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Vaccines were approaching emergency 
use authorization under regulation 174

COV001 trial starts



Rationale for another trial

• Almost all vaccines are licensed as homologous 
schedules (including all COVID vaccines)

• Significant logistical challenges immunising large 
portions of the population in terms of geo-
temporal coordination of vaccine stock

• Policy decisions regarding immunising many with 
1 dose vs few with 2 doses in a vaccine-limited 
setting, by default increasing interval



Global challenges



A single-blind, randomised, phase II UK multi-centre study to determine reactogenicity 
and immunogenicity of heterologous prime/boost COVID-19 vaccine schedules

Population: 830 participants. Adults aged over 50 with no or mild-moderate well-controlled 
co-morbidity

8 Arms: Pfizer/Pfizer, Pfizer/AstraZeneca, AstraZeneca/AstraZeneca, AstraZeneca/Pfizer at 28-day 
and 84-day prime-boost intervals

Heterologous & Interval

*Protocol amendment: Advice for reactive vs prophylactic paracetamol sub-study for 12-week interval 
participants at the point of second dose
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• Oxford

• Southampton

• Bristol

• St Georges

• UCLH

• Birmingham

• Nottingham

• Liverpool

Com-COV1 Recruiting sites





2 Community prime 
(8-12 weeks earlier) 2nd dose

Oxford/AstraZeneca (ChAd)

Oxford/AstraZeneca (ChAd)

mRNA-1273 (Mod)

NVX-CoV2372 (NVX)

Pfizer/BioNTech (BNT)

Pfizer/BioNTech (BNT)

mRNA-1273 (Mod)

NVX-CoV2372 (NVX)

*Participants received their 1st dose in the community. There is therefore no pre-prime/baseline sample
**There is a variable (non-randomised) interval of 8-12 weeks

1077 participants
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• (Oxford)

• St Georges

• UCLH

• GSTT

• Birmingham

• Nottingham

• Liverpool

• Sheffield

• Hull

• Newcastle

Com-COV2 Recruiting sites
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Com-COV1 & Com-COV2 PIs
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• David Turner

• Andrea Collins

• Vincenzo Libri
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Challenges

Changing vaccination policies

Changing travel requirements (UK-based and abroad)

Variations in which country accepted which vaccine

Changing social distancing measures

Notably not recruitment!



Result Highlights



Reactogenicity





Summary Reactogenicity Results
• Heterologous schedules produce more symptoms, more severely and they last a little longer (May 

2021)

• Prolonging Prime-Boost interval improves frequency, severity and duration of symptoms in Pfizer-
boosted regimens, but is worse in AstraZeneca boosted regimens

• Seropositive participants have worse symptoms than seronegative participants

• If you have symptoms at prime, you are 4 times as likely to have symptoms at boost

• No clear correlation between reactogenicity and immunogenicity

• All regimens were well-tolerated and no safety issues raised

Immunological musings

The individual (?innate response) is at least as important as the 
schedule in determining the likelihood and severity of 
reactogenicity

First exposure to ChAd is always reactogenic



ChAdOx1 nCoV-19 arms
4-week interval 12-week interval

N=83 N=83 GMR N=89 N=77 GMR§

SARS-CoV-2 anti-spike IgG, ELU/ml 1444 (1205-1732) 
[n=81]

12979 (11217-15018) 
[n=83] (7.1,11.3)

2622 (2152-3195) 
[n=88]

13465 (11391-15917) 
[n=76] (4.0,6.7)

Pseudotyped virus neutralising antibody, 
NT50

74 (63-89) 
[n=77]

529 (450-622) 
[n=82]

7.2 
(5.7,9.1)

188 (153-231) 
[n=86]

781 (646-946) 
[n=75]

4.2 
(3.1,5.6)

Cellular response – Fresh (WT), SFC/106 

PBMCs
48 (38-62) 

[n=79] [n=83]
4.0

(2.8,5.5)
35 (27-44) 

[n=86]
110 (83-145) 

[n=74]
3.2 

(2.2,4.6)
BNT162b2 arms

4-week interval 12-week interval

N=84 N=83 GMR§
N=87 N=78 GMR§

SARS-CoV-2 anti-spike IgG, ELU/ml 14349 (12470-16511) 
[n=84]

7530 (6811-8325) 
[n=83] (0.4,0.6)

19011 (16468-21947) 
[n=85]

10642 (8936-12673) 
[n=76] (0.45,0.71)

Pseudotyped virus neutralising antibody, 
NT50

585 (500-685) [n=83] 397 (342-460) 
[n=82]

0.67 
(0.5,0.8)

899 (770-1051) 
[n=81]

645 (529-787) 
[n=71]

0.72 
(0.56,0.92)

Cellular response – Fresh (WT), SFC/106 

PBMCs 72 (54-95) [n=84] 98 (73-131) 
[n=83]

1.4
(0.9,2.1)

49 (37-64)
[n=82]

37 (28-49) 
[n=73]

0.80 
(0.54,1.2)

Immunogenicity

ChAd/ChAd ChAd/BNT ChAd/ChAd ChAd/BNT

9.0 5.2

BNT/BNT BNT/ChAd

0.52

BNT/BNT BNT/ChAd

0.57

186 (148-234) 



Impact of interval: RCT

ELISA IgG

At 28 days post second dose
• Pseudotyped virus neutralisation titres were higher in all 

12-week vs 4-week groups. GMRs below:

• 1·4 (1·1-1·8) for BNT / BNT
• 1·5 (1·2-1·9) for ChAdOx1 / BNT
• 1·6 (1·3-2·1) for BNT / ChAdOx1
• 2·4 (1·7-3·2) for ChAdOx1 / ChAdOx1

Shaw et al, Lancet Resp Med, 2022

T cell Elispot
• T cell ELISpot responses were lower in all groups for 12 vs 4 

week interval



COMCOV2: Persistence of humoral and cellular immune response 

• Heterologous ChAd-primed schedules remain more immunogenic 
vs ChAd/ChAd

• BNT-primed schedules with a second doses of mRNA are more 
immunogenic vs BNT/NVX 

• Schedules with higher peak Ab had a more rapid initial wane –
proportional difference between schedules reduces over time

• No indication that heterologous priming schedules per se have 
improved persistence

• T-cell decay differed with plateauing from D56
• Heterologous ChAd-primed schedules gave the largest responses

Heterologous priming schedules might be considered as a viable option sooner in future pandemics



Summary of immunogenicity of primary immunisation at day 28 post 2nd dose: 

COMCOV and COMCOV2

COMCOV2 
(mean 9-week interval
mean 63 years)

Anti-spike IgG 95% C.I.

BNT/Moderna (9) 22953 (20589-25590) 

ChAd/Moderna (9) 20116 (18150-22296)

BNT/BNT (9) 16929 (15025-19075) 

BNT/Novavax (9) 8886 (7393-10680)

ChAd/Novavax (9) 5597 (4756-6586) 

ChAd/ChAd (9) 1971 (1718-2262)

Humoral immunity (ELISA)

• Higher IgG with any schedule 
with an mRNA dose

• Moderna 2nd dose more 
immunogenic than BNT 2nd dose 
following ChAd or BNT prime

• All combinations above 
ChAd/ChAd threshold

• Prolonging interval increases 
immune response almost 
universally

COMCOV
(12 week, 
58 years)

COMCOV
(4 week, 
58 years)

Anti-
spike 
IgG

95% C.I.

BNT/BNT (12) 19011 (16488-21947) 

BNT/BNT(4) 14349 (12470-16511)

ChAd/BNT (12) 13465 (11391-15917) 

ChAd/BNT (4) 12979 (11217-15018)

BNT/ChAd (12) 10642 (8936-12673) 

BNT/ChAd (4) 7530 (6811-8325)

ChAd/ChAd (12) 2622 (2152-3195) 

ChAd/ChAd (4) 1444 (1205-1732) 

Liu et al, Lancet, 2021Stuart et al, Lancet, 2021



COMCOV2
(mean 9-week)

T cell 
response

95% C.I.

ChAd/Novavax (9) 189 (158-226) 

ChAd/Moderna (9) 149 (118-188) 

BNT/Moderna (9) 76 (58-99) 

BNT/BNT (9) 49 (39-63)

ChAd/ChAd (9) 45 (34-61) 

BNT/Novavax (9) 29 (22-38)

Cellular immunity (IFN-gamma 
secreting T cells, measured by 
ELISPOT)

• ChAd prime, followed by 
heterologous boost highly 
immunogenic

• mRNA/mRNA prime/boost is mid-
ranked for cellular immunity, 
Moderna more immunogenic 
than BNT

• Single dose mRNA does not prime 
well for protein/matrix boost

• Interval associated with a lower 
cellular response

COMCOV
(12 week)

COMCOV
(4 week)

T cell 
response

95% C.I.

ChAd/BNT (4) 186 (148-234)

ChAd/BNT (12) 110 (83-145)

BNT/ChAd (4) 98 (73-131)

BNT/BNT (4) 72 (54-95)

BNT/BNT (12) 49 (37-64) 

ChAd/ChAd (4) 48 (38-62)

BNT/ChAd (12) 37 (28-49) 

ChAd/ChAd (12) 35 (27-46) 

Liu et al, Lancet, 2021Stuart et al, Lancet, 2021

Summary of immunogenicity of primary immunisation at day 28 post 2nd dose: 

COMCOV and COMCOV2



Reduced immunogenicity of adjuvanted protein-boosted schedules in those with higher BMI, 
might suggest that this is dose-related 



Almost universal improved immunological response in female participants 
Previously demonstrated in homologous ChAd (COV001, COV002)



• Homologous Pfizer is 6-10 times humorally more immunogenic than homologous AstraZeneca
• Interval increases humoral response by about 1.5x

• Heterologous AstraZeneca-primed schedules produces the biggest cellular response
• Interval appears to reduce cellular response

• Both homologous schedules provide high level protection against severe SARS-CoV2
• (and so do the heterologous schedules)

COMCOV
(12 week, 
58 years)

COMCOV
(4 week, 
58 years)

Anti-spike IgG 95% C.I.

BNT/BNT (12) 19011 (16488-21947) 

BNT/BNT(4) 14349 (12470-16511)

ChAd/BNT (12) 13465 (11391-15917) 

ChAd/BNT (4) 12979 (11217-15018)

BNT/ChAd (12) 10642 (8936-12673) 

BNT/ChAd (4) 7530 (6811-8325)

ChAd/ChAd (12) 2622 (2152-3195) 

ChAd/ChAd (4) 1444 (1205-1732) 



Implications

• Policy
• Heterologous schedules are a safe and immunogenic option to ease logistical 

constraints of mass vaccine roll out
• Since been shown to be effective
• Particularly helpful in LMIC

• Immunological
• Interval effect is probably mediated by germinal centre maturation in the lymph 

nodes. Avidity testing would help confirm this. ?Unlikely to see further benefit 
beyond 3 months

• There are fundamental differences in which the immune system is primed by the 
different vaccine platforms, likely mediated by the location and manner in which 
antigen is presented

• Viral vectored and adjuvanted protein vaccines produce 
proportionally more neutralising responses than mRNA



Outputs Timeline

Com-COV Reactogenicity

Com-COV Primary Outcome

Com-COV2 Omicron Neutralisation

Com-COV2 Primary Outcome
Com-COV Interval Com-CO2 Persistence

Mucosal immunological responses approaching dissemination

Memory B cell work starts Jan 2024

scRNAseq Correlates of Protection starts Mar 2024





Thank you & Well done!
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• Vincenzo Libri
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