
Beginnings of Vaccination

Edward Jenner, Vaccination, 1796 with cowpox material



Pandemic Situationer

What we need to 
know about the 
Technology of 

Vaccines



Objectives of an Efficacious COVID-19 vaccine

• The most important efficacy endpoint  = The ability of a vaccine to protect against severe disease 
and mortality , as hospital and critical-care admissions place the greatest burden on health-care 
systems. = the vaccine is efficacious in older adults (eg, approximately >60 years) 

• The other important efficacy endpoint = ability to reduce the transmissibility of SARS-CoV-2

SH Hodgson et al.  Lancet Infect Dis 2020 https://doi.org/10.1016/ S1473-3099(20)30773-8 
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Meet the novel 
Coronavirus, SARS CoV-2



The Spike Protein

• the major surface protein that it uses to bind 
to a receptor — another protein that acts like a 
doorway into a human cell. 

• Viral membrane fuses with the human cell 
membrane, allowing the genome of the virus 
to enter human cells and begin infection. 

• Prevent Attachment and fusion, prevent 
infection…



Invasion of 
respiratory epithelial 
cell by SARS CoV 2

• The variant with spike 
G614 has replaced 
D614 as the dominant 
pandemic form, 

• Now documented 
locally

• UK Variant B.1.1.7, 
So.African B1351, and 
now, the PH B.1.1.28





Primary Goals of Phase I/II Vaccine Trials

• Evaluate short-term safety, check dosage and assess aspects of the 
body’s reaction to the vaccine… REACTOGENICITY

• Includes localized pain, redness or swelling at the site of vaccine 
injection, systemic symptoms elsewhere in the body, such as fever, 
muscle pain and headache.

https://www.nature.com/articles/d41586-020-02926-w



Secondary Goals 
Ph1/II
Immunogenicity — the ability of a 
vaccine to stimulate a detectable 
immune response to the vaccine 
target…the Adaptive branch of the 
immune system.

Features of interest are vaccine-
specific antibody responses and 
immune cells called CD4 (or 
helper) T cells and CD8 (cytotoxic) 
T cells. These T cells can directly 
target cells infected with the virus, 
or collaborate with antibody-
producing B cells.

https://www.nature.com/articles/d41586-020-02926-w



Humoral 
Response

• Aim is to destroy the 
extracellular foreign 
invader… 

• Antibodies 
specifically target the 
antigen. End up 
NEUTRALIZING. 
Prevent entry into cells. 
Trap also any toxins.

• Recruit macrophages 
for opsonization… 

• Complement System 
recruits more 
macrophages

https://pediaa.com/difference-between-humoral-and-cell-
mediated-immunity/



Cell Mediated 
Immunity

https://pediaa.com/difference-between-humoral-and-
cell-mediated-immunity/



Different Vaccine Platforms
Aim to elicit responses that produce long lasting ‘neutralizing’ 

antibodies



Viral Vectors

Replicating
• live attenuated, replicating 

vaccines, highly effective 
protection against viral infection 
and disease

• Potential lifetime immunity

• Concerns arise over the 
possibility of disease induction 
in vaccinated 
immunocompromised 
individuals

Non-Replicating
• generally of more limited 

duration.

• Key factor is safety.

Current Opinion in Biotechnology 2007, 18:546–556



Adenovirus… a highly attractive vector

• As Ad target epithelial cells, they are prime candidates for elicitation 
of mucosal as well as systemic immunity.
• Infection of both dividing and non-dividing cells, 

• High levels of transgene expression, 

• Ability to grow to high titers in vitro, physical and genetic stability. 

• Lack of integration in the host genome

• Importantly, Ad infect dendritic cells, upregulate co-stimulatory 
molecules, and elicit cytokine and chemokine responses 

• Effectively presenting antigens to the immune system and eliciting 
potent immune responses  

Current Opinion in Biotechnology 2007, 18:546–556













Protein Based

• Insert RNA for spike protein into 
baculovirus

• Infect Moth cells, and collect 
spike protein from surface

• Assemble into nanoparticles that 
mimic coronavirus (but non 
infectious).

• Inject nano particles into human, 
and generate antibodies from the 
Helper T Cells and B Cells



Efficacy of Vaccines to date…



Gam-COVID-Vac 
(Sputnik V) 1

Sinovac CoronaVac
Brazil 2

Sinovac CoronaVac
Turkey 2

Sinovac
Indonesia 1

Study population n=21,977 3:1 
>18 y.o.

n= 9,614 
18-59; >60 yo

(n=362)
high risk HCWs

n= 7,374
18-59 yo

HCWs and gen pop

n= 1,620
18-59 yo, healthy 

VE prevention 
symptomatic COVID

91.6% (85·6–95·2) 

>60 yrs old:
91·8% (67·1–98·3) 

Overall 50.4% 
(CI 35.26-61.98)

91.25% 
(71.25-97.34%)

65.3%
(16.9-85.5)

VE Prevention of 
moderate/ Severe 

COVID

100%
(94·4–100·0) 

Mild to Moderate 
77.96%

(CI 46.15-90.4)

Severe 100% 
(95.4-100)

VE across age, sex, 
race, ethnicity 

underlying medical 
conditions

≥87%

1 Logunov et al. The Lancet S0140-6736(21)00191-4;  2 on file (unpublished)  

COVID-19 Vaccine Efficacy



Israel Experience to Date



Deaths in the UK, Vaccine Roll Out



Side Effect Profile to date…

• Anaphylaxis is RARE, particularly for the PEG lipid that coats mRNA

• Safety protocols include readiness to deal with severe allergic reactions

• Allergic reactions (including severe allergic reactions) not related to 
vaccines (COVID-19 or other vaccines) or injectable therapies, such as 
allergic reactions related to food, pet, venom, or environmental allergies, or 
allergies to oral medications (including the oral equivalents of injectable 
medications), are not a contraindication or precaution to COVID-19 
vaccination.

CDC recommends the following observation periods after COVID-19 
vaccination:

30 minutes: History of an immediate allergic reaction of any severity to a 
vaccine or injectable therapy

People with a contraindication to a different type of COVID-19 vaccine 
(for example, people with a contraindication to mRNA COVID-19 
vaccines who receive Janssen viral vector vaccine should be observed 
for 30 minutes following Janssen vaccination).History of anaphylaxis due 
to any cause

15 minutes: All other people



Summary of Safety Data
Pfizer BNT162b2 1 Moderna

M1273 2
Astra Zeneca-

Oxford
AZD-1222 3

Gam-COVID-Vac 
(Sputnik V) 1

Sinovac
CoronaVac

Brazil 

Dose and interval 2 doses, 30 µg, 0.3 ml 
each: 3 weeks apart

2 doses , 100 
µg, 0.5 ml): 1 
month apart 

2 doses,  SD/SD 1-3 
months apart

2 doses, 0.5 ml 3 weeks 
interval rAd26, rAd5 

2 doses , 600 
SD, 2 weeks 

apart 

Solicited Local 
reactions

Pain at injection site 
Redness and swelling 

Pain at injection 
site 

Redness, swelling 
, LAP

Pain at injection site 
tenderness

flu-like illness, 
injection site reactions 

Pain at injection 
site 

Redness, swelling 

Solicited Systemic 
reactions

Fatigue, headache, muscle 
pain

chills, joint pain

Fatigue, 
headache, 
myalgia, 

chills, joint pain

Fatigue, headache, 
feverishness, and 

myalgia 

headache
asthenia 

Headache, fatigue 
, myalgia

Severity mild or moderate, 
less common and milder in 

older adults

mild or 
moderate, 

less common and 
milder in older 

adults

Mild to moderate Grade 1 or mild 94% mild or moderate, 
less common and 

milder in older 
adults

Severe Adverse 
Events

shoulder injury, right axillary 
lymphadenopathy, paroxysmal 

ventricular arrhythmia, NO 
DEATHS related to vaccine

Hypersensitivity 
reaction

NO DEATHS 
related to vaccine

NO DEATHS related to 
vaccine

full AE data, will be 
provided later, publication 
NO Vaccine related Deaths  

None reported
NO DEATHS 

related to vaccine





Vaccination Centers Rolling Out 
Programs

Health Care Workers Priority, 
Senior Citizens, co-morbids now



Protecting 
Ourselves

• Physical Distancing remains Key

• Reduce Exposure as much as 
possible

• Duration

• Dose

• Open Air vs Closed spaces

• Use of Facemasks / Face Shields

• Reduce Talking during meals, 
elevator rides

• Frequent washing of hands with 
soap and water

• Disinfectants such as >60% 
alcohol 

• Control of Hypertension, kidneys 
Diabetes, coronary artery 
disease/ atherosclerosis


