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Controlling Communicable Diseases

* Change behavior/reduce contact

* |If there is contact, lower chances of transmission

* Just treat patients and go on as usual

e \/accinate!




All viable, depending on the context.
They may/should also be combined




Context of COVID-19: It can be severe, cause
death and ?long term impairment, and we all

want to be able to resume our lives!




We therefore turn to vaccination to
protect ourselves, and protect others
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Spike proteins are key

* Allow entry into cells
*Viruses can only reproduce in living cells
*Goal: prevent cell entry and prevent replication




KEY TO ALMOST ALL VACCINES FOR SARS-
COV-2:

Produce or emulate spike proteins (but not

inject actual virus!!!)




SO, the search was on, despite obstacles

* Funding—costs $S1 billion plus to develop a new vaccine and bring to
market

 Disincentive for pharma cos to try

e But sharing the cost between government(s) and companies removes
lots of the risk

* Operation “WARP SPEED” did this
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Currently over 30 vaccines for COVID-19 are
in clinical trials internationally




Clinical trials

 Test for safety (phase 1)—30-100 people. Also dosage, and looking for
iImmune response

* Continue testing for safety and assess efficacy (usually <1,000 people)

 Randomized control trial (RCT) with thousands
* (Moderna, Pfizer/BioNtec, Astra Zeneca/Oxford): about 30,000 each

* Compare risk of developing disease in those vaccinated with those
unvaccinated
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ABSTRACT

BACKGROUND
Vaccines are needed to prevent coronavirus disease 2019 (Covid-19) and to protect
persons who are at high risk for complications. The mRNA-1273 vaccine is a lipid
nanoparticle—encapsulated mRNA-based vaccine that encodes the prefusion stabi-
lized full-length spike protein of the severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), the virus that causes Covid-19.

METHODS

This phase 3 randomized, observer-blinded, placebo-controlled trial was conducted
at 99 centers across the United States. Persons at high risk for SARS-CoV-2 infec-
tion or its complications were randomly assigned in a 1:1 ratio to receive two intra-
muscular injections of mRNA-1273 (100 ug) or placebo 28 days apart. The pri-
mary end point was prevention of Covid-19 illness with onset at least 14 days after
the second injection in participants who had not previously been infected with
SARS-CoV-2.

RESULTS

The trial enrolled 30,420 volunteers who were randomly assigned in a 1:1 ratio to
receive either vaccine or placebo (15,210 participants in each group). More than
96% of participants received both injections, and 2.2% had evidence (serologic,
virologic, or both) of SARS-CoV-2 infection at baseline. Symptomatic Covid-19 ill-
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ABSTRACT

BACKGROUND

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection and the
resulting coronavirus disease 2019 (Covid-19) have afflicted tens of millions of people
in a worldwide pandemic. Safe and effective vaccines are needed urgently.

METHODS

In an ongoing multinational, placebo-controlled, observer-blinded, pivotal efficacy
trial, we randomly assigned persons 16 years of age or older in a 1:1 ratio to receive
two doses, 21 days apart, of either placebo or the BNT162b2 vaccine candidate (30 ug
per dose). BNT162b2 is a lipid nanoparticle—formulated, nucleoside-modified RNA
vaccine that encodes a prefusion stabilized, membrane-anchored SARS-CoV-2 full-
length spike protein. The primary end points were efficacy of the vaccine against
laboratory-confirmed Covid-19 and safety.

RESULTS
A total of 43,548 participants underwent randomization, of whom 43,448 received
injections: 21,720 with BNT162b2 and 21,728 with placebo. There were 8 cases of
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Both of these use messenger RNA (mRNA)
coated in a fatty substance to be taken up by
cells in body, and causing these cells to make

SARS-CoV-2 spike protein, leading to immune
response to this virus
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Safety and efficacy of the ChAdOx1 nCoV-19 vaccine
(AZD1222) against SARS-CoV-2: an interim analysis of
four randomised controlled trials in Brazil, South Africa,
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Alison M Lawrie, Alice Lelliott, Vincenzo Libri, Patrick J Lillie, Raburn Mallory, Ana V A Mendes, Eveline P Milan, Angela M Minassian,

Alastair McGregor, Hazel Morrison, Yama F Mujadidi, Anusha Nana, Peter ) O'Reilly, Sherman D Padayachee, Ana Pittella, Emma Plested,
Katrina M Pollock, Maheshi N Ramasamy, Sarah Rhead, Alexandre V Schwarzbold, Nisha Singh, Andrew Smith, Rinn Song, Matthew D Snape,
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Summary

Background A safe and efficacious vaccine against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), if
deployed with high coverage, could contribute to the control of the COVID-19 pandemic. We evaluated the safety and
efficacy of the ChAdOx1 nCoV-19 vaccine in a pooled interim analysis of four trials.

Methods This analysis includes data from four ongoing blinded, randomised, controlled trials done across the UK,
Brazil, and South Africa. Participants aged 18 years and older were randomly assigned (1:1) to ChAdOx1 nCoV-19
vaccine or control (meningococcal group A, C, W, and Y conjugate vaccine or saline). Participants in the ChAdOx1
nCoV-19 group received two doses containing 5x 1010 viral particles (standard dose; SD/SD cohort); a subset in the UK
trial received a half dose as their first dose (low dose) and a standard dose as their second dose (LD/SD cohort). The
primary efficacy analysis included symptomatic COVID-19 in seronegative participants with a nucleic acid
amplification test-positive swab more than 14 days after a second dose of vaccine. Participants were analysed according
to treatment received, with data cutoff on Nov 4, 2020. Vaccine efficacy was calculated as 1-relative risk derived from
a robust Poisson regression model adjusted for age. Studies are registered at ISRCTN89951424 and ClinicalTrials.gov,
NCT04324606, NCT04400838, and NCT04444674.

Findings Between April 23 and Nov 4, 2020, 23 848 participants were enrolled and 11636 participants (7548 in the UK,
4088 in Brazil) were included in the interim primary efficacy analysis. In participants who received two standard
doses, vaccine efficacy was 62-1% (95% CI 41-0-75-7; 27 [0-6%] of 4440 in the ChAdOx1 nCoV-19 group vs 71 [1-6%]
of 4455 in the control group) and in participants who received a low dose followed by a standard dose, efficacy
was 90-0% (67-4-97-0; three [0-2%)] of 1367 vs 30 [2-2%)] of 1374; P, erncion=0 010). Overall vaccine efficacy across both
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Two terms often confused in media reports

* Vaccine efficacy—this is the relative reduction in disease within a
clinical trial or under lab conditions

* Vaccine effectiveness—reduction under everyday, real use conditions

* Most of time, effectiveness less than efficacy




AT BEST

ABOUT 85% EFFECTIVENESS FOR OUR 2
VACCINES.




AFTER VACCINATION, FOR NEXT 1-2 YEARS, IT
WILL BE VERY IMPORTANT TO LIMIT
EXPOSURE. MASKS, ONLY SMALL GATHERINGS

OF RESPONSIBLE PEOPLE, SOME DISTANCE

WILL BE VERY IMPORTANT




IF WE HAVE TIME...OTHER VACCINES,

SPREAD
SINGLE

NG DOSES, JOHNSON AND JOHNSON
NJECTION, SUPPLY CHAIN PROBLEMS,

AND HE

RD IMMUNITY




