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>
The Vaccine and R

elated B
iological P

roducts A
dvisory C

om
m

ittee (V
R

B
PA

C
) w

ill evaluate the 
data on C

O
V

ID
-19 vaccines and advise the FD

A

>
S

ection 351 of the P
ublic H

ealth S
ervice A

ct, 42 U
S

C
 262: The S

ecretary shall approve a 
biologics license application (B

LA
) -on the basis of a dem

onstration that 
–

the biological product  
 is safe, pure, and potent; and 

–
the facility  

 m
eets standards designed to assure that the biological product continues to be safe, pure, and potent

–
M

inim
um

 8w
ks of safety data

>
O

nly those vaccines that are dem
onstrated to be safe and effective, &

 that can be m
anufactured 

in a consistent m
anner w

ill be licensed by the FD
A

R
equirem

ents for biologic licensure from
 

the FD
A

Source: https://w
w

w
.fda.gov/m

edia/143422/dow
nload



>
FD

A w
ill apply the sam

e standards to grant a biologics license for a 
C

O
VID

-19 vaccine as for other preventive vaccines

>
“ 

all indications [e.g., prevention of disease] 
m

ust be supported 
by substantial evidence of effectiveness.” 

>
D

em
onstration of effectiveness m

ust be based on adequate and 
w

ell-controlled clinical studies

R
equirem

ents for biologic licensure from
 

the FD
A

Source: https://w
w

w
.fda.gov/m

edia/143422/dow
nload



>
Issuance of an E

U
A for an investigational C

O
V

ID
-19 vaccine w

ould require:
–

adequate m
anufacturing inform

ation to ensure the product’s quality and consistency
–

a determ
ination that the benefits outw

eigh its risks based on data from
 at least one w

ell-
designed P

hase 3 clinical trial dem
onstrating safety and efficacy

>
A

ny assessm
ent regarding an E

U
A w

ould be m
ade on a case-by-case 

basis considering the proposed target population, the product 
characteristics, preclinical and hum

an clinical data, and the totality of the 
available scientific evidence relevant to the product

R
equirem

ents for em
ergency use 

authorization (EU
A

)

Source: https://w
w

w
.fda.gov/m

edia/143422/dow
nload





>
In the initial phase of C

O
VID

-19 vaccination (phase 1a), 
the follow

ing groups should be prioritized:
–

H
ealthcare w

orkers 
–

R
esidents of long-term

 care facilities

Initial A
C

IP recom
m

endations for C
O

VID
-19 

vaccine

Source: M
M

W
R Decem

ber 3, Vol 69





D
ifferent Types of Vaccines



>
m

R
N

A vaccines teach our cells how
 to m

ake proteins 
that trigger an im

m
une response

>
Think of m

R
N

A as instructions for protein construction

>
Instead of injecting a denatured / inactive protein or germ

 into the body, 
they inject m

R
N

A
, w

hich codes for the C
O

V
ID

-19 spike protein

>
O

ur body then produces antibodies to the C
O

V
ID

-19 spike protein, thus 
conferring protection against infection

m
R

N
A vaccines 



>
There are currently no licensed m

R
N

A vaccines in the U
.S., but 

m
R

N
A vaccines have been studied for decades

–
Flu

-Zika
–

R
abies

-C
M

V

>
Interest has grow

n in this vaccine technology because these 
vaccines can be developed m

ore quickly in the lab w
ith readily 

available m
aterials

m
R

N
A vaccines



>
This vaccine uses m

R
N

A w
rapped in lipid nanoparticles 

to protect the integrity of the m
R

N
A

>
After injection, the vaccine particles fuse w

ith cells and 
release the m

R
N

A, w
hich is then translated into spike 

proteins.

m
R

N
A vaccines

Pfizer/B
ioN

Tech
and M

oderna



Source: https://w
w

w
.nytim

es.com
/interactive/2020/health/pfizer-biontech-covid-19-vaccine.htm

l



m
R

N
A vaccines: Pfizer/B

ioN
Tech

Source: https://w
w

w
.pfizer.com

/science/coronavirus/vaccine



>
O

n N
ov. 18

th, P
fizer/B

ioN
Tech

release initial results
>

There w
ere 170 cases of C

O
V

ID
-19, 162 in the placebo group and 8 in the 

vaccine group. 
–

Vaccine efficacy = 95%
–

10 cases of severe C
O

V
ID

-19, 9 in the placebo group and 1 in the vaccine group
>

E
fficacy w

as consistent across age, gender, race and ethnicity 
dem

ographics. 
>

O
bserved efficacy in adults >65yrs w

as 94%
>

3.8%
 of participants reported fatigue and 2.0%

 reported headache

m
R

N
A vaccines: Pfizer/B

ioN
Tech

Source: https://w
w

w
.pfizer.com

/new
s/press-release/press-release-detail/pfizer-and-biontech-conclude-phase-3-study-covid-19-vaccine



>
This is a tw

o-dose vaccine given at days 0 and 21. 
Efficacy endpoints w

ere assessed beginning at day 28.
>

m
R

N
A m

olecules are fragile and w
ill quickly fall apart at 

room
 tem

perature. 
>

Because of this, vaccine m
ust be transported and stored 

at -70
oC

 (-94
oF).

m
R

N
A vaccines: Pfizer/B

ioN
Tech

–
other considerations



>
Interim

 analysis review
ed on N

ov. 15
th

>
Trial enrolled >30,000 participants across 100 sites in the  U

.S.
>

37%
 of participants reported to be racial/ethnic m

inorities 
>

Trial included 7,000 people over the age of 65 and 5,000 people 
<65 but w

ith underlying high-risk chronic diseases

m
R

N
A vaccines: M

oderna

Source: https://w
w

w
.nih.gov/new

s-events/new
s-releases/prom

ising-interim
-results-clinical-trial-nih-m

oderna-covid-19-vaccine



>
95 cases of sym

ptom
atic C

O
V

ID
-19, 90 in the placebo arm

 and 5 in the 
vaccine arm

. 
–

Vaccine efficacy = 94.5%
–

11 cases of severe C
O

V
ID

-19, all occurring in the placebo arm

>
A

dverse events: 2.7%
 injection site pain; 9.7%

 fatigue; 8.9%
 m

yalgias; 
5.2%

 arthralgias; 4.5%
 headache; 4.1%

 pain; 2.0%
 redness at injection site

m
R

N
A vaccines: M

oderna

Source: https://w
w

w
.nih.gov/new

s-events/new
s-releases/prom

ising-interim
-results-clinical-trial-nih-m

oderna-covid-19-vaccine



Source: N EnglJ M
ed. 2020 Sep 

29:NEJM
oa2028436.



>
This is a tw

o-dose vaccine given at days 0 and 28. Efficacy 
endpoints w

ere assessed beginning at day 42.
>

Like the Pfizer vaccine, the m
R

N
A m

olecules are fragile and w
ill fall 

apart at room
 tem

perature.
>

D
ue to the com

position of the lipid nanoparticle envelope, 
M

oderna’s vaccine can be stored at -20
oC

 (typical freezer tem
p)

–
C

an be dethaw
ed and kept in the refrigerator for up to 30 days

m
R

N
A vaccines: M

oderna –
other considerations



>
Like all vaccines, C

O
V

ID
-19 m

R
N

A vaccines have been rigorously tested 
for safety before being authorized for use in the U

nited S
tates.

>
m

R
N

A technology is new, but not unknow
n. They have been studied for 

m
ore than a decade.

>
m

R
N

A vaccines do not contain a live virus and do not carry a risk of 
causing disease in the vaccinated person.

>
m

R
N

A from
 the vaccine never enters the nucleus of the cell and does not 

affect or interact w
ith a person’s D

N
A

.

m
R

N
A vaccines: Im

portant points about 
safety

Source: https://w
w

w
.cdc.gov/vaccines/covid-19/hcp/m

rna-vaccine-basics.htm
l



>
A

straZeneca/O
xford

>
Johnson &

 Johnson
>

Sputnik/G
am

aleya
R

esearch Institute (R
ussia)

>
C

anSino
B

iological/B
eijing Institute of 

B
iotechnology (C

hina)

A
denovirus Vector Vaccines 



>
Tw

o injections 1 m
onth apart

>
C

an be stored at routine refrigeration tem
ps

>
U

ses chim
panzee

adenovirus vector
>

200M
 doses avaibable

w
orldw

ide by end of 2020
>

C
heapest of first round vaccines ($15/dose)

>
A

denovirus doesn’t cause disease, doesn’t replicate 
and doesn’t perm

anently incorporate into cells 

A
straZeneca (aka O

xford) Vaccine



A
straZeneca C

O
VID

 Vaccine Technology

Source: TheConversation.com



>
560 volunteers enrolled (incl. 160 age 56-69 yo

and 
240 70+ yo) in U

K
>

M
ajority w

ere H
C

W
s, 50%

 fem
ale, 95%

 w
hite

>
Sim

ilar antibody titers for all age groups
>

>99%
 had evidence of neutralizing antibodies, 2 w

ks
after second injection

A
Z Vaccine C

reates R
obust Im

m
une 

R
esponse

Source: M
N

 Ram
asam

y, et al. Safety and im
m

unogenicity of ChAdO
x1 nCoV-19 vaccine adm

inistered in 
a prim

e-boost regim
en in young and old adults (CO

V002): a single-blind, random
ised, controlled, phase 

2/3 trial. The Lancet 2020; ttps://doi.org/10.1016/ S0140-6736(20)32466-1. 



>
M

ost com
m

on reactions are injection site pain and 
sw

elling, fatigue, and m
yalgias

>
3 patients developed transverse m

yelitis (an 
inflam

m
ation in spinal cord)

–
1 had pre-existing but undiagnosed m

ultiple sclerosis; 1 
had 3 d episode but m

ade full recovery w
/ m

inim
al therapy; 

1 w
as in placebo arm

A
Z Vaccine is Safe



A
straZeneca Vaccine C

aused Few
er 

Inflam
m

atory R
eactions in O

lder A
dults

Source: M
N

 
Ram

asam
y, et al. 

The Lancet 2020; 
ttps://doi.org/10.
1016/ S0140-
6736(20)32466-1. 



Fever w
as uncom

m
on in older adults

N
o 

cases of 
fever



>
B

razilian study: 9000 subjects rec’d, both injections 
w

ere full dose, 62%
 effective

>
U

K
 study: 2700 volunteers rec’d, first injection w

as 
half dose, second injection full dose, 90%

 effective
>

60,000 subjects to be enrolled globally, results to be 
published soon

U
npublished results on efficacy

Source: https://w
w

w
.nature.com

/articles/d41586-020-03326-w



>
Sputnik, JnJ

and C
anSino

>
U

se hum
an

adenovirus-5 or -26 vector
>

A
ppear to be efficacious, but unrandom

ized
>

C
oncern about prior im

m
unity and therefore low

er 
“take”

>
C

oncern about low
er im

m
unity in older adults

O
ther A

denovirus-Vector Vaccines

Source: DY Lagunov, et al. Safety and im
m

unogenicity of an rAd26 and rAd5 vector-based heterologous 
prim

e-boost CO
VID-19 vaccine in tw

o form
ulations: tw

o open, non-random
ised

phase 1/2 studies 
from

 Russia. The Lancet 2020; https://doi.org/10.1016/ S0140-6736(20)31866-3  



>
Theory: im

m
une system

 protects against foreign AN
D

 
dangerous

m
aterial

>
O

rganism
 Subunit + Adjuvent

>
Exam

ples:
–

H
BV vaccine

–
Purtussis

part for TD
aP

Subunit Vaccines 



>
coronavirus spike (S) protein antigen

>
patented saponin-based M

atrix-M
™

>
2 IM

 injections, 21 days apart

Subunit Vaccines -N
ovavax



>
Plant based
–

Extracted from
 a South Am

erican tree

>
Studied > 20 yrs
–

Infections
–

C
ancers

–
Alzeihm

ers

>
N

ot in use due to lim
ited supply

>
O

nly saponin based FD
A approved vaccine: 

–
Shingrix

Subunit Vaccines -Saponin as an adjuvent



>
N

ovavax’s
C

urrent pipeline w
ith this adjuvant

–
Flu vaccine: phase 3

–
R

SV vaccine: phase 3

Subunit Vaccines -N
ovavax



>
com

plete/published 
>

131 healthy adults –
83 received antigen + adjuvant

>
Follow

ed 35 days
>

1 dose -> Ab levels equal to asym
ptom

atic infected people
>

2 dose -> Ab levels equal to sym
ptom

atically infected people
>

N
o serious adverse effects

>
M

ost m
inor sym

ptom
s resolved w

ithin 2 days, all by 7 days 

Subunit Vaccines –
N

ovavax
Phase 1/2

D
O

I: 10.1056/N
E

JM
oa2026920



>
Fully enrolled for phase 3 trials in U

K (15,000 people, 
includes people >65 (>25 %

) and w
ith co-m

orbidities)
>

Fully enrolled phase 2b trial in South Africa (4,422 
people, includes people w

ith H
IV)

>
Enrolling for phase 3 trials in U

S and M
exico

>
Expect interim

 data in next 3-4 m
onths

Subunit Vaccines –
N

ovavax
Phase 1/2



Q
: C

an I get C
O

VID
 from

 the C
O

VID
 vaccine?

A: N
o.  N

one of the vaccines use live or attenuated 
vaccines.

FA
Q

s



Q
: W

hy should I get a C
O

VID
 vaccine now

?  C
an’t I w

ait and see 
how

 it perform
s in other people?

A
: G

etting a vaccine is a personal decision.  H
ow

ever, the faster and 
m

ore people are vaccinated, the faster w
e can return to norm

al. That 
m

eans being able to hug our loved ones, get rid of the m
asks, have 

parties, and travel. In addition, health care w
orkers have a duty to 

protect their patients.

FA
Q

s 



Q
: W

hy are nursing hom
e residents prioritized for first phase of 

vaccinations? Are they being guinea pigs? Is there data in older adults?

A: N
ursing hom

e residents are at the highest risk for death from
 C

O
V

ID
.  They 

represent 1%
 of total U

S
 population but >40%

 (100,000+) of the deaths in U
S

.  
They are not guinea pigs but rather have the m

ost to gain from
 a vaccine. 

M
oreover, the vaccine studies have included thousands of patients >65 yo.

FA
Q

s



Q
: Should pregnant or lactating w

om
en receive the C

O
VID

 vaccine?

A: N
one of the vaccines w

ere tested in pregnant or lactating w
om

en, so w
e 

don’t know. The A
m

erican C
ollege of O

bstetrics and G
ynecology (A

C
O

G
)’s 

position is that pregnant w
om

en should not be excluded from
 C

ovid-19 
vaccines and should be able to have a risk/benefit discussion w

ith 
providers.

A
C

O
G

 is w
orking furiously to have inform

ation/talking points for 
providers and patients ready to roll once the E

U
A is issued.

FA
Q



Q
: H

ow
 long w

ill the vaccine protect m
e against C

O
VID

-19?

A: It is likely that w
e w

ill not know
 the answ

er to that question w
hen a vaccine 

is released. That w
ill take m

ore research. This vaccine m
ay be like the annual 

flu vaccine, w
here w

e m
ay need to have vaccine shots for C

O
V

ID
-19 on a 

regular basis. M
ore research is needed to know

 this, and it also depends on 
w

hether and how
 m

uch the virus changes over the com
ing m

onths to years. 

FA
Q



C
om

parison to other vaccines
Vaccine

# people
Follow

-up period
HPV

30,000
7 years

Pneum
ococcal

35,000

M
oderna

30,000
60 days

Pfizer
44,000

60 days

Johnson&
Johnson

60,000
60 days

N
ovavax

TBD
TBD


