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EVIDENCE ASSESSMENT: Updates for Pfizer and Moderna mRNA vaccines

The SAGE Working Group specifically considered the following questions:

1. What is the rationale and evidence for recommending the Pfizer vaccine to adolescents aged 12-15?

2. What is the rationale and evidence for the use of mRNA vaccines in pregnancy?

3. Should persons with prior SARS-CoV-2 infection receive one or two doses of mRNA vaccines?

4. What is the evidence on post-introduction VE? In settings of Variants of Concern?

5. What is the current evidence to use mix-and match?

6. In settings with limited vaccine supply and high disease burden, should the second dose of an mRNA vaccine 

be deferred to allow a higher first dose coverage?
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EVIDENCE ASSESSMENT: Updates for Pfizer and Moderna mRNA vaccines

The SAGE Working Group specifically considered the following questions:

1. What is the rationale and evidence for recommending the Pfizer vaccine to adolescents aged 12-15? Melanie Marti, 

Sarah Pallas

2. What is the rationale and evidence for the use of mRNA vaccines in pregnancy? Saad Omer

3. Should persons with prior SARS-CoV-2 infection receive one or two doses of mRNA vaccines? Annelies W-S, Minal Patel

4. What is the evidence on post-introduction VE? In settings of Variants of Concern? Minal Patel

5. What is the current evidence to use mix-and match? Annelies Wilder-Smith

6. In settings with limited vaccine supply and high disease burden, should the second dose of an mRNA vaccine be deferred 

to allow a higher first dose coverage? Adam Finn, Mary Ramsay, Nick Grassly
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Decreasing efficiency of expanding vaccination coverage in 
age-descending prioritization strategy

• Panel shows incremental cost-
effectiveness ratios of increasing COVID-

19 vaccination coverage per year of life 
saved (YLS) for 91 COVAX AMC 

countries from donor perspective

• Study uses Janssen COVID-19 vaccine

• Panel shows R=1.2; higher R makes vaccination 

more cost-effective

• Similar diminishing marginal returns seen 
for averted hospitalizations and infections

• Model assumes homogenous mixing, i.e., no 

increased contact rates among younger ages

• Results sensitive to assumptions about extent 

of natural immunity and duration of 

protection

• Analysis does not capture broader value 
of expanding vaccination coverage on 
other outcomes (e.g., slowing emergence 
of variants, facilitating social and 
economic reopening)

Siedner et al. (2021) https://www.medrxiv.org/content/10.1101/2021.04.28.21256237v1.full.pdf



Rationale and Evidence for 
updating the 
Recommendations for mRNA 
vaccines in pregnant women

Saad Omer
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Increased risk of severe COVID-19 disease

6Allotey et al. BMJ 2020

ICU Admission

OR  2.13

95%CI: 1.53 to 2.95

Invasive Ventilation

OR  2.59

95%CI: 2.28 to 2.94

Maternal Death

OR  2.85

95%CI: 1.08 to 7.52

Meta-analysis of 192 studies published
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Risk to fetus

7Wei et al. CMAJ 2021; Mullins et al. Ultrasound Obstet Gynecol 2021

Preterm birth

OR  1.82

95%CI: 1.38 to 2.39

NICU Admission

OR  3.69

95%CI: 1.39 to 9.82

Neonatal SARS-CoV-2

1.8% to 2.0%

Meta-analysis of 42 

studies with

438 548 pregnant 

women

PAN-COVID (UK) &

AAP-SONPM National Perinatal 

COVID-19 (USA) registries
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Safety of mRNA vaccines in pregnancy (AEs)

8Shimabukuro et al. NEJM 2021

35,691 v-safe participants identified as pregnant

Similar adverse events in pregnant & non-pregnant women

CDC v-safe data
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Safety of mRNA vaccines in pregnancy (outcomes)

9Shimabukuro et al. NEJM 2021

3,958 pregnant women of which 827 had outcomes

V-safe pregnancy registry



10

Immunogenicity of mRNA vaccines in pregnancy

10Collier et al. JAMA 2021

COVID-19 mRNA vaccine is 

immunogenic in pregnant 

women, and vaccine-elicited 

antibodies are transported to 

infant cord blood and breast 

milk.
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Immunogenicity of mRNA vaccines in pregnancy

11Gray et al. Am J Obstet Gynecol 2021 

mRNA vaccines generated robust 

humoral immunity in pregnant 

and lactating women, with 

immunogenicity and 

reactogenicity similar to 

nonpregnant women



Persons with a history of PCR 
confirmed SARS-CoV-2 infection

 Delay vaccination for 6 months (earlier in areas with circulating VOC

 One or two doses of mRNA vaccines?
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 5 studies identified with results stratified vaccine effectiveness by prior history 

– No studies  are designed to answer this question

– 3/5 studies preprint

– Challenging to compare studies: VOCs, different limitations in each study, different definitions for 
partial/fully vaccinated

– Misclassification of prior infection 

• Failure to test

• Challenges with antibody testing

– Length of follow up <2 months in most cases—unsure duration of protection from natural infection 

– Impact of VOCs on reinfection risk

Summary of the VE Literature for on Vaccine Impact in Persons 
with PCR confirmed Prior SARS-CoV-2 infection
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 VIVALDI study1: Prospective cohort of 10,412  ≥65 in 310 LTCF in England (11% prior infection)

 Monge et al2: Administrative database cohort study in Spain of 299,209 ≥65 LTCF (17.5% prior infection)
• Pre-post vaccination risk analysis: infections in 2nd wave compared to 3rd wave

• 99.8% Pfizer/0.2% Moderna

Summary of Studies

1Shrotri et al. Vaccine Effectiveness o f the first dose o f ChAdOx1 nCoV-19 and BNT162b2 against SARS-CoV-2 infection in residents of Long-Term Care Facilities (VIVALDI study). MedRxiv. 

Retrieved from https://www.medrxiv.org/content/10.1101/2021.03.26.21254391v1

Pfizer/AZ VE against infection AZ Pfizer Both Vaccines

#/% Vaccinated with 1 dose 6138 (59%) 3022 (29%) 9160 (88%)

Day 34-48 post dose 1 68% (34-85%) 65% (29-83%) 62% (23-81%)

No prior infection: Day 34-48 post dose 1 64% (27-82%)

Prior Infection: Day 34-48 post dose 1 -66% (-615%-61%)

Prior infection unvaccinated vs naïve unvaccinated 81% (70-88%)

Pfizer VE against infection 2 doses (day >28) Unvaccinated 3rd vs 2nd wave

No prior infection 81.8 (81.0-82.7%)

Prior infection 56.8 (47.1-67.7%) 86.6 (85.2-87.8%)

2Monge. Direct and indirect effectiveness of mRNA vaccination against SARS-CoV-2 infection in long-term care facilities in Spain. MedRxiv, 2021.04.08.21255055. 
http://doi.org/10.1101/2021.04.08.21255055VE 
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 Lumley et al1: Longitudinal cohort study of 13,109 HCWs in 4 hospitals in UK (10% seropositive)

– AZ+Pfizer combined: Pfizer 52% got 1 dose; 11% got 2 doses 

– Compared to unvaccinated seronegative  HCWs

 

 Pritchard et al2: Prospective cohort study of 373,402 in the UK (11% prior infection)

Summary of Studies

1Lumley et al. An observational cohort study on the incidence of SARS-CoV-2 infection and B.1.1.7 variant infection in healthcare workers by antibody and vaccination status. http://doi.org/10.1101/2021.03.09.21253218

AZ/Pfizer VE against infection /risk reduction Symptomatic PCR+ Infection

1 dose (>14 days post dose 1) 67% (48-79%) 64% ( 50-74%)

2 dose (>14 days post dose 2) None 90% (62-98%)

1-2 dose  among  previous seropositive  (>14 days post dose 1) 93% (49-99%) 96% (63-99%)

Unvaccinated seropositive 98% (82-99%) 85% (74-92%)

2Pritchard et al. Impact of vaccination on SARS-CoV-2 cases in the community: a population-based study using the UK COVID-19 Infection Survey. MedRxiv, 2021.04.22.21255913. 
http://doi.org/10.1101/2021.04.22.21255913

Pfizer VE against infection Infection (any) Symptomatic 

disease

Asymptomatic infection

Dose 1 (≥21 days) (irrespective of prior history) 67% (61-72%) 75% (68-81%) 56% (45-64%)

Dose 2 (≥0 days) (irrespective of prior history) 72% (64-79%) 91% (83-95%) 52% (34-64%)

Not vaccinated, with prior history 70% (62-76%) 87% (79-92%) 49% (35-60%)



Post-introduction Vaccine 
effectiveness studies (including against 
Variants of Concern

 Minal Patel



18

Note, this is a summary but not a meta-analysis

Summary of Pfizer VE literature 

• Asymptomatic infection

• 5 studies 

• Mix of asymptomatic and 

presymptomatic

• Range of VE 52-94% 

• Symptomatic disease

• 8 studies

• Range: 85-98% 

• Infection

• 10 studies

• Range 64-97%

• 75% of data points >86%

• Hospitalization

• 5 studies

• Range 87-98%

• Severe disease

• Different definitions

• 4 studies

• 92-100%

• Death

• 4 studies

• 84-98%
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Summary of Pfizer/Moderna VE literature

• 7 studies combining Pfizer/Moderna  VE, all in USA

• Most of the authors acknowledge not ideal to combineinterim analysis/small sample size

• Symptomatic disease: 1 study, 80% 

• Infection: 3 studies, 86-90% 

• Hospitalization: 2 studies, 94-96%

• Death: 1 study, 99%
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 B117

– Many VE studies from Israel, UK, and other European countries showing VE similar to RCT findings

 P1

– No studies

 B1351

– Abu-Raddad et al Qatar study: slightly lower VE for infection for B1351

– Kustin et al Israel study

 -Case-only analysis assessing breakthrough

 -Assess odds of a variant being detected comparing vaccinated to unvaccinated case patients

 -Unadjusted OR 8 (no CI) for fully vaccinated (n=149) to have B1351 (5.4%) vs unvaccinated (0.7%)

 B1617.2

– similar VE against symptomatic disease for 2 dose

– Case only analysis: OR 1.17 (0.82-1.67) for detection of B.1.617.2 relative to B.1.1.7 in vaccinated compared to 

unvaccinated case patients

Pfizer VE and VOCs

B1617.2 B117

1 dose (21+) 33.2% (8.3-51.4) 49.2% (42.6-55)

2 dose (14+) 87.9% (78.2-93.2) 93.4% (90.4-95.5)

VE ≥14 days post dose 2 B1351 B117

Infection 75 (70.5-78.9) 89.5 (85.9-92.3)

Severe, critical, fatal disease 100.0 (81.7–100.0) 100.0 (73.7–100.0)



Mix-and-match studies: 
No results available to be presented 
today, but likely next week 

 Various mix-and-match studies in various combinations ongoing. 

 Most advanced studies include the combination AZ-Pfizer.
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Figure 

The Lancet DOI: (10.1016/S0140-6736(21)01115-6) 

Copyright © 2021 Elsevier Ltd Terms and Conditions

Heterologous prime-boost COVID-19 vaccination: initial reactogenicity data

Robert H Shaw, Arabella Stuart, Melanie Greenland, Xinxue Liu, Jonathan S Nguyen Van-Tam, Matthew D Snape

The Lancet

DOI: 10.1016/S0140-6736(21)01115-6



What is the evidence for deferring the second dose in 
settings with high disease burden and limited vaccine 
supply?
Immunology, Vaccine effectiveness data, Modelling

 Mary Ramsay, Nick Grassly
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UK programme

• Commenced with Pfizer vaccine on 8th December, initially delivered in hospitals 

(because of ULT requirements)
• Health care workers 

• Community dwelling over 80s

• Initial scheduled at 3 week interval in line with market authorisation

• In late December, transmission of B1.1.7 (Kent variant) recognised 

• From 4th January, UK went into lockdown, and AZ vaccine authorised
• Accelerated vaccination programme to deliver first dose to care homes, clinically vulnerable and over 70s by mid February

• Both vaccines recommended at 12 week interval 

24
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Overview of vaccine effectiveness studies

• Routine surveillance
• Routine community PCR testing data England (self initiated) with symptoms

 Linked to emergency admissions and death registration data

• Hospitalisations – admissions for ARI in sentinel NHS hospitals

• SIREN – study of ~35,000 healthcare workers of known antibody status, undergoing 

regular PCR screening (twice per week) 

• VIVALDI – study of care home residents and staff of known antibody status, 

undergoing regular PCR screening (twice per week) 

• All linked to national vaccination register (NIMs) on NHS number

25
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Analytical approaches

• Data on testing, emergency admission and deaths

• Test negative case control design was used to estimate the odds of vaccination in 
symptomatic individuals PCR positive compared to negative. 

• Screening (case-coverage) method in hospitalised cases compared to population 

• Adjustment for five-year age group, gender, NHS region, whether they were a care home 
resident and week of symptom onset

• Cohort studies (SIREN / VIVALDI) 

• Proportional hazards cohort model

• HCW model also adjusted for ethnicity, comorbidities, region, job role, frequency of 
COVID-19 patient contact, patient-facing role, and workplace setting 

• Odds ratios compared to unvaccinated and by period after vaccination

26
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Asymptomatic and 
symptomatic infection

 SIREN (health care workers)

• 72% (95% CI 63-78%) from ≥21 days post-dose 

1

• no evidence of a decline from first dose 

protection beyond 56 day (to day 95)

• Dose 2 - 85% (95% CI 73-92%)

 VIVALDI (care home residents)

• 65% (95% CI 29-83%) from 35 days post first 

dose of Pfizer

27
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Age 65+ vaccinated from Jan 4th 2021 

28

One dose VE

• 54% 

• (95% CI 50-58%)

Two dose VE
• 90% 

• (95%CI 82-95%)
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80+ vaccinated before Jan 4th 2021 - Pfizer

29

Additional protection of 

~60% from the second 

dose

Comparing from 14 days 

after dose 2 to 28+ after 

dose 1

OR= 0.4 (0.31-0.52)
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Pfizer – protection from a single (second) dose

 Effectiveness against infection from day 21/28

• 65%-72% against all infections – increases to 85% 

• 35-50% reduced risk of transmission to a confirmed case in household 

 Effectiveness against symptomatic disease 

• 57% in over 65s - increases to 85% - no significant decline to 10 weeks

• additional 42% protection against death in vaccinated cases (increases to 59%)

 Effectiveness against hospitalisation (over 80s)

• Dose 1: 81% (76-85%)

• Dose 2: 93% (89-95%) 

 In over 80s vaccinated before January 4th higher VE at longer schedule 

• 80% (75-85%) vs 92% (66-98%) (non-significant) 

• Consistent with better immunogenicity

30
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Protection against symptomatic disease due to B1.617.2

 Single dose of Pfizer BNT162b2 vaccine effectiveness reduced from 

• B.1.1.7 51.1% (95%CI: 47.3 to 54.7) 

• B.1.617.2 33.2% (95%CI: 8.3 to 51.4) 

 Two doses of Pfizer BNT162b2 vaccine effectiveness reduced from 

• B.1.1.7 93.4% (95%CI: 90.4 to 95.5) to

• B.1.617.2. 87.9% (95%CI: 78.2 to 93.2)

• NB. first dose B1.1.7 protection against hospitalisation is 81%

• Difference first and second dose may be exaggerated due to use of more 

immunogenic schedule (at 12 weeks)

31
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Key links / references

 https://www.gov.uk/government/publications/phe-monitoring-of-the-effectiveness-

of-covid-19-vaccination

 https://www.gov.uk/government/publications/covid-19-vaccine-surveillance-report

 https://www.bmj.com/content/373/bmj.n1088

 https://khub.net/documents/135939561/430986542/Effectiveness+of+BNT162b2+m

RNA+and+ChAdOx1+adenovirus+vector+COVID-

19+vaccines+on+risk+of+hospitalisation+among+older+adults+in+England.pdf/9e18c5

25-dde6-5ee4-1537-91427798686b

 https://www.gov.uk/government/news/vaccines-highly-effective-against-b-1-617-2-

variant-after-2-doses

32



Summary of modelling work on vaccination 
strategies that prioritise 1st dose coverage

 Nick Grassly
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(VE1 vs VE2)

Optimal deployment in UK of 1 and 2 doses
Hill and Keeling 2021 medrxiv

Care homes

HCWs & 80+

75-79

70-74 & CEV

65-69

UHC

60-64

55-59

50-54 

HCW = Healthcare Worker

CEV = Clinically Extremely Vulnerable

UHC = Underlying Health Condition

(VE1 vs VE2)

Delaying the second dose beyond 3-4 weeks

• Simple insight: if VE1 > 0.5*VE2, prioritise first dose if all individuals equal

• But, all individuals are not equal: second dose given to most vulnerable gives 

greater benefit than first dose given to less vulnerable group once coverage 

reaches a certain level
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Moghadas et al. 

2021 PloS BiolDelay in second dose
from recommended schedule

Peak depends on 
assumption VE1 wanes

Vaccination rate: 

45 daily doses/10,000

Illustrative example only

Delaying the second dose beyond 3-4 weeks
•Waning immunity after one dose can affect recommendation, especially if VE1 low

•Product-specific recommendations may be required if evidence for true differences in VE1

among products

•Currently uncertain impact of VoCs on relative efficacy of dose 1 vs. 2 against severe outcomes
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Results for Pfizer vaccine in Qatar 
(manuscript in print)


