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The Problem - Vaccine effectiveness (VE)
Antigenic drift and egg-adaptation changes likely affect VE
Cell culture seeds and cell vaccines will likely offer greater VE

No definitive studies 
The difference in VE between egg and cell vaccines can vary 
between seasons
- And also between age groups

Other issues
Egg allergy is an issues for some persons
Egg supply 
Vaccine strain selection
Vaccine production 



Antigenic analysis of circulating influenza viruses: Oct 2012 – Jan 2013 

CELL-DERIVED VIRUSES MAY MORE CLOSELY MATCH CIRCULATING STRAINS 



1. Milián E et al. Biomed Res Int. 2015;2015:504831. 2. Rajaram S et al. Ther Adv Vaccines Immunother. 2020;8:1-10. 



Goal: 
Development of technology 
that will address unmet needs

Low Cost

Capacity

Safety

Rapid 
Response

Simple Manufacture

Better production technologies Better Vaccines 



Vaccine manufacturing: a long and complex process

Diagram: Manufacture and testing of final product for marketing authorisation; Modified from: IFPMA: The complex journey of a
vaccine  (2014) and  Presentation by Philippe Juvin – Sanofi Pasteur (ADVAC course, Les Pensieres May 15th 2019) reproduced with 
permission 7



Global production capacity
Sparrow et al 2019: https://www.sciencedirect.com/science/article/pii/S0264410X20315851?dgcid=rss_sd_all
Grohmann et al 2016 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5357709/

https://www.sciencedirect.com/science/article/pii/S0264410X20315851?dgcid=rss_sd_all


Sparrow et al 2019: 
https://www.sciencedirect.com/science/article/pii/S0264410X20315851?dgcid=rss_sd_all



Dilemma for Developing countries

Pandemic 
Vaccine for 
Developing 
countries

Vaccine
priorities

Lack of 
technology

Large 
Population

Investment

No demand 
for seasonal 

vaccine



Available Influenza Vaccines
Trade name 
(Manufacturer) 

Platform Presentation(s) Age indication

Afluria Quadrivalent 
(Seqirus) 

Egg 0.25ml PFS
0.5 ml PFS
5.0ml MDV

6-35 mo
≥3 yrs
≥ 6 mo

Fluarix Quadrivalent
(GlaxoSmithKline)

Egg 0.5-mL PFS 0.5-mL PFS

FluLaval Quadrivalent
(GlaxoSmithKline)

Egg 0.5-mL PFS ≥6 mo

Fluzone Quadrivalent
(Sanofi Pasteur)

Egg 0.5-mL PFS
0.5-mL SDV
5.0-mL MDV

≥6 mo
≥6 mo
≥6 mo

Flucelvax Quadrivalent
(Seqirus)

Cell 0.5-mL PFS
5.0-mL MDV

≥4 yrs
≥4 yrs

Flublok Quadrivalent
(Sanofi Pasteur)

Recombinant 
HA

0.5-mL PFS ≥18 yrs



Available Influenza Vaccines
Trade name 
(Manufacturer) 

Platform Presentation(s) Age indication

FluMist Quadrivalent
(AstraZeneca)

Egg 0.2-mL prefilled single-
use intranasal sprayer

2 through 49 yrs

Fluzone High-Dose Quadrivalent
(Sanofi Pasteur

Egg 0.7-mL PFS ≥65 yrs

Fluad Quadrivalent
(Seqirus)

Egg 0.5-mL PFS ≥65 yrs

Fluad Trivalent
(Seqirus)

Egg 0.5-mL PFS ≥65 yrs



Influenza Vaccines in Australia (2020)

Seqirus. Flucelvax. Quadrivalent. Adults and 
Children 9 years of age and older. 



Flucelvax

1. http://wayback.archive-it.org/7993/20170723030346/https://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm328684.htm

2. https://www.tga.gov.au/sites/default/files/auspar-quad-quadrivalent-influenza-vaccine-201217.pdf

3. https://wayback.archive-it.org/7993/20190425010822/https://www.fda.gov/downloads/BiologicsBloodVaccines/Vaccines/ApprovedProducts/UCM522280.pdf

§ First licensed in 2016 (USA) and >100 million doses; distributed worldwide 
§ Available in Australia by private prescription only in 2021 
§ Sub-unit Vaccine containing  Haemagglutinin and Neuraminidase 
§ Propagated in Madin Darby Canine Kidney (MDCK) cells 

http://wayback.archive-it.org/7993/20170723030346/https:/www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm328684.htm
https://www.tga.gov.au/sites/default/files/auspar-quad-quadrivalent-influenza-vaccine-201217.pdf


QIVc elicited robust immune response in children and adults

1. Flucelvax Quad Approved Product Information 



Frey S et al. Clin Infect Dis. 2010;51:997-1004. Flucelvax Quad Approved Product Information 





Bart et al. HUMAN VACCINES & IMMUNOTHERAPEUTICS 2016, VOL. 12, NO. 9, 2278–2288 



https://www.seqirus.com.au/news/seqirus-will-build-world-class-vaccine-manufacturing-facility



Potential advantages of Cell based 
vaccines

• Shorter Production time than egg 
based
• Lead to better matched viruses for 

vaccines
• Improved process control
• Lack of dependence on egg supply 

• Eliminates egg allergy
• Potential for increased output
• Closed production system lowers the 

risk of contamination
• antibiotics and preservatives are not 

needed

Potential drawbacks of Cell based 
vaccines

1. Expense
2. Variety of platforms needed for both 

seasonal and pandemic vaccines
3. Tech transfer



Conclusions
Cell culture vaccine solves the egg adaption issue
Cell vaccines will likely offer greater VE

Further studies needed
A step in the right direction to make better vaccines

Cell vaccines will lead to better strain selection for vaccines
Eliminates egg allergy and dependance on egg supply 

Could be transferred to developing countries in time given proper 
training and experience

Investment; expense to the consumer; egg tech more likely
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