
Chief Investigator: Prof Saul Faust 
Sponsor:  University Hospital Southampton NHS Foundation Trust
Objectives: Evaluation of COVID vaccine platform combinations for 

administration of 3rd dose to people immunised with two 
doses of Pfizer or ChAdOx vaccines in the UK schedule.

Dr Alasdair Munro PhD
Senior Clinical Research Fellow in Paediatric Infectious Diseases

NIHR Southampton Clinical Research Facility



• NIHR CCF
• NIHR Vaccine Network
• NIHR Clinical Research 

Facilities/Biomedical Research 
Centres

• NIHR Clinical Research Network
• Vaccine Research Registry

Key COV-BOOST partners



• Top Level Project Management and Oversight
• Laboratory Oversight
• Logistic Support
• Communications Support

Project Management and Oversight



Regulatory Support



COV-BOOST data

• Data was presented to MHRA and JCVI in real time during 2021 and 2022

• Analysis ongoing as of January 2024.





COV-BOOST Stage 1 design- 3 groups of 6 sites 
Group A: 888 participants (including 444 vaccinated previously with 2 doses of BNT162b2 and 
444 vaccinated previously with 2 doses of ChAdOx1-nCov19) randomised 1:1:1:1 to receive a 
booster dose of either ChAdOx1-nCov19, Novavax, Novavax half dose, or MenACWY (control 
group). 
Bournemouth, Bradford, Portsmouth, Leicester, University College London, Wrexham (Wales).

Group B: 1110 participants (including 555 vaccinated previously with 2 doses of BNT162b2 and 
555 vaccinated previously with 2 doses of ChAdOx1-nCov19) randomised 1:1:1:1:1 to receive a 
booster dose of either BNT162b2, Valneva, Valneva half dose, Janssen or MenACWY (control 
group).
Cambridge, Guys London, Glasgow (Scotland), Leeds, Oxford, Southampton.

Group C: 888 participants (including 444 vaccinated previously with 2 doses of BNT162b2 and 
444 vaccinated previously with 2 doses of ChAdOx1-nCov19) randomised 1:1:1:1 to receive a 
booster dose of either mRNA-1273 (Moderna), CureVac, BNT162b2 half dose, or MenACWY
(control group).
Birmingham, Exeter, Liverpool, Northwick Park London, Stockport, Sussex



Study Design: April 2021

Stage1
Eligible population

= 2,886

General 
cohort

Immunology 
cohort

= 2,236 = 650

Comprising 25 
participants 

from each group

25

Group A

= 888

Group B

= 1,110

Group C

= 888

Pfz-BNT/Pfz-BNT
= 444

Oxford-AZ
= 444

Oxford-AZ = 111
Novavax = 111

Novavax-half = 111

Control = 111

Oxford-AZ = 111

Novavax = 111

Novavax-half = 111

Control = 111

Pfz-BNT/Pfz-BNT
= 555

Oxford-AZ
= 555

Valneva = 111

Valneva-half = 111

Janssen = 111

Control = 111

Pfz-BNT/Pfz-BNT= 
111

Valneva = 111

Valneva-half = 111

Janssen = 111

Control = 111

Pfz-BNT/Pfz-BNT
 = 111

Pfz-BNT/Pfz-BNT

= 444

Oxford-AZ
= 444

Moderna = 111

CureVac = 111

Pfz-BNT half = 111

Control = 111

Moderna = 111

CureVac = 111

Pfz-BNT half = 111

Control = 111

6 sites

6 sites

6 sites



• Enrolled people 10-12 weeks after their 2nd dose of Pfizer of AstraZeneca
vaccines

• Good age spread in 2 age groups 30-69 and >70s

• Included people with cardiovascular disorders, diabetes and respiratory
conditions.

• Did not include people with immune problems

Baseline characteristics



• The initial trial demonstrated the potential of all vaccines tested (AZ, Pfizer-BNT, 
Moderna, Novavax, Janssen, CureVac and Valneva) to boost immunity following 
AZ/AZ initial course and of 6 vaccines (AZ, Pfizer-BNT, Moderna, Novavax, 
Janssen, CureVac) to boost following Pfizer-BNT/Pfizer-BNT initial course. 

• Heterologous schedules (mix and match) were safe and immunogenic despite 
the short interval between dose 2 and dose 3.

• The 100mcg dose of Moderna mRNA vaccine was the most reactogenic vaccine 
following 2 doses of AstraZeneca or Pfizer vaccines.

• Maximum mRNA antibody 3rd dose antibody responses were achieved by day 7 
after 3rd dose following 2 doses of AstraZeneca or Pfizer vaccines.

Summary of Results



• Pfizer and half dose Moderna as vaccines for UK 3rd dose booster programme

• Heterologous schedules (mix and match) safe and immunogenic

• 3 month interval decision to speed up programme

• Communication that maximum antibody response by day 7 after 3rd dose

• Global health: incorporated into WHO guidelines, supported further studies of 
fractional doses (including in COV-BOOST)

Policy decisions supported by COV-BOOST



Pfz-BNT/Pfz-BNT

= 439

Oxford-AZ
= 462

Pfizer
= 545

Oxford-AZ
= 541

Participants enrolled 
and had telephone 

pre-screening

= 3,498

Participants screened 
for eligibility

Participants 
randomised 

= 3,054

Group A

Group B

Group C

Pfz-BNT/Pfz-BNT
= 453

Oxford-AZ
= 443

3 month analysis of main study

= 2,883

Control-A N=118

Oxford-AZ N=109

Novavax N=114

Novavax-half N=112

Oxford-AZ N=91

Novavax N=100

Novavax-half N=95

Control-A N=109

Oxford-AZ N=111

Novavax N=115

Novavax-half N=108

Control-A N=89

Oxford-AZ N=97

Novavax N=92

Novavax-half N=95

Control-B N=109

Pfz-BNT N=110

Valneva N=110

Valneva-half  N=110

Janssen N=106

Control-B N=93

Pfz-BNT N=94

Valneva N=85

Valneva-half  N=96

Janssen N=90

Control-A N=105

Control-B N=106

Pfz-BNT/Pfz-BNT
N=107

Valneva N=109

Valneva-half  N=111

Janssen N=108

Control-B N=93

Pfz-BNT N=94

Valneva N=86

Valneva-half  N=98

Janssen N=94

Control-C N=114

Pfz-BNT/Pfz-BNT
half N=117

Moderna N=112

CureVac N=119

Control-C N=94

Pfz-BNT half 
N=87

Moderna N=87

CureVac N=90

Control-C N=97

Pfz-BNT half 
N=100

Moderna N=90

CureVac N=96

Control-C N=112

Pfz-BNT/Pfz-BNT
half N=110

Moderna N=111

CureVac N=106



3 month analysis of main study



• The persistence of antibody responses were different between vaccines

• After 2 doses of AstraZeneca, mRNA vaccines still have the highest antibody response at 
day 84.

• After 2 doses of Pfizer, viral-vector vaccines (Janssen and AstraZeneca) have 
comparable or even higher antibody response at D84 compared with people who 
received 3 doses of Pfizer.

• Mix and match (heterologous) and same vaccine  (homologous) schedules have different 
kinetics of antibody level decline by day 84 which appears to depend both on vaccine 
class and the order of administration.

• Half dose Pfizer induced comparable levels of humoral and cellular responses at day 84 
compared with full dose full dose Pfizer.

3 month analysis



8 month analysis of main study



• The persistence of antibody responses remained different between 
vaccines

• Humoral responses following booster doses of adenoviral vector vaccines 
decay slower than following booster doses of mRNA vaccines.

• Lower doses of mRNA vaccines as boosters may be equally as effective.

8 month analysis



4th dose substudy Study Design

Stage1
Eligible population

= 2,886

General 
cohort

Immunology 
cohort

= 2,236 = 650

Comprising 25 
participants 

from each group

25

Group A

= 888

Group B

= 1,110

Group C

= 888

Pfz-BNT/Pfz-BNT
= 444

Oxford-AZ
= 444

Pfz-BNT/Pfz-BNT
= 555

Oxford-AZ
= 555

Valneva 

Valneva-half

Janssen 

Men ACWY

Pfz-BNT/Pfz-BNT

= 444

Oxford-AZ
= 444

6 sites

6 sites

6 sites

Pfz-BNT
4th dose population

4th dose population

• The sub-study is nested within the 
main COV-BOOST trial 

• No formal sample size calculation 
• To compare the immune response 

at D14 post 4th dose with that at 
D28 post 3rd dose

Valneva 

Valneva-half

Janssen 

Men ACWY

Pfz-BNT

N=88

N=78

Oxford-AZ

Novavax

Novavax-half

Men ACWY

Oxford-AZ

Novavax

Novavax-half

Men ACWY

Moderna

CureVac 

Pfz-BNT half

Men ACWY

Moderna

CureVac 

Pfz-BNT half

Men ACWY

Pfz-BNT
N=35

Moderna 50mcg
N= 34

Pfz-BNT
N=31

Moderna 50mcg
N= 33

Pfz-BNT
N = 44

Moderna 50mcg
N = 44

Pfz-BNT
N = 39

Moderna 50mcg
N = 39





• After a period of approximately 7 months following third-dose boosters 
with BNT162b2, an additional dose of a COVID-19 mRNA vaccine can 
boost humoral anti-spike protein IgG titres and cellular responses to, or 
higher than, levels seen at 28 days after a third dose. 

• Some participants with high levels of humoral and cellular responses 
before the fourth dose had limited boosting from the fourth dose, 
indicating that there could be a vaccine-specific ceiling effect. 

4th dose substudy



Ongoing substudy analysis
• JCVI have seen initial results as generated, no time to present today

• Late boosted control substudy analysis being finalised
• Pfizer 30 mcg and 15 mcg, Moderna 50 mcg

• Novavax substudy (Novavax/Novavax/Pfizer) – analysis being finalised after 
laboratory inconsistencies noted that resulted in repeat testing prior to data lock

• Young person’s fractional dose substudy (CEPI funded)
• Pfizer 30 mcg and 15 mcg, Moderna 50 mcg and 25 mcg
• Laboratory and statistical analysis ongoing

• Moderna bivalent (WT and omicron) compared to Pfizer WT substudy
• Analysis in process of completion



www.covboost.org.uk

Thank you again to all participants and site staff,
and huge numbers of people across the National Institute for Health 

Research Clinical Research Network, UK Vaccine Taskforce, Department of 
Health and Social Care, Health Research Agency, Medicines and Healthcare 

products Regulatory Agency.


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Ongoing substudy analysis
	Slide Number 21

