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Why do clinical trials?

 Increase and improve medical knowledge and 
improve disease prevention and patient care

 Systematic investigations 

 Structured, specific protocols

 Collects data/ information on a topic

Clinical trials

❑Contain an intervention 
(vaccine, medicine), unlike 
observational studies

❑ determines safety, 
immunogenicity, efficacy of a 
drug/ vaccine

❑Establish best dosing regime, 
strengths



The Vaccine Testing Process

The development cycle of a vaccine, from lab to clinic.



What approvals are needed?

 Ethics

 Regulatory

 Registration on trials register:

 Clinicaltrials.gov

 PACTR

 National DOH

 Local / district DOH

 Institutional – hospital/ 

university

Idea, protocol 
development, 

funding
Application

Application 
review

IRB, 
regulatory 
approvals

Trial set up, 
training

Enrolment, 
data 

collection
Results



The Vaccine Testing Process

The development cycle of a vaccine, from lab to clinic.

PRECLINICAL TESTING: Animals such as mice or monkeys to see if it produces an immune response.

PHASE I SAFETY TRIALS: Small number of people to test safety and dosage as well as to confirm that it stimulates the immune system.

PHASE II EXPANDED TRIALS: Hundreds of people split into groups, such as children and the elderly, to see if the vaccine acts differently in them. These 
trials further test the vaccine’s safety and ability to stimulate the immune system.

PHASE III EFFICACY TRIALS: Thousands of people compared volunteers who receive vaccine or placebo, determine if vaccine protects against the 
coronavirus and is safe.



Pre-clinical: Developing suitable animal models



Gender associates with both susceptibility to infection and 

pathogenesis of SARS-CoV-2 in Syrian hamster.

Yuan L Signal Transduction and Targeted Therapy volume 6, Article number: 136 (2021)

https://www.nature.com/sigtrans


Fisher RJ et al; BioRxiv preprint doi: https://doi.org/10.1101/2021.03.11.435000

AZ Covid-19 vaccination and gross pathology of lungs following direct 

intranasal challenge with SARS-CoV-2 variants B.1.1.7 and B.1.351 in 

Syrian hamsters.
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PHASE III EFFICACY TRIALS: Thousands of people compared volunteers who receive vaccine or placebo, determine if vaccine protects against the 
coronavirus and is safe.



Covid-19 cases from >14 days after the 1st dose 

until 31st October 2020 (proxy for non-B.1.351 variant).

*Per 1,000 person years

Baseline

serology

Total  

cases Placebo n/N (%)

Incidence 

Risk* Vaccine n/N (%)

Incidence 

Risk

Vaccine Efficacy 

(95%CI)

>14 days post-prime and <=2020-10-31

Overall 15 12/938 (1.3%) 31.1 3/944 (0.3%) 7.6 75.4% (8.9 to 95.5)

Negative 9 7/776 (0.9%) 21.7 2/804 (0.2%) 5.9 72.8% (-42.8 to 97.2)

Madhi SA et al .In press



++ + ++++++++++++++++++++++++++ +++++++++++++++++++
++++++

++++++++++
++
++++++++++++++++++

+++ ++++++++++ ++++++++++++++++++++++++++++++++++++++
+++++++++++

+++++
++

++
+++++++++++++++

0.000

0.025

0.050

0.075

0.100

0.125

0 50 100 150 200

Time

C
u

m
u

la
tiv

e
 e

ve
n

t

Strata + +grp=Placebo grp=Vaccine

717 707 632 124 0

750 738 674 137 0grp=Vaccine

grp=Placebo

0 50 100 150 200

Time

S
tr

a
ta

Number at risk

0 2 10 21 23

0 2 6 14 19grp=Vaccine

grp=Placebo

0 50 100 150 200

Time

S
tr

a
ta

Cumulative number of events

0 11 75 572 694

0 10 72 600 731grp=Vaccine

grp=Placebo

0 50 100 150 200

Time

S
tr

a
ta

Cumulative number of censoring

ChAdOx1-nCoV19  not efficacious in protecting against 

mild to moderate Covid-19 due to the B.1351 variant.

Baseline N-

protein IgG

Total 

number 

of cases Placebo n/N (%) Vaccine n/N (%)

Vaccine efficacy 

(95%CI)

Primary endpoints: All severity COVID-19 clinical >14 days post-boost

Negative 42 23/717 (3.2%) 19/750 (2.5%) 21.9% (-49.9 to 59.8)

Secondary endpoint: All severity COVID-19 clinical disease due to B1.351 variant >14 days post-boost

Negative 39 20/714 (2.3%) 19/748 (2.5%) 10.4% (-78.8 to 54.8)

No significant risk reduction in mild-moderate 

Covid-19  from B.1.351 variant occurring at least 

14 days after 2nd dose of ChAdOx1/nCoV19.

Madhi SA et al .In press



Covid-19 development and pipeline.

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

???Evaluation of future Covid-19 vaccines????



Ranking robustness of clinical trials. 



Observational study: UK data delta variant

Bernal JL et al. NEJM; July 21, 2021

Requires assessment for bias and 

confounding that may exist in the absence of 

randomised participation and blinded 

follow-up.



COVID-19 and reduction in household transmission.

Harris RJ et al. NEJM Aug 2021
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