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* Introductions

e Session goals & format

* Future sessions

* Current context — COVID-19 pandemic status



COVID-19 Vaccines — How We Save Lives

Vaccines don’t save lives.
Vaccinations save lives.




COVID-19 Vaccines —Key Questions

 Has Operation Warp Speed & the accelerated
timeline sacrificed safety?

* Why should | trust vaccine approval process?

* Are the new genetic vaccine technologies the
same as gene therapy?

* How do we know the vaccines work?

* Who was included in the trials?

* How do we know the vaccines are safe?
* What side effects should we expect?



COVID-19 Vaccines — Info for Clinicians

* Context

* Science of vaccines

* Vaccine development & approval process
 Likely initial vaccines

e Vaccine distribution planning

* Vaccine hesitancy & patient conversations
* Vaccine storage, handling & administration
* Reporting & tracking adverse events



COVID-19 Vaccines: Context

* Overarching goal: interrupting virus transmission
* First cases recognized early Jan 2020

* Global pandemic declared by WHO: 3/11/2020

* Genome sequenced by late January 2020

* Vaccine work began immediately

* Current surge: Dec 1, 2020 totals
— Global Cases: 64M  Deaths: 1.4M
— US Cases: 14M  Deaths: 270K
— ME Cases: 12,000 Deaths: 214

* Operation Warp Speed (OWS) goals: deliver 300M
doses vaccine, with first doses by Jan 2021



Science of Vaccines

Vaccine immunology

basics:

 Macrophage
response

* B-cell response to

virus proteins
triggers Ab response

* T-cell response
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Vaccine Development Process

Steps in vaccine development

Actions taken to ensure a new vaccine is safe and works well

Pre-clinical studies
Vaccine is tested in animal studies for efficacy and safety, including challenge studies

Phase | clinical trial
Small groups of healthy adult volunteers receive the vaccine to test for safety

Phase |l clinical trial

Vaccine is given to people who have characteristics (such as age and physical health) similar to those for
whom the new vaccine is intended

Phase lll clinical trial
Vaccine is given to thousands of people and tested for efficacy and safety

Phase IV post marketing surveillance
Ongoing studies after the vaccine is approved and licensed, to monitor adverse events and to study long-
term effects of the vaccine in the population

Human challenge studies
Studies in which a vaccine is given followed by the pathogen against which the vaccine is designed to
protect. Such trials are uncommon in people as they present considerable ethical challenges




Vaccine Development Process

Covid-19 Vaccine Watch

VACCINE HUMAN TRIAL PHASES

Phase ll
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Usually less Slightly larger
than 100 and looks for
people, and safety and early
monitors for effectiveness.
safety at

multiple doses.

Phase lll
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Large scale,
normally 30,000
atients, and
Is the test of
effectiveness
and long term
safety in multiple
populations.



Accelerated Development Process

VACCINE DEVELOPMENT

COVID-19 vaccine accelerated development

Traditional Yo Y1 ¥2 ¥3 Y4 ¥s Y6 Y7 Y8 Y9 Y10
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* Normal vaccine development performs each
step in sequence

* To accelerate COVID-19 vaccine development,
steps are done in parallel
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* All usual safety and efficacy monitoring mechanisms
remain in place; such as adverse event surveillance,
safety data monitoring & long-term follow-up

* Phase IV post-marketing surveillance for side effects
is critical and essential




International Vaccine Development

€he New HJork Times

The Road to a Coronavirus Vaccine Who Gets it First?  The Evolving Coronavirus  Pfizer Seeks F.D.A. Authorization  Vaccine Tracker

Coronavirus Vaccine Tracker

By Carl Zimmer, Jonathan Corum and Sui-Lee Wee Updated December 5, 2020

PHASE 1 'ROVED
Vaccines ACCINES Vaccines

N exj 1|i in large-scale  approved for early approved

nd dosa safety trials efficacy tests or limited use for full use

Vaccines typically require years of research and testing before
reaching the clinic, but scientists are racing to produce a safe and
effective coronavirus vaccine by next year. Researchers are testing
58 vaccines in clinical trials on humans, and at least 86 preclinical
vaccines are under active investigation in animals.

https://www.nvtimes.com/interactive/2020/science/coronavirus-vaccine—tracker.htmll



https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html

FDA Approval Process

Traditional timeline

10-15 years

Exploratory Preclinical Clinical Trials FDA Rewew Manufactuing
and Approval
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|—F'ntential accelerated timeline with overlapping phases and EUA—l

I »late 2020 or beyond
Exploratory Clinical Trials

FDA Rolling Review and Approval
Rapid Manufacturing

BLA = Biologics License EUA = Emergency Use IND = Investigational
Application Authorization New Drug

Source: GAO analysis of GAO-20-215SP, FDA, HHS, and Pharmaceutical Research and
Manufacturers of America (PhRMA) documentation. | GAO-20-583SP



FDA Vaccine Approval Process

 FDA Emergency Use Application (EUA) vs
Biologics License Application (BLA)

* Roles of oversight groups: FDA, ACIP

https://www.fda.gov/vaccines-blood-biologics/development-approval-
process-cber/vaccine-development-101
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https://www.fda.gov/vaccines-blood-biologics/development-approval-process-cber/vaccine-development-101

Major Types ot COVID Vaccines

SARS-CoV-2 Vaccine Approaches

Coronavirus
Weakened Inactive
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https://pubs.asahq.org/monitor/article/84/8/17/108610/Update-on-COVID-19-Vaccine-Development

Nucleic Acid Vaccines

VACCINE DEVELOPMENT — Mechanism of action for types of vaccines

Nucleic acid vaccines (Pfizer, Moderna)

Nucleic acid vaccines DNA vaccine or RNA vaccine

* Instead of a virus, a protein

antigen, or a virus expressing the DA wociee A yeceioe
protein, nucleic acid coding for e ot s
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Viral Vector Vaccines

VACCINE DEVELOPMENT — Mechanism of action for types of vacrinec

ikl vartaEvactings (Astra-Zeneca/Oxford, J&J)

* The gene for a pathogen
protein is inserted into a Replicating vector Non-replicating viral vector
different virus that can
infect someone without
causing disease SRy, ‘ComnMEe. g3
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Protein-Based Vaccines

VACCINE DEVELOPMENT — Mechanism of action for types of vaccines

Protein-based vaccines (Novavax, Sanofi/GSK)

* A protein is extracted in-bat cine ~Pro
from the virus (alive or I
inactivated), pUrified, and Protein sub-units OR Virus-like particles
injected as a vaccine

e
* For coronavirus, this is /4] e
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Source: https.//www.nature.com/articles/dd1586-020-01221-y
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Weakened / Inactive Virus Vaccines

VACCINE DEVELOPMENT — Mechanism of action for types of vaccines
? : (Sinopharm - China)
Virus vaccines
* Virus is selected, modified
gwea.kened) or Com_pleFely Attenuated live virus Inactivated dead virus
inactivated so that it will e '
: accine
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This illustration shows injectable 11
vaccines. Some vaccines in this Virus rebucates onature
category are administered orally
Source: https.//www.nature.com/orticles/dd1586-020-01221-y
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COVID-19 Vaccines: Likely Candidates

* Pfizer/BioNTech
— mRNA vaccine, 2 doses, 21D apart
— Must be stored at -70C
— Rpt’d 90-95% efficacy: FDA EUA hearing: Dec 10

* Moderna
— mRNA vaccine, 2 doses, 28D apart
— Must be stored at -20C
— Rpt'd 94% efficacy; FDA EUA hearing: Dec 13

e Astra-Zeneca/Oxford
— Adenovirus vector vaccine, single dose
— Can be stored in 2-8C (routine refrigeration)

— Rpt’d 70% efficacy What You Need to Know — WA Post 19



https://www.washingtonpost.com/health/2020/11/17/covid-vaccines-what-you-need-to-know/?arc404=true&utm_campaign=wp_the_health_202&utm_medium=email&utm_source=newsletter&wpisrc=nl_health202

Pfizer/BioNTech Clinical Trials

* Phase 2/3 Clinical Trials
— Started July 27, 2020 in 150 sites in U.S. (39 states) and 5 other countries
— >43,000 enrolled, 50% placebo matched to vaccinees
— Enrollees include 42% R/E minorities, 41% ages 56-85yo

* From press release 11/18/2020:

— Efficacy analysis: 95% effective against COVID-19 at 28 days after first
dose
e 170 COVID infections: 162 in placebo group vs. 8 vaccine group
* 10 severe COVID cases : 9 in placebo, 1 in vaccinated group

— Efficacy consistent across age, gender, R/E demographics
— Efficacy in adults over 65 years of age >94%

— Safety data: vaccine well tolerated across all populations with >43,000

enrolled:

* No serious safety concerns observed
* Grade 3 adverse events: fatigue (3.8%), HA (2.0%) (Grade 3 = prevents daily activity)

e Older adults had fewer adverse events 20



Pfizer Clinical Trial: Effectiveness

8 participants sick with covid-19 162 sick with covid-19

Received vaccine Received placebo

“FDA Review Confirms Safety & Efficacy COVID Vaccine” — WA Post Dec 2020 -



https://www.washingtonpost.com/graphics/2020/health/pfizer-vaccine-trial-results/

Pfizer Clinical Trial: Adverse Reactions

Adverse reactions after second dose of vaccine

72% experienced

pain at injection site 55% fatigue 45% headache

33% muscle pain 29% chill 20% joint pain
i an A T A P

L Ll

13% fever 1% vomiting
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“FDA Review Confirms Safety & Efficacy COVID Vaccine” — WA Post Dec 2020 22



https://www.washingtonpost.com/graphics/2020/health/pfizer-vaccine-trial-results/

Moderna Clinical Trials

e Phase 3 Clinical Trials

— Started July 27, 2020
— >30,000 enrolled, 50% placebo matched to vaccinees
— Enrollees include 37% R/E minorities, 25% ages >65yo

* From press release 11/16/2020:

— Efficacy analysis: 94.5% effective against COVID-19 at 28 days after

first dose
* 95 COVID infections: 90 in placebo group vs. 5 vaccine group
* 11 severe COVID cases : all in placebo group

— Efficacy consistent across age, gender, R/E demographics
— Efficacy in adults over 65 years of age >94%

— Safety data: vaccine well tolerated across all populations with >43,000

enrolled:

* No serious safety concerns observed

* Grade 3 adverse events: inj site pain (2.7%), fatigue (9.7%), myalgia (5.2%), HA
(4.5%) 23



COVID-19 Vaccine Distribution

e Maine CDC: COVID-19 Vaccine Plan
* Priority groups

* Vaccinator strategy

* Steps to participate as vaccinator

e Operational & technical issues

* Perceived urgency vs. likely vaccine supply
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COVID Vaccine — Phased Distribution

Work Group Proposed Interim Phase 1 Sequence

Phaselc
Adults with high -risk medical conditions
Adults 65+

Phase 1b

Essential workers
(examples: Education Sector, Food & Agriculture, Utilities,
Police, Firefighters, Corrections Officers, Transportation)

Time

T —  ——_ . —— ————————
ACIP COVID-19 Vaccines Workgrp — Phased Allocation — Dec 2020 Mtg Slides 25



https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2020-12/COVID-02-Dooling.pdf

COVID Vaccine — Phase 1a Groups

Proposed groups for Phase 1a vaccination

Health care Personnel’-2 Long-Term Care Facility (LTCF)
(HCP) Residents?
(~21million) (~3M)
Examples
* Hospitals * Skilled nursing facilities (~1.3 M beds)
* Long-term care facilities * Assisted living facilities (~0.8 M beds)
* OQutpatient clinics * Other residential care (~0.9 M beds)

* Home health care

* Pharmacies

* Emergency medical services
* Public health

1 hitps://www.cdc.gov/infectioncontrol/quidelines/healthcare
2 personnel/index himihttps.//www.cisa.gov/publication/guidance -essentiakcritical-infrastructure-workforce
3 hitps.//iwww cdc goviongtermeare/index, html
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COVID Vaccine — Initial Distribution

 Maine CDC anticipates initial receipt of 12,675 doses of
Pfizer vaccine by mid-Dec

* Vaccine to be pre-positioned at key locations around state,
pending anticipated FDA EUA approval

* |nitial allocation to sites w/ ultra-low temp freezers
(975 doses each):
— Central Maine Medical Center - Lewiston
— Maine Medical Center - Portland
— Northern Light A. R. Gould Hospital - Presque Isle
— Northern Light Eastern Maine Medical Center - Bangor
— Northern Light Mercy Hospital - Portland
— Maine CDC / MaineGeneral Hospital — Augusta .



COVID-19 Vaccine Distribution

When can | get a coronavirus vaccine?
B Winter 2020 ' Spring 2021 Summer 2021 J Fall 2021

DATE RANGE DISTRIBUTION

First vaccines (Pfizer, Moderna) expected to submit for FDA
Emergency Use Authorization. Approval could be granted within
weeks.

Approved vaccines start to go out to 4 priority groups: healthcare
Dec. 2020 — Jan. 2021 workers, frontline workers, people over 65, and people with preexisting

conditions.

Vaccine distribution to 4 priority groups continues, with roughly 30
million vaccines distributed every month.

Vaccines become more widely available to young, healthy members of
the general public.

Most adults in the US who want a vaccine likely have access at this
—a . 5021 point. But, remember, many coronavirus vaccines require 2 shots to
ek £ i become fully effective. The vaccination process can take 3—4 weeks
per person.

Herd immunity through vaccination could be reached in the US, if 75%

Gﬂ‘t -!NW— — DEC- 2“21 ﬂf pﬂﬂplﬂ‘ (ﬂl’ mﬂ'r&} gEt ﬂ"lﬂ‘ir Ehﬂtﬁn
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Yuqing Liu/Business Insider



COVID-19 — Maine Vaccinators

* Hospitals

 Pharmacies
— Pharmacy Partnership for LTC (Walgreens, CVS)

— Commercial pharmacies
* EMS

* Enrolled/registered physician & dental
practices

* Public health nursing

29



Vaccine Hesitancy & Trust

e Historical context, BIPOC concerns

— Tuskegee Syphilis Experiment (1952-19721)
— Henrietta Lacks — Hela cells
— Other...

* Factors impacting individual decision-making

— Trust in government
— Community vs. individual benefit

* Impact of FDA EUA vs. full approval

30



Vaccine Hesitancy & Trust

e Building trust

* Engaging in effective vaccine conversations
* Preparing for patient questions

* Implications of multiple vaccine options

31



Factors Intluencing Vaccine Trust

From flu vaccine hesitancy research*...

* Perceived disease risk was significant predictor of
vaccine uptake

* African Americans had higher perceived risk of
vaccine side effects and believed side effects were
more serious

 Higher disease risk, higher uptake; however, when
perceived risk of vaccine side effects increased,
uptake decreased

*From Dr Sandra Crouse Quinn, University of Maryland

32



Building Vaccine Trust

From flu vaccine hesitancy research*...

* Perceived risk (disease & vaccine side effects),
perceived effectiveness, importance of vaccine &
subjective norms were predictors of trust in
vaccine and vaccine process for African Americans

* Trust in government motives is lower

* Deciding to trust vaccines is an active decision for
African Americans

*From Dr Sandra Crouse Quinn, University of Maryland
33



Mistrust in BIPOC Communities

While vaccination is a vital strategy for stopping the virus, a
significant majority mistrust the safety and efficacy of a
COVID-19 vaccine, particularly among Black Americans.

Trust in Vaccine Trust in Vaccine Trust in Culturally Specific
Safety Effectiveness Testing and Safety
14% 34% 18% 40% 28% 47%
of Black of Latinx of Black of Latinx of Black of Latinx
Americans Americans Americans Americans Americans Americans
Mostly or completely trust that a Mostly or completely trust that a Are confident that a vaccine will
vaccine will be safe vaccine will be effective be tested specifically for safety in

their racial/ethnic group

LANGER RESEARCH ASSOCIATES UNIBDSUS @NAACP COVID Collaborative

COVID Collaborative: Vaccine Hesitancy in Black & Latinx Comms,



https://www.covidcollaborative.us/content/vaccine-treatments/coronavirus-vaccine-hesitancy-in-black-and-latinx-communities

Vaccine Confidence in BIPOC Communities

For both Black and Latinx Americans, confidence in vaccine
safety and effectiveness are the number one predictors of
vaccine intention, making trust building on these fronts vital.

Safety and Intention Effectiveness and Intention
o) O, +)

78% 76% 75% 72%
of Black of Latinx of Black of Latinx
Americans Americans Americans Americans
Say confidence in the vaccine’s Say confidence in the vaccine’s

safety is extremely or very important effectiveness is extremely or very
to decision to get vaccinated important to decision to get vaccinated

LANGER RESEARCH ASSOCIATES UNI[!BUS @NAACP COVID Collaborative
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Vaccine Conversations

’

Establishes credibility & expertise

Proposed Gist Communication Framework \

Patient-provider communication technique based on Fuzzy-Trace Theory* (10, 11]

Verbatim* Explicit Link Gist*

Connects verbatim to gist Aids in comprehension & recall

Evidence-based
fact or statistic

Scripted phrase Bottom-line meaning

Examples:
"And the reason that's important is..."
“What that means to you Is..."

“So the thing to remember is.."
“Bottom line... what | tell patients is..." /

36



COVID-19 Vaccine Storage, Handling & Admin

 Temperature requirements, handling
implications

* Equipment, PPE required for vaccination
* Required reporting to ME CDC
* Tracking multiple dose requirements

e 2"d dose reminder systems

37



PPE for Health Care Personnel

COVID-19 Personal Protective Equipment (PPE)
for Healthcare Personnel

Preferred PPE - Use RIERITR (I S8 S IET;

Acceptable Aiternative PPE - Use [[XC0 3 )

Face shigld ssessass B & Face shigld ssssssss

or goggles [ A N95 or higher respirator or goggles heasasasa Facemask
Whien resplrators are not F W95 of highar
available, usathe best f respirators are preferred
avallable alternative, lika a but facemasks are an
facemask acceptable alternative.

One Pair sssssesss .l | / ’ One palr swsssasss ‘ '
of clean, y of clean, e

non-sterile non-sterile
gloves gloves

-------- Isolation gown wssense [golation gown

cdc.gov/COVID19
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COVID-19 Vaccine- 274 Dose Issues

* Second dose reminder systems
* COVID vaccine cards

39



Vaccine Adverse Reporting

e US CDC + FDA: Vaccine Event & Adverse
Reporting System (VAERS)

* US CDC: Vaccine Safety Assessment for
Essential Workers (V-SAFE)- smart phone app

* National Health Care Safety Network (NHSN) —
LTC residents

40


https://vaers.hhs.gov/

Federal VAERS Program

VAERS

Vaccine Adverse Event
Reporting System

Co-managed by
CDC and FDA

http://vaers.hhs.gov

Have you had a reaction following a vaccination?

sang the VAERS onbine for
scabie FOS New!

Important. ¥ you are experancing & medical emerpency seek
mmediste SASTANCE rom & healhcare provider or call 911
CDC and FDA 00 not provide ndvidusl medical trestment
SOVCE Of Dagnotes It yOu need INSvidusl medic Of hea'th care
SOVCE CONSUR & Quaiified healthcare OrOvider

£Ha tenido una reaccidn despods de redbin una vacuna?

1 Comtacte » 54 provesdor O satst "
o g Oe
VALRS en Inee 0 0 nusve vervitn POF descargablie Mowwe’ m' is VAERS}
e —
e -
: N §

- a .

Y : =

) —

SEPONT AN ADVERSE EVENT SEARCH VAERIDATA REVEW BESOURCES FUBMIT FOLLOW UP WFORMA TION

https://vaers.hhs.gov/index.html 41



https://vaers.hhs.gov/index.html

Federal V-SAFE Program

Vaccine safety assessment for essential workers (V-SAFE)

1. Text messages or email from CDC
with follow-up — daily 1% week
post-vaccination and weekly
thereafter out to 6 weeks

pun, "",’
CDC

CENTERS FOR DISEASE"™ s =

CONTROL AND PREVENTION

2. Any clinically
important event(s)
reported by

vaccinated person

Healthcare workers,
essential workers, etc.

\ 4
VAERS call center

3. Follow-up on clinically important event, m

complete a VAERS report if appropriate

ACIP Enhanced Safety Monitoring for COVID Vaccines Sept 2020 42



https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2020-09/COVID-03-Shimabukuro.pdf

Next Steps for Clinicians

Get educated — use existing info & tools to gain needed
knowledge to gain trust in COVID vaccines & vaccine
development process

— US CDC COVID-19 Vaccine Training for Providers
Start the conversation!
— US CDC Engaging Patients in COVID Vaccines

Understand your audience, especially those likely to have
higher levels of vaccine hesitancy

— COVID Collaborative: Vaccine Hesitancy in Black & Latinx Comms

Prepare to answer the questions
— US CDC Answering Likely Questions on COVID Vaccine

Plan your “vaccine argument”
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https://www2.cdc.gov/vaccines/ed/covid19/SHVA/index.asp
https://www.cdc.gov/vaccines/covid-19/hcp/engaging-patients.html
https://www.covidcollaborative.us/content/vaccine-treatments/coronavirus-vaccine-hesitancy-in-black-and-latinx-communities
https://www.cdc.gov/vaccines/covid-19/hcp/answering-questions.html

Next Steps for Interested

Vaccinator Organizations

Register with Maine Immunization Program:
— ME CDC Maine Immunization Program Info & Forms
Review COVID-19 Provider Enrollment Checklist:
— ME CDC COVID-19 Provider Enrollment Checklist

Complete Maine CDC COVID-19 Vaccine Provider
Agreement form:

— ME CDC COVID Vaccine Provider Agreement Form
Attend ME CDC weekly COVID Vaccine Planning calls
Questions? C19Vaccine.MECDC@maine.gov
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https://www.maine.gov/dhhs/mecdc/infectious-disease/immunization/providers/forms-updates.shtml
https://www.maine.gov/dhhs/mecdc/infectious-disease/immunization/documents/covid19-provider-enrollment-checklist.pdf
https://www.maine.gov/dhhs/mecdc/infectious-disease/immunization/documents/cdc-covid19-vaccination-program-provider-agreement-fillable.pdf
mailto:C19Vaccine.MECDC@maine.gov

COVID-19 Vaccines

Questions??



Additional Resources

 HHS Fact Sheet Operation Warp Speed

* NY Times Vaccine Tracker

« ME COVID Vaccine Plan

« ME CDC COVID-19 Vaccine Provider Enrollment

 US CDC COVID-19 Vaccine Resources for Providers
 US CDC COVID-19 Vaccine Training for Providers

* US CDC Engaging Patients in COVID Vaccines

 US CDC Answering Likely Questions on COVID Vaccine
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https://www.hhs.gov/coronavirus/explaining-operation-warp-speed/index.html
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html
Maine%20Vaccination%20Plan
https://www.maine.gov/dhhs/mecdc/infectious-disease/immunization/covid-19-providers/enrollment.shtml
https://www.cdc.gov/coronavirus/2019-ncov/hcp/vaccination.html
https://www2.cdc.gov/vaccines/ed/covid19/SHVA/index.asp
https://www.cdc.gov/vaccines/covid-19/hcp/engaging-patients.html
https://www.cdc.gov/vaccines/covid-19/hcp/answering-questions.html



