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Memo   
Decision to use Pfizer’s bivalent BA.4/5 vaccine: COVID-19 Vaccine Technical 
Advisory Group (CV TAG) recommendations  

Date: 15 November 2022 

To: Dr Diana Sarfati, Director-General of Health 

Cc:  Dr Andrew Old, Deputy Director-General, Public Health Agency 

Dr Nick Chamberlain, National Director, National Public Health Service, Te Whatu Ora 

Dr Nicholas Jones, Director of Public Health, Public Health Agency 

Astrid Koornneef, Director, National Immunisation Programme (NIP), Te Whatu Ora 

Alison Cossar, Manager, Public Health Policy & Regulation, Public Health Agency 

Andrew Oliver, Senior Therapeutics Group Manager, Pharmac 

Dave Henderson, Interim Lead, Intelligence Knowledge and Surveillance, Public Health 
Agency 

From: Dr Ian Town, Chief Science Advisor, Ministry of Health 

For your: Information              

Purpose of report  
1. To summarise the COVID-19 Vaccine Technical Advisory Group’s (CV TAG) recommendations 

on the decision to use Pfizer-BioNTech’s Comirnaty Original / Omicron BA.4/5 COVID-19 
vaccine (referred hereafter as the BA.4/5 bivalent vaccine).  

Background and Context 
2. As Omicron variants have emerged, COVID-19 vaccines which were originally designed to 

target the wild type (WT) variant were found to be less effective, especially against Omicron 
infections and transmission (as opposed to Delta). After two doses of Pfizer, vaccine 
effectiveness (VE) against Omicron infection is as low as 40-55%. (1, 2) 

3. With vaccines being less effective against emerging variants, as well as immunity waning over 
time, first booster doses began to be recommended worldwide. Although booster doses will 
restore VE against infection for a short period of time, the increase in antibody titres is short-
lived, with some studies suggesting moderate effectiveness for around 2-3 months. (2, 3)   
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4. Since early October 2022, COVID-19 cases and hospitalisation, have begun to increase, with 
hospitalisation and deaths attributed to COVID-19 predicted to increase in the coming weeks. 

5. Since mid-July 2022, the Omicron BA.4/5 subvariant has been the predominant variant in 
New Zealand, making up 78% of whole genome sequencing (WGS) and wastewater samples 
(as at 2 November 2022). More immune-evasive variants such as BQ1.1 and XBB have also 
emerged, with BA1.1 now making up 8% of WGS and wastewater samples. 

6. With an increasing number of immune-evasive variants and waning of immunity from 
booster roll outs, increasing attention has been directed to the next booster options, as well 
as consideration of bivalent vaccines as part of Aotearoa New Zealand’s 2023/24 COVID-19 
vaccination programme.  

7.  

 

 

8. On 16 August 2022, CV TAG reviewed the Request for Advice (RfA) on “COVID-19 vaccine 
formulation options for short- to mid-term future (2023) in Aotearoa”. The CV TAG advice 
was as follows:  

a. Heterologous and homologous boosting (whether with the new Pfizer or Novavax 
formulation) should remain a future consideration.   

b. A preference for BA.4/5-containing vaccines over BA.1-containing vaccines 

c. For Pfizer vaccines, a BA.4/5-containing bivalent vaccine should be acquired as early 
as possible. Stocks of the original vaccine formulation of Pfizer, should be maintained 
until such time as BA.4/5-containing vaccines become available.  

d. For Omicron-containing Novavax formulations, there is currently insufficient data to 
make recommendations. Stocks of original formulation Novavax vaccine should be 
maintained until such time as more information is available.  

9. On 20 October 2022, Medsafe received an application from Pfizer for provisional approval of 
its BA.4/5 bivalent vaccine. However, currently only early data evaluating the safety, 
tolerability, and immunogenicity from a Phase II/III clinical trial has been provided by Pfizer. 
Medsafe is evaluating this application under priority and is expecting additional clinical data 
in the near future. 

10. CV TAG met on 8 November 2022 to discuss the use of the Pfizer BA.4/5 bivalent vaccine 
(pending Medsafe approval). This included feedback on the RfA on “Evidence informing 
decision to use BA.4/5 bivalent vaccine” (see Appendix 1)  

11. Pfizer’s BA.4/5 bivalent vaccine contains equal parts (15 µg each) of mRNA encoding for the 
original SARS-CoV-2 virus and the Omicron subvariants BA.4/5. 

Section 9 (2)(b)(ii)
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12. Data from other mRNA COVID-19 vaccines might help inform advice on the use of Pfizer’s 
BA.4/5 bivalent vaccine indirectly: 

a. Pfizer’s bivalent BA.1/WT is already available in some countries (e.g., Canada). Since 
BA.1 bivalent clinical data have been used to assess immunogenicity and safety for 
BA.4/5 bivalent vaccines, real world evidence from other countries could be used to 
assess effectiveness.   

b. Moderna’s bivalent BA.5/WT vaccine contains the same combination of WT and 
Omicron BA.4/5 mRNA encoding. Available data includes pre-clinical data on mice 
primed with a primary course of original Moderna vaccine and boosted with a 
bivalent BA.4/5 vaccine. 

c. Monovalent vaccines: Although likely to be less useful, monovalent vaccines may 
provide insights into the role of “immune imprinting” or “original antigenic sin”. 

13. BA.4/5 bivalent vaccine has been authorised in the European Union, the US, Canada, the UK 
and Australia. Numerous countries have also started to roll out BA.4/5 bivalent vaccine 
programmes (see Use of Pfizer’s bivalent vaccine by other jurisdictions). 

Evidence informing the advice 
14. The RfA “Evidence informing decision to use BA.4/5 bivalent vaccine” presents the available 

evidence about efficacy, immunogenicity and safety of Pfizer’s BA.4/5 bivalent vaccine, as well 
as other relevant data from other variant vaccines, to inform a decision to use Pfizer’s bivalent 
BA.4/5 vaccine in New Zealand. (see Appendix 1)  

NZ epidemiological context 
15. With New Zealand having had high rates of Omicron infection, as well as high rates of 

vaccination (compared to countries internationally), expert immunologists consider that New 
Zealand has uniquely high levels of hybrid immunity and consequent protection against 
severe disease, particularly from Omicron variants. However, with emerging immune-evasive 
variants and waning immunity, there is an increasing call for additional boosters, and more 
booster options. 

16. As at 6 November, the 7-day rolling average of reported COVID-19 case rates increased to 
57.6 per 100,000 population, with rates highest in the 65+ age group (66.9 per 100,000).  

17. The COVID-19 hospital admissions rate has been increasing since early October, with a 7-day 
rolling average of 0.9 per 100,000 for the week ending 16 October. The rate was highest in 
the 65+ age group (3.2 per 100,000). 

18. As of 16 October, there were 2,041 deaths attributed to COVID-19 in 2022. The weekly 
number of deaths attributed to COVID-19 has continued to decrease since peaking in July. 
However, in the past few weeks the decline has slowed, and is predicted to slightly increase in 
the coming months. 

19. As at 2 November 2022, WGS shows that BA.5 accounts for 84% of community cases in NZ. 
The proportion of BA.5 cases has declined slowly over the previous weeks, as proportions of 
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several other subvariants increase (with BQ1.1 now accounting for 8% of WGS and 
wastewater samples). BA.2.75 (8%) and BA.4.6 (3%) continue to be detected. From the 359 
sequenced cases in the fortnight to 28 October 2022, 17 BQ.1 cases, 26 BQ.1.1 cases and 15 
cases caused by the recombinant lineage XBB. BQ.1.1 and XBB were also detected in wastewater. 

20. Emerging variants such as BQ.1.1, which have been suggested as having more immune-
evasive properties than previous Omicron variants, are more closely related to BA.5 than to 
BA.1. Therefore theoretically, this may suggest that BA.5-containing vaccines could confer 
greater protection against emerging variants for Aotearoa New Zealand. 

Waning immunity from boosters 
21. Out of 2,716,374 people in Aotearoa New Zealand who have received a booster dose, 73% 

(1,977,253) have received their first or second booster dose more than 26 weeks or 6 months 
ago. Overall, this rate is higher for Māori and Pacific peoples (76% and 77%, respectively) 
compared to 72% of non-Māori-non-Pacific peoples (see Figure 1 and Appendix 20 

 
Figure 1: Total number of people by ethnicity in weeks since last booster.  
(Source: National Immunisation Programme, 4 November 2022)  

 

22. Approximately 92% of those aged 30 to 49 years and 74% of people aged 50 to 64 years 
have received their first or second booster dose more than 6 months ago compared to 40% 
of those aged 65 years and older. The proportion of people who had their booster more than 
6 months ago increases the younger the age groups is across all ethnicities (see Figure 2).  
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Figure 2: Total number of people by ethnicity and age band in weeks since last booster.  
(Source: National Immunisation Programme, 4 November 2022) 

 

23. It is important to note that these data are limited to those that have received a booster dose, 
consequently under-representing populations that have had lower vaccine uptake, including 
Māori and Pacific Peoples. The data therefore does not accurately reflect the barriers in 
access for these population groups. This data also does not exclude people with COVID-19 
infection in the last 3 months.  

24. Multiple studies have shown an initial high VE protection from one booster dose of Pfizer’s 
monovalent vaccine against COVID-19 associated hospitalisation. However, this has been 
found to reduce over time less than 50% after three to six months across all age groups. (4-7)  

25. Adjusted VE from a second mRNA vaccine booster against BA.4/5 related hospitalisation is 
estimated to be 60% (95%CI, 42-73%) up to three months after receiving the second booster 
and 56% (95% CI, 41-46%) after >3 months. (8) 

Data on Pfizer’s bivalent vaccines 
26. On 31 August 2022, the U.S. Food and Drug Administration (FDA) authorised the emergency 

use of Pfizer’s and Moderna’s bivalent BA.4/5 formulation in the U.S. This was authorised 
without clinical data, unlike BA.1 bivalent mRNA vaccines. (9) Immunogenicity and safety of a 
booster dose of Pfizer’s BA.4/5 bivalent vaccine is inferred from clinical data from the studies 
of a booster dose of Pfizer’s BA.1 bivalent vaccine.  

Pfizer’s BA.1 bivalent vaccine  
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Immunogenicity  

27. Data from the BA.1 bivalent clinical trial demonstrated that in people aged 55 years and over, 
without evidence of prior SARS-CoV-2 infection receiving a fourth dose, the BA.1 bivalent 
vaccine elicited higher neutralising antibody responses against Omicron BA.1 and BA.4/BA.5. 
It also demonstrated an equivalent neutralising antibody response against the original SARS-
CoV-2 variant when compared to Pfizer’s original monovalent vaccine.  

Safety 

28. Clinical and post-market safety data from Pfizer’s BA.1 Bivalent and WT original vaccine 
respectively suggest that BA.4/5 bivalent vaccine will likely be well tolerated with a similar 
safety profile, when used as a booster dose. 

Pfizer’s BA.4/5 bivalent vaccine  
Immunogenicity 

29. Data from two observational pre-prints studies found comparable BA.5 neutralising antibody 
(NAb) titres elicited by the WT monovalent vaccine and bivalent BA.5 vaccine with 3-5 weeks 
post-vaccination. (10, 11) These data may be a result immunological imprinting (either from 
previous exposure or vaccination against WT), leading to a poor immunological response to 
BA.4/5 from the bivalent. (10, 12)  

30. A letter of correspondence in the Lancet suggests that the benefits of Omicron-adapted 
vaccines may be revealed in longer term studies. Due to B cell affinity maturation processes 
in response to the BA.4/5 bivalent mRNA vaccines potentially occurring over a longer period 
of time (>5 weeks), benefits from Omicron-adapted vaccines may not be apparent until a 
later time (i.e. >6 months post-vaccination). (13, 14) The authors also suggest that Omicron-
adapted booster vaccination might extend the duration of immune protection by 
compensating immune decay (i.e. the decrease in BA.4/5 antibodies over time). (13) 

31. One pre-print study has found BA.4/5 bivalent booster vaccines improve the neutralising 
activity against Omicron subvariants BA.1, BA.5, BA.2.75.2, and BQ.1.1 compared to 
monovalent (almost certainly licensed WT monovalent, but not explicitly stated) boosters. 
The study suggests that BA.4/5 bivalent mRNA booster vaccine broadens humoral immunity 
against the Omicron subvariants. (15)  

32. These studies are limited to immunogenicity data, and do not provide data on vaccine 
effectiveness (e.g. against infection, severe disease, death etc), rate of decay of antibody 
responses, long-term immunogenicity data, or how T-cell data translates to longer term 
protection against severe disease/death. 

COVID-19 Moderna Spikevax Bivalent WT/ BA.1 vaccine: 
Immunogenicity 

33. The Moderna bivalent vaccine uses a 50 µg dose (compared to Pfizer’s bivalent 30 µg dose), 
has been found to generate a modestly higher level of antibody response against multiple 
SARS-CoV-2 Omicron subvariants (approximately 1.6-1.9 times) including BA.1 and BA.4/5, 

https://www.biorxiv.org/content/10.1101/2022.10.31.514636v1
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and a similar antibody response against the original virus, compared with the Moderna 
original booster vaccine. (16) 

34. Immunogenicity data from Moderna’s Beta bivalent vaccine suggests that there are long-
term benefits to Omicron-adapted vaccines. Although Beta neutralisation titres elicited by the 
Beta bivalent vaccine were similar to those that received the WT monovalent vaccine, Beta 
neutralisation titres remained substantially higher (~3-fold higher) six months later than that 
elicited by the WT monovalent vaccine. (17) 

Safety 

35. The safety profile of the bivalent vaccine as a booster in adults appears similar to the original 
vaccine. (16) There are no data on the immunogenicity or safety of the Moderna bivalent 
vaccine in people under 18 years of age. 

36. With Moderna’s BA.5/WT vaccine containing the same combination of Pfizer’s WT and 
Omicron BA.4/5 mRNA encoding, we could infer these data as also being applicable to 
Pfizer’s BA.4/5 vaccine. 

Use of Pfizer’s bivalent vaccine by other jurisdictions  
37. Table 1 provides on overview of approval and availability of mRNA bivalent vaccines in other 

Five Eyes countries. 

38. More information on peak body advice is available in Appendix 1. 

Table 1: Approval and availability of mRNA bivalent vaccines 

Other considerations 
39. As vaccine hesitancy towards receiving further boosters has been increasing with less uptake 

of each dose, health officials internationally have raised concerns about vaccine wastage and 
the need to make more carefully informed vaccine purchases. With some countries such as 
Canada, rolling out BA.5 vaccines only eight weeks after BA.1, concerns have been raised 
about vaccine redundancy and the impact this may have on vaccine uptake. 

 Bivalent Pfizer-BioNTech 
Booster 

Bivalent Moderna Booster  

Country Approved Available Approved Available Reference 

United States 
of America 

 Yes***, + BA.4/5 Yes *** (6 years), + BA.4/5 FDA, Moderna, 
Pfizer 

United 
Kingdom 

Yes** BA.1 Yes* BA.1 JCVI, Pfizer, 
Moderna 

Canada Yes BA.1 Yes BA.4/5 Moderna, Pfizer 
Australia  Yes BA.1 Yes BA.1 Moderna, Pfizer 
*  = Available from 18 years old 
**  = Available from 12 years old 
***  = Available from 5 years old 
+ = Monovalent mRNA vaccines are no longer authorized as booster doses in the U.S.  

https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/covid-19-bivalent-vaccine-boosters#:%7E:text=The%20FDA%20authorized%20bivalent%20formulations,years%20of%20age%20and%20older.
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/moderna-covid-19-vaccines
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/pfizer-biontech-covid-19-vaccines
https://www.gov.uk/government/news/jcvi-advises-use-of-additional-bivalent-vaccine-for-autumn-booster-campaign
https://www.gov.uk/government/news/pfizerbiontech-bivalent-covid-19-booster-approved-by-uk-medicines-regulator#:%7E:text=Pfizer%2FBioNTech%20bivalent%20COVID-19%20booster%20approved%20by%20UK%20medicines%20regulator,-The%20adapted%20COVID&text=A%20second%2C%20%E2%80%9Cbivalent%E2%80%9D%20vaccine,of%20safety%2C%20quality%20and%20effectiveness.
https://www.gov.uk/government/publications/regulatory-approval-of-spikevax-bivalent-originalomicron-booster-vaccine
https://www.canada.ca/en/health-canada/news/2022/09/health-canada-authorizes-first-bivalent-covid-19-booster-for-adults-18-years-and-older.html
https://www.canada.ca/en/health-canada/news/2022/10/health-canada-authorizes-covid-19-vaccine-booster-targeting-the-omicron-ba4ba5-subvariants.html
https://www.health.gov.au/news/atagi-statement-on-use-of-the-moderna-bivalent-originalomicron-vaccine
https://www.tga.gov.au/news/media-releases/tga-provisionally-approves-pfizer-bivalent-covid-19-vaccine-use-booster-dose-adults#:%7E:text=On%2027%20October%202022%2C%20the,approved%20for%20use%20in%20Australia.
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Recommendations 
40. CV TAG met on 8 November 2022 to discuss the use of Pfizer’s bivalent BA.4/5 vaccine. 

41. CV TAG noted that: 

a. The New Zealand population has high levels of hybrid immunity, particularly against 
Omicron variants. However, in line with international evidence, vaccine effectiveness 
against severe disease from booster doses is likely to be decreasing over time, with 
much of the population having received a booster dose more than 6 months prior. 

b. With COVID-19 related hospitalisations on the rise and increasing number of sub-
variants emerging with immune-evasive properties (such as BQ1.1 and XBB), there is a 
need to ensure the population is well protected and has access to the most effective 
vaccines. 

c. Data on Pfizer’s B.4/5 bivalent vaccine are still emerging, and longer-term studies are 
required to assess vaccine effectiveness including breadth and duration of protection.  

d. Available data indicate that Pfizer’s BA.4/5 vaccine is suitable for use as a booster 
dose for all people eligible for an adult formulation of a booster dose.   

e. Emerging data suggest that BA.5-containing bivalent booster vaccines provide a 
broader level of humoral immunity against Omicron subvariants (BA.1, BA.5, BA.2.75.2, 
and BQ.1.1) when compared to monovalent boosters.  

f. Data from Moderna’s bivalent vaccine indicate positive long-term benefits from 
Omicron-adapted vaccines. 

g. The BA.5 sub-variant remains the predominant COVID-19 variant in New Zealand 
(over 84% of COVID-19 cases), and emerging variants such as BQ1.1 are also more 
closely related to BA.5 than to BA.1 or WT. Therefore, rolling out the updated Pfizer 
vaccine which target the BA.4/5 variants is likely to be more effective in the New 
Zealand context, than the use of original formulations. 

h. “Variant chasing” is not a long-term solution, and vaccine strategy for 2023/4 need to 
consider vaccines which strengthen breadth and duration of protection. 

i. A National Immunisation Technical Advisory Group (NI TAG) will be established in 
2023, which will continue to monitor all relevant information (including vaccine 
effectiveness data against variants of concern and emerging evidence on the duration 
of immunity) and to update their recommendations as further evidence becomes 
available. 

42. CV TAG recommends that: 

a. Closing the gaps in vaccine uptake and coverage in Aotearoa New Zealand takes 
priority over the type or composition of the COVID-19 vaccine offered. As previously 
noted, the immediate emphasis should be on extending the uptake of first boosters 
for all eligible people.  
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b. People who are due for a booster should not delay receiving one in anticipation of the 
bivalent vaccine becoming available. 

c. Based on currently available data, once available, it would be preferable to use Pfizer’s 
updated BA.4/5 bivalent COVID-19 vaccine, in place of Pfizer original monovalent 
wild-type vaccine for both primary courses and all booster doses for people aged 16 
years and over. 

d. In line with previous recommendations, booster doses should not normally be offered 
less than 6 months after the most recent dose of COVID-19 vaccine and not less than 
3 months after SARS-CoV-2 infection. 

 

 

Dr Ian Town 

Chief Science Advisor and  

Chair of the COVID-19 Vaccine Technical Advisory Group 

 

 
 

 

Dr Di Sarfati 

Te Tumu Whakarae mote Hauora  

Director-General of Health 
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Appendix 1 

Request for Advice (RfA)  

This form contains the details relevant to the questions posed to the Science and Technical 
Advisory (STA). STA will respond to the request using this form which will also be stored in 
STA content management system for future reference.  

This form, or parts of it, may also be forwarded to other relevant parties as appropriate.  

Title  Evidence informing decision to use BA.4/5 bivalent vaccine   

Subject  
Information on the use of BA.4/5 bivalent vaccines, in consideration to 
replacing the roll of Pfizer’s original WT monovalent vaccine, with Pfizer’s 
updated BA.4/5 bivalent vaccine  

Reference No.  0589  Date Received  27/10/2022  

Requestor  Dr Ian Town  Date Due  2/11/2022  

Advisor  
  

  
Date 
Completed  

Click or tap to enter a 
date.  

Peer reviewed by  
  

  

Advice issued to  Covid-19 Vaccine Technical Advisory Group  

Approved by  Brooke Hollingshead  

Deliverables    

Section 9 (2)(g)(ii)

Section 9 (2)(g)(ii)
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Request Outline  
Background/Context  

Medsafe are currently processing an application from Pfizer on the BA.4/5 and wild-type 
bivalent vaccine.  

More countries internationally are now authorising and rolling out BA.4/5 vaccines. The  
Food and Drug Administration (FDA) has recently granted Emergency Use Authorizations  
(EUAs) to new bivalent formulations of the original Moderna and Pfizer mRNA SARSCoV-
2 vaccines that target both the ancestral strain as well as the Omicron BA.4/BA.5 variant.   

CVTAG has previously recommended a bivalent vaccine be acquired urgently, with a 
preference for BA.4/5 over BA.1 given our epidemiological context.  

Some initial data has been released on BA.4/5 vaccines suggesting results are not as 
promising as envisaged.  

 Questions  

What is the available evidence on efficacy, immunogenicity and safety of the Pfizer 
BA.4/5 vaccine (or other variant vaccines) to inform a decision to use Pfizer BA.4/5 
vaccine in New Zealand?  

Intended application of advice  

This request for advice would form the evidence base for a decision to use the BA.4/5 
vaccine and could provide guidance for CV TAG discussions on suitability, efficacy, 
recommended access and eligibility, and prioritisation. It is pending Medsafe approval.   

Timeline  

To be discussed at CV TAG on Tuesday 8 November 2022.  
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What are the 
implications and 
considerations of this 
advice on Te Tiriti o  
Waitangi and equity?  

  
Equity considerations are relevant to who is more at risk of infection, severe 
disease and hospitalisation from COVID-19.   
  
Currently vaccination uptake is lower among Māori and Pacific peoples, 
and therefore these groups are more vulnerable to infection. If pockets of 
the community remain unvaccinated then they too will be more 
vulnerable.   
  
Māori and Pacific peoples are at greater risk of severe disease and 
hospitalisation, and therefore vaccine uptake and access of any vaccine is 
paramount. (1)  
  
The Ka Mātau, Ka Ora study on the immunogenicity of the Pfizer original 
monovalent BNT162b2 vaccine in adults, found that there was no effect of 
ethnicity on antibody responses to the vaccine. (2) It is not expected that 
the bivalent vaccine will have an ethnicity-dependent effect.  
  

  

    

Response to Request for Advice  

Key points  
• Evidence for the Pfizer BA.4/5 bivalent (with “Wild Type”, WT) vaccine remains scarce 

and is currently limited to studies with short-term follow up. More data will rapidly 
accumulate over the coming weeks and months as use of these vaccines 
internationally becomes more widespread.   

• Internationally, approaches to variant-specific and bivalent vaccines have differed, and 
only the USA and Europe have approved and begun administering the Pfizer BA.4/5 
bivalent vaccine.  

• There is some evidence (although somewhat variable) suggesting there are benefits of 
using bivalent vaccines:  
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o The first two pre-print studies available found that similar BA.5 neutralising 
antibody  
(NAb) titres were elicited by the wild-type (WT) monovalent vaccine and 
bivalent BA.4/5 vaccine at 3-5 weeks post-vaccination. (3, 4) Both monovalent 
and bivalent vaccines led to a preferential increase in WT NAb titres and lower 
increases of BA.1, BA.2 and BA.5 NAb titres. (3, 4) Both Pfizer and Moderna 
bivalent mRNA boosters induced similar NAb profiles/responses. (3)  

o One pre-print study (36 participants) has found that neutralising activity was 
better against WT virus and all Omicron subvariants after a BA.4/5 bivalent 
booster (unclear if Moderna or Pfizer), than in those receiving one or two 
monovalent booster doses (almost certainly a licensed WT monovalent vaccine). 
(5) Additionally, compared to monovalent boosters, the BA.4/5 bivalent booster 
improved the neutralising activity against Omicron subvariants BA.1, BA.5, 
BA.2.75.2, and BQ.1.1 relative to the activity against WT, suggesting that BA.4/5 
bivalent mRNA booster vaccine broadens humoral immunity against the 
Omicron subvariants.  

o Another pre-print study comparing the WT monovalent vaccine and BA.4/5 
bivalent vaccine, showed a 3-fold increase in neutralisation titres against BA.4/5 
for the bivalent vaccine compared to the monovalent. (6) Similar 3-fold 
increases in neutralisation titres were noted for BA.4.6, BA.2.75.2, BQ.1.1 and 
XBB.1 for the bivalent vaccine. However, GMTs for all Omicron variants tested 
were substantially lower than WT for both the WT monovalent and BA.4/5 
bivalent vaccines.  

• However, there are also some limitations and varied results.   

o Some studies showed less-positive results than others. For example, one study 
showed that boosting with a BA.4/5 bivalent vaccine did not elicit a greater 
virus-NAb response, compared to boosting with an original monovalent 
vaccine, (4) and another that spike-specific CD8+ and CD4+ T cell responses 
increased only modestly following monovalent and bivalent boosting. (3)  

o Results of these studies may reflect immunological imprinting from prior 
exposure/vaccination against pre-Omicron variants.  

o Immunological findings could be modified once data are available assessing 
later time points after BA.4/5 bivalent booster vaccination. It is not yet clear, for 

https://www.biorxiv.org/content/10.1101/2022.10.31.514636v1
https://www.biorxiv.org/content/10.1101/2022.10.31.514636v1
https://www.biorxiv.org/content/10.1101/2022.10.31.514636v1
https://www.biorxiv.org/content/10.1101/2022.10.31.514636v1
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example, if there are differences in duration of the immune response between 
monovalent WT boosters and bivalent BA.4/5 boosters.  

• More data are required to assess whether benefits from Omicron-adapted vaccines are 
evident in longer term studies, and studies with clinical effectiveness data.  

Background  
The formulations of COVID-19 vaccines used during the initial global vaccine rollouts were 
based on the “wild type” (WT, sometimes also called the Wuhan strain) SARS-CoV-2 virus. 
With the evolution of SARS-CoV-2 to variants with greater ability to evade the immune 
response produced by the original WT vaccines, there has been growing interest in vaccines 
that are tailored to newer variants (often called “variant vaccines”).  

Medsafe has now received an application from Pfizer for provisional approval of its bivalent 
BA.4/5 and WT vaccine (hereafter referred to as the Pfizer BA.4/5 bivalent vaccine). Medsafe is 
evaluating this application as a priority. It is not yet clear when Pfizer will supply this vaccine 
to make it available for use in New Zealand, evidence that can inform the decision to use this 
vaccine in New Zealand is needed, this evidence includes:  

• Data about safety, efficacy/effectiveness, and immunogenicity of the Pfizer BA.4/5 
bivalent vaccine  

• Data about safety, efficacy/effectiveness, and immunogenicity of the other mRNA 
variant vaccines where there are insufficient data for the Pfizer BA.4/5 bivalent vaccine, 
and there are sufficient similarities between the other vaccine and the Pfizer BA.4/5 
bivalent vaccine to provide useful information. This includes monovalents and 
bivalents with wild type, or monovalents and bivalents with a focus on Omicron sub-
lineages).  

Evidence  

Safety and reactogenicity  

Safety: Pfizer BA.4/5 bivalent vaccine  
There are no safety data available for the Pfizer BA.4/5 bivalent vaccine. Authorisation of this 
vaccine for both the FDA and the European Medicines Agency (EMA) was based on 
extrapolation of available immunogenicity and safety data from the BA.1 bivalent vaccine 
formulation to meet the urgent public health need due to the currently circulating Omicron 
sublineages. (7, 8)  



 

 17 of 27  

  

  

Pfizer will conduct planned post-authorisation studies to evaluate the association between 
the Pfizer BA.4/5 bivalent vaccine and a pre-specified list of adverse events of special interest 
(AESIs) in the general US population. (7)  
Safety: Other variant vaccines  
Pfizer BA.1 bivalent vaccine  

• Pfizer’s Emergency Use Authorization to the FDA request includes safety data from a 
total of  
610 participants >55 years of age who received either the original Pfizer-BioNTech 
COVID-19 Vaccine (BNT162b2) or the bivalent BA.1 vaccine as a second booster dose 
following primary vaccination and first booster dose with BNT162b2. Almost all study 
participants had at least one month of safety follow-up after the study intervention, 
and the median duration of safety follow-up was 1.7 months through a data cut-off 22 
March 2022. A majority of the 610 participants (76.7% of BNT162b2 recipients and 
75.4% bivalent BA.1 recipients) received the second booster dose study intervention 
between 5 and 7 months after their first booster dose (range 5.3 to 13.1 months for 
BNT162b2 recipients and 4.7 to 11.5 months for bivalent BA.1 recipients). (7)  

• In Pfizer’s EUA to the FDA, they reported solicited local and systemic adverse reactions 
(ARs) were mostly mild to moderate in severity, generally of short duration, and 
reported with similar frequency among BNT162b2 and Bivalent BA.1 recipients. The 
most common solicited adverse reactions following bivalent BA.1 as a second booster 
dose were injection site pain (58.1%), fatigue (49.2%), headache (33.6%), muscle pain 
(22.3%), chills (13.0%), joint pain (11.3%), injection site redness (7.0%), injection site 
swelling (6.6%), and fever (5.0%). There were no substantial differences in the 
frequencies or severities of solicited local or systemic ARs based on participant 
baseline SARS-CoV-2 status. The unsolicited AE reports were consistent with 
reactogenicity events, with axillary lymphadenopathy reported in one participant in 
each treatment group and related events of nausea and malaise. No related SAEs, 
withdrawals due to AEs, myocarditis/pericarditis, anaphylaxis or deaths were reported 
among participants in the safety population. (7)  

Additionally, post-marketing safety data for the original Pfizer-BioNTech COVID-19 vaccine 
are relevant to the safety evaluation of Pfizer BA.4/5 bivalent vaccine. (7) This is because the 
vaccines are manufactured using the same process. As of 27 July 2022, more than 356 million 
doses of the original Pfizer-BioNTech COVID-19 vaccine have been administered in the U.S., 
including 60,773,376 first booster doses and 11,032,234 second booster doses. In recipients 
of any age and all doses, the most frequently reported preferred terms (PTs) in Vaccine 
Adverse Event Reporting System (VAERS) were headache, fatigue, pyrexia, dizziness, pain, 
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nausea, pain in extremity. For important risks identified in the pharmacovigilance plan for 
Pfizer-BioNTech COVID-19 vaccine, anaphylaxis and myocarditis/pericarditis remain identified 
risks that are included in product labelling. Pfizer is conducting additional safety-related post-
authorisation/post-marketing studies for the original PfizerBioNTech COVID-19 vaccine, 
including post-marketing requirements to assess known serious risks of myocarditis and 
pericarditis and an unexpected serious risk of subclinical myocarditis.   

Clinical efficacy/effectiveness  

Clinical effectiveness: Pfizer BA.4/5 bivalent vaccine  
No data are available.  

Clinical effectiveness: Other variant vaccines  
Clinical effectiveness data are also not yet available for Pfizer BA.1 bivalent vaccine. However, 
in licensure applications, effectiveness of the BA.1 bivalent vaccine was extrapolated and 
inferred from data comparing immunogenicity data to the Pfizer WT monovalent vaccine (the 
original formulation), which is a vaccine with well-established clinical effectiveness data. (7)   

Neutralising antibody against BA.1 and WT virus were assessed. The geometric mean ratio 
(GMR; bivalent BA.1 / WT monovalent vaccine) of neutralising antibody titres against Omicron 
BA.1 was 1.56 (95% CI: 1.17, 2.08), demonstrating statistical superiority of the BA.1 vaccine, 
based on a lower bound of the 95% CI >1.0.  The GMR of neutralising antibody titres against 
WT virus was 0.99 (0.82, 1.20), demonstrating statistical non-inferiority based on a lower 
bound of the 95% CI >0.67 and a point estimate ≥0.8. (7)  

Immunogenicity  

Immunogenicity: Pfizer BA.4/5 bivalent vaccine  
Authorisation of the Pfizer-BioNTech COVID-19 bivalent (original and omicron BA.4/BA.5) 
vaccine for the FDA, was based on extrapolation of available immunogenicity and safety data 
from the bivalent BA.1 (original and omicron BA.1) vaccine formulation to meet the urgent 
public health need due to the currently circulating Omicron sublineages. (7)  

Authorisation of the Pfizer-BioNTech COVID-19 bivalent (original and omicron BA.4/BA.5) 
vaccine for the European Medicines Agency was based on extrapolation of available 
immunogenicity and safety data from the Bivalent BA.1 (Original and Omicron BA.1) vaccine 
formulation to meet the urgent public health need due to the currently circulating Omicron 
sublineages. (8)  

One pre-print study found comparable BA.5 NAb titres elicited by the WA1/2020 monovalent 
vaccine and bivalent BA.5 vaccine. (3)   

• Sera from 15 individuals who received the WA1/2020 monovalent vaccine and 18 
individuals who received the bivalent BA.5 vaccine was used to assess humoral and 
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cellular responses. Participants had a median of 3 (range 2-4) prior COVID-19 vaccine 
doses and 33% had a documented SARS-CoV-2 infection during the Omicron 
dominant period. Sera was collected on average 21 days post-vaccination for bivalent 
vaccine and 32 days post-vaccination for monovalent vaccine. (3)  

• In this study, both monovalent and bivalent vaccines led to a preferential increase in 
WA1/2020 NAb titres and lower increases of BA.1, BA.2 and BA.5 NAb titres. WA1/2020 
NAb titres increased 3.75-fold for the monovalent and 11.17-fold for the bivalent, 
compared to preboosted levels. BA.5 NAb titres increased 15.4-fold for the monovalent 
and 17.5-fold for the bivalent, compared to pre-boosted levels. Median BA.5 NAb titres 
increased from 184 to 2,829 following monovalent boosting and from 211 to 3,693 
following bivalent boosting. Median WA1/2020 NAb titres increased from 5,731 to 
21,507 following monovalent boosting and from 3,633 to 40,575 following bivalent 
boosting. Comparison of WA1/2020 Nab titres to BA.5 NAb titres, shows a 7.6-fold 
increase in WA1/2020 for the monovalent and 11-fold increase for the bivalent, 
compared to BA.5 Nab titre level. See Figure 1. (3)  

  
Figure 1 BA.5 NAb titres (3)  

• Both Pfizer and Moderna bivalent mRNA boosters induced similar NAb profiles/responses. See 
Figure 2. (3)  
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Figure 2 NAb profiles BA.4/BA.5 (3)  

  

• Spike-specific CD8+ and CD4+ T cell responses increased only modestly following 
monovalent and bivalent boosting. Median BA.5 CD8+ T cell responses increased from 
0.027% to 0.048% following monovalent boosting and from 0.024% to 0.046% 
following bivalent boosting.  

Median BA.5 CD4+ T cell responses increased from 0.060% to 0.130% following 
monovalent boosting and from 0.051% to 0.072% following bivalent boosting. (3)  

• A follow up study by this group found that NAb titres against BA.2.75.2 and BQ.1.1 
elicited by the BA.4/5 bivalent were not substantially different compared to the WT 
monovalent vaccine group. (9)   

A separate pre-print study found individuals who received a fourth vaccine dose with a 
bivalent mRNA vaccine targeting BA.4/5 had similar NAb titres as those receiving a fourth 
monovalent mRNA vaccine against all SARS-CoV-2 variants tested, including BA.4/BA.5. (4)  

• Sera from 14 individuals who received 3 doses of the WT monovalent vaccine, 20 
individuals who received the WT monovalent vaccine and had a BA.4/5 breakthrough 
infection, 19 individuals who received 4 doses of the WT monovalent vaccine and 21 
individuals who received the bivalent BA.5 vaccine was used to assess humoral and 
cellular responses. (4)  

• Individuals who received four monovalent mRNA doses were older (mean age 55.3) 
than those who received a bivalent booster (mean age 36.4). Serum was collected from 
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both cohorts at a similar time following the vaccine boost (mean 24.0 days in the 
monovalent group; mean 26.4 days in the bivalent group). (4)  

• There was no significant difference in neutralisation of any SARS-CoV-2 variant tested 
between individuals who received a fourth monovalent vaccine and those who 
received a fourth dose of a bivalent vaccine. (4) o Three dose monovalent: BA.4/5 ID50: 
531 o Fourth dose monovalent: BA.4/5 ID50: 1,366 o Fourth dose bivalent: BA.4/5 ID50: 
1,649 o Three dose monovalent + BA.4/5 breakthrough: BA.4/5 ID50: 4,568  

• Boosting with a new bivalent mRNA vaccine targeting both BA.4/BA.5 and an ancestral 
SARS-CoV-2 strain did not elicit a discernibly superior virus-neutralising antibody 
responses compared boosting with an original monovalent vaccine. (4)  

  
Figure 3 Neutralisation profiles of serum samples against SARS-CoV-2 variants and other sarbecoviruses. (4)  
Another pre-print evaluated serum samples from individuals who had received either one or 
two monovalent (almost certainly the licensed WT monovalent, but not explicitly stated) 
booster doses or the bivalent BA.4/5 booster dose to determine neutralising activity against 
wild-type (WA1/2020) virus and Omicron subvariants BA.1, BA.5, BA.2.75.2, and BQ.1.1. (5) The 
study was relatively small, with 12 participants per group.  

• The neutralising activity was better against WT virus and all Omicron subvariants, for 
the BA.4/5-containing bivalent booster cohort, than in both the one and two booster 
dose cohorts  
(Figure 4: Neutralising titres against WT and Omicron sub-lineages after 1 or 2 
monovalent (WT) booster doses, or a bivalent (BA.4/5, WT) booster. (5).   
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• In the BA.4/5 bivalent vaccine group, lower neutralisation titres were seen for the 
Omicron sub-variants than against WT virus. Reductions in titres of 3.7- and 4-fold 
were seen for BA.1 and BA.5, respectively, and 11.5- and 21-fold against BA.2.75.2 and 
BQ.1.1. However, the reductions in neutralisation titres (relative to WT virus) were more 
marked in the monovalent WT vaccine groups (for the one booster dose group, 9-15-
fold against BA.1 BA.5 and 28-39fold against BA.2.75.2 and BQ.1.1). These data suggest 
that the bivalent mRNA booster vaccine broadens humoral immunity against the 
Omicron subvariants. (5)  

 
Figure 4: Neutralising titres against WT and Omicron sub-lineages after 1 or 2 monovalent (WT) booster doses, or a bivalent 
(BA.4/5, WT) booster. (5)  

A similar pre-print evaluated the neutralisation titres of human sera, collected from 25 
participants who received a fourth dose of WT monovalent vaccine 1-3 months post-
vaccination and from 29 participants who had received a BA.4/5 bivalent as their fourth dose 
one month post-vaccination.  

•  Comparison of the WT monovalent vaccine and BA.4/5 bivalent vaccine showed a 3-
fold increase in neutralisation titres against BA.4/5 for the bivalent vaccine compared 
to the monovalent. (6) Similar 3-fold increases in neutralisation titres were noted for 
BA.4.6, BA.2.75.2, BQ.1.1 and XBB.1 for the bivalent vaccine. However, GMTs for all 
Omicron variants tested were substantially lower than WT for both the WT monovalent 
and BA.4/5 bivalent vaccines.  
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Immunogenicity: Limitations of data about Pfizer BA.4/5 bivalent vaccine  

• Data suggests there may be immunological imprinting (either from previous 
exposure or vaccination against WT), leading to a poor immunological response to 
BA.4/5 from the bivalent vaccine. (3, 4, 10) However, more data are required to 
assess this.  

• Studies have assessed immunogenicity within relatively short timeframes (~3-5 
weeks) postvaccination. Due to B cell affinity maturation processes, immunogenicity 
data may be improved if assessed across a longer time frame. (11, 12) Longer 
follow-up might reveal a larger difference in omicron neutralisation titres between 
omicron-adapted and monovalent WT vaccine booster recipients. (11)  

  

Immunogenicity: Other variant vaccines  
Beta-variant bivalent vaccine, Moderna  

Evidence from assessing the immunogenicity of the Moderna beta bivalent vaccine, found 
after booster immunisation with either the monovalent ancestral spike protein or the 
bivalent vaccine encoding both ancestral and Beta spike, neutralising antibody titres to the 
Beta variant increased. (13)  

• The bivalent vaccine increased beta neutralising antibody titres ~10-30% higher 
than the WT monovalent vaccine, 28 days post-vaccination. However, after six 
months the difference between the levels of beta neutralising antibody titres was 
greater between the two vaccines, with the bivalent vaccine inducing a slower decay 
of beta-specific antibodies than the monovalent vaccine.   

• Beta neutralising antibody titres were ~3-fold higher in those that received the Beta 
bivalent vaccine compared to those that received the WT monovalent vaccine, after 
6 months. (13)  
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Peak body advice and international recommendations  
Table 1 lists which countries have approved the Moderna or Pfizer bivalent vaccine, what version they have 
approved and form what age it is available.   
Table 1: Peak body approvals and rollout of bivalent vaccines  

Country    Bivalent 
PfizerBioNTech   

Approved   

Bivalent 
PfizerBioNTech   

Available   

Bivalent  
Moderna    

Approved   

Bivalent  
Moderna    

Available   

Reference   

United States of  
America   

 Yes***   BA.4/5   Yes *** (6 years)   BA.4/5   

FDA, Moderna,  
Pfizer   

United  
Kingdom   

Yes**   BA.1   Yes*   BA.1   
JCVI, Pfizer,  
Moderna, Age   

 

Canada   Yes**   BA.1   Yes*   BA.4/5   
Moderna, Pfizer   

 

Australia    Yes*   BA.1   Yes*   BA.1   
Moderna, Pfizer   

 

* = Available from 18 years old. ** = Available from 12 years old. *** = Available from 5 years old (or 6 years 
where indicated). In the USA, Monovalent mRNA vaccines are no longer authorised as booster doses (LINK).   

In Australia, the first bivalent vaccine used was Moderna BA.1 having received Therapeutic 
Goods  
Administration (TGA) approval on 29 August 2022 and being endorsed by the Australian 
Technical Advisory Group on Immunisation (ATAGI). Pfizer BA.1 bivalent vaccine received 
has received TGA approval on 27 October 2022), but no ATAGI statement has been made 
as of as of 2/11/2022.   

  

  

https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/covid-19-bivalent-vaccine-boosters#:%7E:text=The%20FDA%20authorized%20bivalent%20formulations,years%20of%20age%20and%20older.
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/covid-19-bivalent-vaccine-boosters#:%7E:text=The%20FDA%20authorized%20bivalent%20formulations,years%20of%20age%20and%20older.
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/moderna-covid-19-vaccines
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/moderna-covid-19-vaccines
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/moderna-covid-19-vaccines
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/pfizer-biontech-covid-19-vaccines
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/pfizer-biontech-covid-19-vaccines
https://www.gov.uk/government/news/jcvi-advises-use-of-additional-bivalent-vaccine-for-autumn-booster-campaign
https://www.gov.uk/government/news/jcvi-advises-use-of-additional-bivalent-vaccine-for-autumn-booster-campaign
https://www.gov.uk/government/news/pfizerbiontech-bivalent-covid-19-booster-approved-by-uk-medicines-regulator#:%7E:text=Pfizer%2FBioNTech%20bivalent%20COVID-19%20booster%20approved%20by%20UK%20medicines%20regulator,-The%20adapted%20COVID&text=A%20second%2C%20%E2%80%9Cbivalent%E2%80%9D%20vaccine,of%20safety%2C%20quality%20and%20effectiveness.
https://www.gov.uk/government/news/pfizerbiontech-bivalent-covid-19-booster-approved-by-uk-medicines-regulator#:%7E:text=Pfizer%2FBioNTech%20bivalent%20COVID-19%20booster%20approved%20by%20UK%20medicines%20regulator,-The%20adapted%20COVID&text=A%20second%2C%20%E2%80%9Cbivalent%E2%80%9D%20vaccine,of%20safety%2C%20quality%20and%20effectiveness.
https://www.gov.uk/government/news/pfizerbiontech-bivalent-covid-19-booster-approved-by-uk-medicines-regulator#:%7E:text=Pfizer%2FBioNTech%20bivalent%20COVID-19%20booster%20approved%20by%20UK%20medicines%20regulator,-The%20adapted%20COVID&text=A%20second%2C%20%E2%80%9Cbivalent%E2%80%9D%20vaccine,of%20safety%2C%20quality%20and%20effectiveness.
https://www.gov.uk/government/publications/regulatory-approval-of-spikevax-bivalent-originalomicron-booster-vaccine
https://www.gov.uk/government/publications/regulatory-approval-of-spikevax-bivalent-originalomicron-booster-vaccine
https://www.gov.uk/government/publications/covid-19-vaccines-for-autumn-2022-jcvi-advice-15-august-2022/jcvi-statement-on-the-covid-19-booster-vaccination-programme-for-autumn-2022-update-15-august-2022#:%7E:text=products%20become%20available.-,Vaccine%20products%20for%20autumn%202022%20booster%20programme,%2Dtype'%2FOmicron%20BA.
https://www.gov.uk/government/publications/covid-19-vaccines-for-autumn-2022-jcvi-advice-15-august-2022/jcvi-statement-on-the-covid-19-booster-vaccination-programme-for-autumn-2022-update-15-august-2022#:%7E:text=products%20become%20available.-,Vaccine%20products%20for%20autumn%202022%20booster%20programme,%2Dtype'%2FOmicron%20BA.
https://www.gov.uk/government/publications/covid-19-vaccines-for-autumn-2022-jcvi-advice-15-august-2022/jcvi-statement-on-the-covid-19-booster-vaccination-programme-for-autumn-2022-update-15-august-2022#:%7E:text=products%20become%20available.-,Vaccine%20products%20for%20autumn%202022%20booster%20programme,%2Dtype'%2FOmicron%20BA.
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In the development of 
this work, the following 
parties have been 
consulted with:  

  

  

  

Resources used:   

Ministry of Health 
Policies and Procedures  

☐ Yes  

☐ No  
  

External Health  

Scientific organisations  
☒ Yes  

☐ No  
  

Existing database of 
RFAs  

☒ Yes  

☐ No  
  

Internal Ministry of 
Health  
Advice  

☐ Yes  

☐ No  
  

External Expert Advice  
☐ Yes  

☐ No  
  

Literature Review  
☒ Yes  

☐ No  
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Appendix 2 
 
 

 Māori  Pacific people Non-Māori-non-Pacific Total  

 

> 26 
weeks Total  % > 26 

weeks total  % > 26 
weeks Total  % > 26 

weeks Total  % 

Age 
65+ 

24,168 47,838 51 12,783 23,207 55 256,773 668,685 38 293,724 739,730 40 

50-64 55,034 78,384 70 28,188 40,233 70 456,878 611,145 75 540,100 729,762 74 

35-49 53,930 59,628 90 38,037 42,894 89 494,363 531,621 93 586,330 634,143 92 

All 
Ages 

189,604 250,038 76 118,421 152,981 77 1,669,228 2,313,355 72 1,977,253 2,716,374 73 

Table 2: Number of people by ethnicity and age in weeks since last (first or second) booster  
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