The Biopharmaceutical Industry’s
Efforts to Develop Vaccines for Coronavirus




Our Commitment to Beat Coronavirus

We are rapidly screening our
vast global libraries of
medicines to identify potential
treatments and have numerous
clinical trials underway to test
new and existing therapies

We are expanding our unique
manufacturing capabilities and
sharing available capacity to ramp
up production once a successful
medicine or vaccine is developed

RESEARCH e PROGRESS e HOPE

We are dedicating our top
scientists and using our
investments in new
technologies to speed the
development of safe and
effective vaccines

We are collaborating with
government agencies, hospitals,
doctors and others to donate
supplies and medicines to help
those affected around the world

We are sharing the learnings
from clinical trials in real time
with governments and other
companies to advance the
development of additional
therapies

We are working with governments
and insurers to ensure that when
new treatments and vaccines are
approved they will be available and
affordable for patients
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Our Commitment to Developing Safe and Effective Vaccines

America’s Biopharmaéeutical Companies Working
Around the Clock to Beat Coronavirus

Companies are Coming Together to Achieve Shared Goal of Eradicating the Virus
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Washington, D.C. (March 20, 2020) — Today, the Pharmaceutical Research and Manufacturers of America (PhRMA) and the Biotechnology Innovation

Organization (BIO) underscored the industry’s commitment to finding solutions to prevent, diagnose and treat those with COVID-19, a disease caused

by a novel strain of coronavirus. The decades-long investments biopharmaceutical companies have made in new technologies, research and
treatments have prepared the industry to act swiftly to respond to the public health crisis.
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PhRMA Statement on U.S. Food and Drug Administration
COVID-19 Emergency Use Authorization Vaccine
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PhRMA Statement on Biopharmaceutical Companies’
Pledge on COVID-19 Vaccines
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Pharmaceutical Supplyfand Payment Chain Coalition
Announces Guiding Principles for Safe, Efficacious Access
to COVID-19 Vaccine
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Ensuring Diversity in Clinical Trials

* First Principles on Clinical Trial Diversity
(released November 2020)

PHARMA STAT+
Pharma trade group issues
° 4 Primary Areas Of FOCUS: glfic-ielinefs for im.pl-'oving diversity of
) . . clinical trial participants
* Educate the medical community and patients on -

the role of clinical trials

* Promote information about diversity and
inclusion in clinical trial participation, build trust
while acknowledging wrong doings

* Reduce barriers to clinical trial access (i.e.
enroliment/ retention, trial design and eligibility
criteria)

» Use data to enhance information on diverse
populations beyond product approval T =

hampered the development of new medicines and vaccines, including the studies of potential

Principles on Conduct of Clinical Trials
Communication of Clinical Trial Results

PRMA

Covid-19 shots.

https://www.phrma.org/Press-Release/PhRMA-Announces-First-Ever-Industry-Wide-Principles-on-Clinical-Trial-Diversity



https://www.phrma.org/Press-Release/PhRMA-Announces-First-Ever-Industry-Wide-Principles-on-Clinical-Trial-Diversity




Developing Treatments and Vaccines to Fight COVID-19

There are 1737 clinical trials under way
across the globe for vaccinations and treatments.

— @ Investigating Vaccines
— @ Investigating Therapies

Source: World Health Organization International Clinical Trials Registry Platform (ICTRP) @

Clinical Trials —

Data as of 12/03/2020



Vaccine Trials

U.S. Clinical Trials |15
of Vaccines . |

29 clinical trials testing
vaccine candidates are
occurring across 47
states and Washington,
D.C.

© GeoNames, HERE, MSFT

Data as of 12/3/2020

Source: World Health Organization International Clinical Trials Registry Platform (ICTRP)



Using Many Approaches to Develop Vaccines

Live Attenuated
(Measles)

Non-replicating Viral Vector
(MERS, HIV, Influenza)

Inactivated
(Influenza, Polio)

Replicating Viral Vector
(Measles, Horsepox, Influenza)

DNA
(Novel approach)

Protein Subunit
(Hepatitis B)

RNA
(Novel approach)

Source: World Health Organization International Clinical Trials Registry Platform (ICTRP)



Addressing public misconceptions about mRNA vaccines

 Traditionally, vaccines work by exposing the body to a weakened (or dead) form of the virus.

 MRNA uses the body’s genetic machinery to create antigens that will trigger an immune
response.

« mMRNA does not use the live virus; it teaches the body to respond and fight.

« MRNA does not affect, interact or change DNA in your body.

 MRNA never enters the nucleus of the cells where our DNA material is kept.

 mMRNA vaccines require less amounts of vaccine for manufacturing purposes.

 No mRNA vaccine approved to date, yet it's held to same rigorous standard as other vaccines.




MRNA Deeper Dive
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Source: Biomedtracker, Biocentury, BIO Industry Analysis, Operation Warp Speed, AVAC Info as of December 2, 2020; not exhaustive @



Tools to Safely Accelerate Vaccine Development During a Pandemic

Traditional Development: 8-10 years

Clinical lots Scale-up; validation Full scale manufacturing
First human trials Efficacy & safety in Large scale evaluation trials
humans

Pandemic Development: 12-18 months

Clinical lots Scale-up and manufacturing at-risk

DSMB interim

Phase 1/2 analysis VRBPAC
Phase 3 EUA

Distribution and safety monitoring Licensure Distribution and safety monitoring

Process is accelerat

Scientists sequence virus in record Companies and government invest Government and private sector ACIP considers and votes on
time and immediately create in large-scale manufacturing at-risk plan for infrastructure and prioritization of allocation before
vaccine candidates using existing while still in Phase 3 clinical trials to distribution before the vaccines are vaccines authorized or licensed
technologies ensure they are ready immediately approved or authorized

* Conduct clinical trial phases upon FDA EUA or licensure

simultaneously @



Vaccine Development and Approval Milestones

FDA : EMERGENCY USE AUTHORIZATION AND/OR APPROVAL
°_0 ED)
ya sla J FID/A

Phase 3 Trials Data Safety Monitoring Board = Emergency Use Authorization (EUA) Biologics Licensure Application (BLA)
Randomized, double- Independent board evaluates data Granted by the FDA upon a determination, among other things,  |n¢|ydes additional safety and efficacy data
blind, placebo-controlled from ongoing Phase 3 trial, advises that based on the totality of scientific evidence available the along with further

trials with greater than manufacturer, among other things, vaccine may be effective and the known and potential benefits product, manufacturing and clinical studies
30K volunteers, including ~ whether the pre-specified success outweigh the known and potential risks. FDA plans to make its  |formation.

diverse populations. criteria is met. determination following a meeting of the Vaccines and Related

Biological Products Advisory Committee (VRPBAC).

CDC ADVISORY COMMITTEE ON IMMUNIZATION PRACTICES (ACIP) : PRIORITIZATION AND ALLOCATION

DECISIONS

. . . ACIP e e s .
National Academies of Science, State/Local Jurisdictions Delivery

i i ici R lan f . N
Engineering, and Medicine pfi;C;ir;;naiigisoa an for Create and implement Distributed to states based
Informs ACIP on which ) . allocation and distribution on data for prioritized

. . populations to receive . . '
populations should receive . plans, taking ACIP guidance groups, begins 24 hours
. . COVID-19 vaccines to . !

priority for vaccines. CDC Director into account. after EUA granted.

Source: Adapted from Operation Warp Speed https://media.defense.gov/2020/Nov/05/2002529886/-1/-1/1/OPERATION-WARP-SPEED-VACCINE-DELIVERY-MILESTONES.PDF @



Next steps after a vaccine is authorized by FDA

1) CDC’s ACIP (Advisory Committee on Immunization Practices): recommends standards for coverage,
payment, clinical recommendations, prioritized population recommendations

2) Dept of Defense (purchases vaccines that will be free, distribution by National Guard to satellite locations)
3) Vaccine administration by healthcare providers at Points of Dispensing (POD) locations

3) Post Trial Safety Monitoring continues (manufacturers & monitoring systems):

* Vaccine Adverse Event Reporting System (VAERS): monitors side effects with VSD, PRISM, CISA

» Vaccine Safety Datalink (VSD): monitoring of adverse events through e-health records

4) Manufacturers: focus on R&D, clinical trials, manufacturing efforts to meet global demand (in addition to
ongoing safety monitoring)



Vaccines Distribution — Initial Process

o

TRIALS . m

MANUFACTURING FDA MANUFACTURER OWS & CDC
Based on data from clinical trials, Vaccine is being manufactured Allocation of initial/limited doses will be
vaccine candidate is submitted for concurrent with clinical trials, based on CDC prioritization models
Emergency Use Authorization (EUA) and upon EUA/BLA and CDC - Independent advisory panel (Advisory Committee on
or Biologics License Application rccummundation vaccine is Immunization Practices with input from Nat'
BLY ready to ship Academies of Science) informs CDC prioritization
- Reviews EUA/BLA application « Initial/limi i
) éppmves EUNBLA application Isn[;ggil{ilc”glrtlfudpgoses will be allocated for
* Quersces ongoing reporting o Oversees distribution of vaccine
* Phamacorghancy o Tracks product that is delivered/administered

N . &Lz

@
ADMINISTRATION SITES DISTRIBUTION FACILITIES DISTRIBUTOR
Vaccines, upon EUA/BLA, are ready to Vaccines & associated ancillary | - Maximize use of existing pharmaceutical
ship to: kits (syringes, needles, and distribution infrastructure
* Phamacies alcohol swabs) will be shipped | . canteal Distributar established for kitting
- Nursing homes concurrently to distribution & distribution operations
+ Public Clinics depots and facilities
+ Hospitals « [Tinfrastructure supports ordering,
« Doctor's offices and Mobile Clinics distribution, administration, and tracking
- Military Treatment Facilities end-to-end

T PHARMACOVIGILANCE (FDA & CDC)
24 month post trial monitoring for adverse effects/additional safety feature

Source: Operation Warp Speed



State Challenges Pertaining to Logistics

1) New systems and processes

2) Phased rollout to high priority populations (states ultimately decide; federal
ACIP guide)

3) Provider enroliment and onboarding to administer/record vaccines

4) Ultracold storage requirements (unique requirements that impacts
distribution/adherence)

5) Multiple vaccines and doses (requires different doses; not interchangeable,
need right time)

6) Mass vaccination sites (Hospitals, pharmacies, CHCs, FQHCs, RHCs, mobile
sites, schools, worksites, etc.)

Source: NGA COVID Resources for States: December 2020



Our Work on Vaccine Confidence

||||||||||

What the biopharma industry is doing
to build confidence in Covid-19
vaccines

Meeting the highest standards

Providing transparency

Advancing diversity

Looking to the future




COVID-19 Treatments and Vaccines

#

Antivirals Vaccines

Antibiotic

Antibodies

Anti-inflammatory Anticoagulant



Where to Go for More Information




For More Resources and Information, Visit
PhRMA.org/Coronavirus & PhRMA.org/Vaccines

Ongoingly updated member company efforts to combat COVID-19

Weekly updated tracker on the pipeline for new vaccine and treatments
Fact sheets, graphics and blogs on importance of transparency and safety
Deep dives into process of developing COVID-19 vaccines

Reports on vaccines and infectious disease medicines in development




