in the lingering symptoms case of cases are linked to
heart, blood vaccine can stays in severely hospitalized patients. of “long COVID." reinfection genetic factors.
vessels, kidneys, protect monkeys ill patients.
and brain. |
#illllliilillli $$E| RRERRARRERR !IIIIIHIIII R | I | | I | éI [ |
1April 1 May 1June 1 July 1August 1September 1October 1 November 1 December
|?II|IIIII]I|I!II!I!IIII?HI]!I!IIIﬁlHII]I \‘Illll ? I? I | I I ? I I
3 April * 1 May 4 June T 7 July Late October 9,16 November 2 December
U.S. public health U.S. regulators Major medical journals United States sends Europe and the United  Pfizer-BioNTech, U.K. regulators
officials suggest people issue EUA for retract coronavirus papers a formal notice of States confront their then Moderna, are the first to
wear cloth masks. remdesivir. over fabricated data. withdrawal fromWHO. | second and third waves. reveal vaccine approve Pfizer-
efficacy BioNTech's
nearing 95%. COvID-19
15 May 15 June 9 September vaccine.
Operation Warp U.S. regulators Two-thirds of countries have
Speed vaccine revoke EUA for joined COVAX, an international HM
project launches. hydroxychloroquine.  vaccine distribution effort.




How did we get here?

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Evaluation of the mRNA-1273 Vaccine
against SARS-CoV-2 in Nonhuman Primates

A Viral RMA Viral Antigen
Hematoxylin and Eosin CIsH SARSCoV-2 IHC

Figure 4. Lung Histopathological Analysis and Viral Detection 7 Days after Challenge in mRNA-1273-Vaccinated
Rhesus Macaques.
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NEW ENGLAND JOURNAL of MEDICINE

Efficacy and Safety of mRNA-1273 SARS-CoV-2 Vaccine

LR, Baden, otal. DO 10.1056/NEJMoa2035389

CLINICAL PROBLEM
The Covid-19 pandemic continues and expands.
‘Additional data regarding vaceines to prevent symptom-
atic severe acute respiratory syndrome coronavirus 2

CLINICAL TRIAL
A randomized, double-blind trial 1o evaluate the efficacy
and safety of mRNA-1273,

30,420 participants 218 years old were assigned to re-
ceive cither the vaccine o placebo in two intramuseular
injections 28 days apart. Participants were followed for
safety and the development of laboratory-confirmed,
symptomatic Covid-19 over a median of 2 months after
the second dose.

RESULTS
Safety:
v:

recipients had higher rates of local reactions.

x
cipients. Most reactions were mild to moderate and
resolved over 1-3 days.

Efficacy:
“The incidence of Covid-19 was lower amony
recipients than among placebo recipients as carly as 14
days after the frst dose. Protection in the vaceine group
persisted for the period of follow-up.

LIMITATIONS AND REMAINING QUESTIONS
Further study is required to understand the following:

= Safety and efficacy over a longer period of time, in 2

larger population, and in pregnant women and children.

« Whether the vaccine proects against asymptomatic
infection and transmission to unvaceinated persons.

= How to care for those who miss the sccond
vaccine dose.

Links: Full article | NEJM Quick Take | Editorial
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Fig.4 | mRNA-1273 protects mice from upper- and lower-airway SARS-CoV-2
infection. a, b, BALB/c) mice (n =10 per group) immunized at weeks Oand 3




How does an infectious disease research lab function
(efficiently) in the face of a pandemic?



IDPS Lung histopathology
collection method (ventral view)

There is great value in previous = N ST TTT /TR~~~ T~~~ TT-TT=T~=°=-° Trachea
experiences and past challenges/failures;
don’t lose the lesson!
Right Cran. = — = — = — — — —Left Cran.
Right Mid. = = = — — =
A*
Accessory === == = ——
v
Right Caud. — = = = = > \8 Left Caud.

* This method of sectioning (A, B and C) was performed on all lung lobes, except the accessory lobe



Getting ahead of unforeseen issues: ramping up assays and having agreement and redundancy in the
system in order to help avoid problems that could be detrimental to the research process. In a
pandemic, many of the normally available resources were either unavailable or were significantly
delayed or on back order.
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Mouse model
of SARS-CoV-2
infection

Reagent availability

Genetic variations/plasticity

Size and general husbandry
Availability of comparable data sets




NHP model of
SARS-CoV-2
infection

Reagent availability (?)
anatomical and physiologic compatibility (to humans)
Availability of comparable data sets



Hamster model
of SARS-CoV-2
infection

Reagent availability (?)

Immune cell nuances

Size and general husbandry

Natural model of more severe disease outcomes

Availability of comparable data sets
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Mission
complete?

Why what we do
IS SO Important

of existing human
diseases are
@ Zoonotic ®

new human diseases

appear every year, @ 9 b'&

Three are of animal
origin

Oi(__\ WORLD ORGANISATION FOR ANIMAL HEALTH
f rotecling animaia reserving rhutur

Of emerging
infectious diseases
of humans
(including Ebola, HIV
and influenza) have
an animal origin

of agents with
potential bioterrorist
uses are zoonotic
pathogens




MAY WE NEVER AGAIN TAKE
FOR GRANTED
FRIDAY NIGHTS WITH FRIENDS

BIRTHDAY CELEBRATIONS
THE ROAR OF A STADIUM

MORNINGS AT THE GYM
PACKED DANCE FLOORS
COFFEE WITH A FRIEND
CROWDED CONCERTS
HAPPY HOUR

LIFE ITSELF

AMEN

NOTHING SHOULD GO

BACK TO NORMAL.

NORMAL WASN'T WORKING.

IF WE GO BACK TO
THE WAY THINGS WERE

WE WILL HAVE LOST

THE LESSON.

MAY WE RISE UP AND DO BETTER.

BE BETTER.




Thank you!

VRC Team
IDPS Staff

(Kevin, Mona and Biancal)
NIH/NIAID
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