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LEARNING OBJECTIVES

Outline broad changes in recent vaccines & vaccine use

Discuss how the vaccine environment is changing

Consider approaches to addressing vaccine controversies
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Adjuvants

upstartHR

Dhaka Tribune



Historically 

Aluminum salts

IndiaMART

Progress 

MF-59 (oil-in-water: squalene) – FluAd™
MPLA – Human Papilomavirus (Cervarix™)
CpG 1018 – Hepatitis B (Heplisav™)
ASO1b (MPLA/QS-21) – Shingles (Shingrix™)
ASO3 (squalene+vitamin E – pdm Influenza

Research
GSK: AS series IMV:DPX (DepoVax)
Sanofi: AF series     Papaya mosaic virus
IDRI: GLA-SE/AF     Chitosan

QS      - Quillaja saponaria

MPLA - Monophosphoryl lipid A



Vaccine Adjuvants: from 1920 to 2015 and Beyond.

Di Pasquale A, Preiss S, Tavares Da Silva F, Garçon N.

Vaccines (Basel). 2015 Apr 16;3(2):320-43.

Vaccine Adjuvants: 

Near Exponential Increase



CpG Adjuvanted HBV Vaccine

February 2018

• FDA announced licensure 

of 2-dose schedule

• A better vaccine for adults 

including those with medical

problems

• Licensure delayed by adjuvant

HBs antigen + CpG ODN 1018

Activates TLR9 

First use of a CpG adjuvant in humans



Conflicting Messages
• One branch of the Canadian 

government gives ‘nosodes’

(homeopathic vaccines) a 

registration number while another

states that they don’t work

• One province gives the second 

dose of MMR at 12 months while

another gives it at 4-6 years of age

• There is often no consistency on

vaccine use on the Ottawa versus

the Gatineau side of the Ottawa 

River (for example)



Problems with Product Monographs

(Influenza)

Fluzone Quadrivalent

?

FluLaval Tetra 



• Live Attenuated Influenza Vaccine
• Low efficacy in the USA (H1N1pdm) 2013/14, 2015/16 

• Initially thought to be when 4th virus added

• ACIP flip-flopped  low replication of cold-adapted H1N1pdm

• First recombinant vaccine (HA)
• 45mg of each strain with no adjuvant

• more effective in subjects >50 years old

• 2017-2018 egg-based mismatch for H3N2 
• H3N2 grown in eggs  mutations 

• Low vaccine efficacy ~10% - worst season in 10-15 years 

• Cell-based vaccine (eg: Flucellvax™) worked ~10% better

• 2018-2019 another mismatch H3N2 
• Longest season in a decade – moderate intensity

• 2019-2020 – problems with H3N2 & BVictoria

• Early start to season in Australia with high severity

• Starting early in the USA 

Influenza (2017-2019)

Zost SJ, et al. Contemporary H3N2 influenza viruses have a glycosylation site that alters binding of antibodies elicited by egg-

adapted vaccine strains.Proc Natl Acad Sci U S A. 2017 Nov 21;114(47):12578-12583. 

MIT Mathematics



Influenza (2019-2020)
Week of November 11-17, 2019

https://www.canada.ca/en/public-health/services/publications/diseases-conditions/fluwatch/2019-2020/week-44-october-27-november-2-2019.html

We’re off to an early start

H3N2 in the elderly (~75%)

B strains in the young  

Same pattern in the USA

Early start

Mix of H1N1, H3N2 and 

two different B strains



Mixed & Shortened Vaccine Schedules
• An issue since the first multi-dose schedules introduced

• Added complexity with ‘non-identical’ vaccines
- Hib conjugates (TT, dT, OMP)

- Different serotypes/genotype/adjuvants

• How many doses – for society or for the individual?

Shortened Schedules

Quebec has played 
a major international
role in reduced-dose

schedules for 
several vaccines

Concept of ‘marginal benefit’

Mixed Schedules

Quebec is now playing 
a major national (and 
possibly international) 
role spearheading the 
use of mixed schedules

Concept of ‘synergistic benfit’



Reduced Dose Schedules

Tetanus – do we really need a booster every ten years?

HBV – does everyone need 3 doses of HBV?

- boosters for those at high risk?

Pneumococcus – how many doses of PCVs (young/old)?

- booster doses for PS vaccine (old)?  

HPV – how many doses?

- booster doses?

HAV – how many doses?

- booster doses?  

Benefits of Booster Doses



Good Reasons for More Doses

• Better individual protection

• Better population protection 

(ie: fewer vaccine failures)

• Longer duration of protection
Community Links

Bad Reasons for More Doses

• More profit for industry

• It’s fun to stick people with needles

• Our vaccines aren’t good enough

• Because we haven’t studied fewer doses
Dreamstime.com



Mixed Schedules

• Logistically more challenging

- ordering & storage

- record keeping

- increased complexity throughout

• Likelihood of errors increased

- is the order important?

• Who pays for mixed-schedule studies 



What’s the Best HPV Vaccination Schedule?

Two doses of Merck 9-valent vaccine
+ 

One dose of GSK bi-valent vaccine

Pre-Puberty

Whats-Happening-Tom-conditions-Sexuality/dp/1849055238

Gardasil™

(+) targets 9 HPV genotypes

(-) weaker adjuvant (alum)

Cervarix™

(+) stronger adjuvant (ASO4)

(-) targets only 2 HPV genotypes

Personal Opinion



Mandatory Vaccines

Measles at 

School-entry 

in Ontario

http://rpmdaily.net/blog/i-always-wondered-why-people-

say-god-bless-you-when-you-sneeze-now-i-know

Influenza 

In HCW



https://www.who.int/news-room/detail/29-11-2018-measles-cases-spike-globally

-due-to-gaps-in-vaccination-coverage

• Measles cases increase 30% from 2016 to 2017

• >110,000 children died from measles

• Americas, Eastern Mediterranean and Europe

2017-2018: A Regrettable Milestone 

https://ecdc.europa.eu/en/news-events/measles-outbreaks-still-ongoing-

2018-and-fatalities-reported-four-countries

>14,500 cases with 57 deaths

Most in Romania (5,224), Italy 

(4,978), Greece (1,398) and 

Germany (906),  



Careful Communication 

• The authors are correct but the opinion piece is not helpful

• The sky is not falling … there is no tsunami of measles cases

coming ... but far too many Canadians are susceptible and the 

% is increasing



Risk in Perspective

‘Measles is not that dangerous …’



Quebec is 

not ‘Immune’

to anti-Vax 

Nonsense





Fighting Back ….

Refutations to Anti-Vaccine Memes (@RtAVM)

Northern Rivers Vaccine Support Group



For Jude … 

https://www.youtube.com/watch?v=bpkuuVNF1AI



Mumps

www.cbc.ca

Vermeire T, et al. Sera from different age cohorts in 

Belgium show limited cross-neutralization between the 

mumps vaccine and outbreak strains. Clin Microbiol 

Infect. 2018:S1198-743X(18)30743-2.

Triple Threat

1) Waning Immunity (like measles)

2) Under vaccination

3) Vaccine hesitancy (because of 

measles and MMR)

4)   Shifting genotype

Genotype A
(Jeryl Lynn)

Genotype G
(Circulating viruses)



Streptococcus pneumoniae

radiopaedia.org http://neatorama.cachefly.net/images/2007-08/sumo-kid.jpg

Prevnar 13 

One of most  profitable

global pharma products



Pharma ‘Hard-Ball’
• Adult pneumococcal vaccine a ‘numbers game’

• First had 23-valent polysaccharide vaccine

• Then pediatric conjugate vaccines 

- 7-valent

- 10 valent

- 13 valent

- 15-valent  

• Pfizer: secure Canadian market just before 15-valent arrives

• Provinces convulsed around issue of ‘mixed’ vaccine schedules

schedules and desire of companies to maintain/gain market-share

• Quebec the only province to refuse multi-year ‘deal’ on 13-valent

vaccine on the eve of licensure of the 15-valent product

• This wheeling & dealing explains Quebec’s seemingly 

paradoxical  recommendation for the 10-valent product

(soon) 



Vaccine Shortages

• long considered a

LMIC problem, 

stock-outs and 

back-orders now 

common in even

wealthiest countries

• 25% of stock-outs in last few years have occurred in rich countries

• on-going shortages of hepatitis A and B vaccines

• continuing shortage of yellow fever vaccines

• chronic shortages of rabies vaccines and rabies immune globulin

Many of our vaccines made in only 1 factory

Bad luck, re-tooling, changing priorities, surge demand



www.urbandojo.com

There are concerns 

and problems

but I’m an optimist … 

the more vaccines 

the better!


