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• Research bacterial pathogenesis 
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What vaccines do
• Prevent disease (rarely infection) by antibodies 

and CTLs in some viral infections (e.g. Herpes)
– usually no mucosal immunity (? Sabin)

• Usually given to the very young (consent?)
• Given multiple times, in combinations
• Protect humans against viral and bacterial 

infections
• Inhibit transmission
• Individual and population health roles
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Vaccination inhibits transmission



What vaccines might do
• Desensitization (IgE to IgG)
• Therapeutic vaccines
• Provenge – patients DCs are loaded with a 

protein from prostate cancer, returned to patient
• Immunocastration (Boar Taint, anti-GnRH)
• Control hormone-dependent cancers (anti-

GnRH, anti-gastrin)
• Anti-EBV CTL in NPC……….



Boar taint is the 
contamination of male 
pig meat by two 
naturally occurring 
compounds -
androstenone and 
skatole that are 
detected in pig meat by 
some people.

One is these pigs was 
vaccinated!
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Vaccines are usually 
classed as “biologicals”

• New chemical entities are defined by formula 
(eg. mass spec) and are strictly controlled (exc. 
chiral forms)

• A biological cannot be subject to the same 
analysis – folding as important as mass

• Biological regulation is typically about the 
manufacturing process and the validated assays



Vaccine Development Process
• Discovery phase – often @ University, MRI, IP? 

(antigen, delivery, adjuvant, combination)
• Project selection by Pharma/Biotech
• Preclinical development inc. release assays
• Clinical Development

– Phase I (immunogenicity, safety)
– Phase II (proof of concept)
– Phase III (safety, efficacy)

• Registration, then post-registration trials



Recent Phase III Trials
• Velcade, multiple myeloma 300 vs 300
• Lipitor, high cholersterol 1,800 vs 250

• HIV Ad5 (Merck) Phase II 1,500 vs 1,500
• HPV (Merck) 5,200 vs 5,200
• Hepatitis A 20,000 vs. 20,000 

then cross over @ 18mo
• Rotavirus (Merck) 34,000 vs 34,000

• Size of Phase III reflects disease incidence, 
seasonal differences major problem



World Pharma Market

US$700bn



“Optimal” Pharmaceutical

• Chronic disease
• High penetration
• Long-lived patients
• Growing incidence
• e.g. high LDL-cholesterol = Lipitor
• Vaccine given once (+ boosters)
• Patients are “well” => charge ?
• Incidence can vary and decrease



“Optimal” Pharmaceutical

• Chronic disease
• High penetration
• Long-lived patients
• Growing incidence
• e.g. high LDL-cholesterol = Lipitor
• Vaccine given once (+ boosters)
• Patients are “well”
• Incidence can vary and decrease



Vaccines are a growing business
• Small part of global Pharma market
• Were viewed as low cost, commodity products
• Long development cycle
• Very large Phase III trials

BUT
• ‘Protected’ against generics
• Pricing more favourable – Prevnar, then 

Gardasil
• Preventative medicine numbers are favourable



What do they cost? (Tufts 2006)
• Average Cost to Develop a New Biotechnology Product Is 

$1.2 Billion
• Average out-of-pocket cost (cash outlays) per approved 

biopharmaceutical for the preclinical period totalled $198 
million (capitalized @ $615 million). 

• Average out-of-pocket clinical period cost per approved 
biopharmaceutical was $361 million (capitalized @ $626 
million).

• Biotech products take 97.7 months for clinical development 
and regulatory review (8% longer than for pharmaceuticals) –
what is the life of a patent?

• Biopharmaceuticals had an overall clinical approval success 
rate of 30.2% vs. 21.5% for traditional Pharma firm pipelines. 

http://csdd.tufts.edu/NewsEvents/NewsArticle.asp?newsid=69



Who makes vaccines?

• Merck
• GSK
• Sanofi

@ 25%
• Wyeth/Pfizer c. 10%
• Novartis c. 7%
• Other c. 8%



Who makes vaccines?

• Merck
• GSK
• Sanofi

@ 25%
• Wyeth/Pfizer c. 10%
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less 
fractionated 
markets are 
“more efficient”



Source:CDC contract prices, 1970-2000
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2004A
US$8.1bn

2009E
US$22.7bn



Pharmacoeconomics
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Influenza

• Method of manufacture regulated
• Product undergoes very limited testing
• Made in eggs (and cell culture)
• Given as a ‘split’ inactivated vaccine or live 

attenuated vaccine (nasal spray)
• Changed every year (antigenic drift)
• 4-5 month manufacturing process



US Influenza Vaccine Production 
Timeline

Jan      Mar       May       Jul       Sep       Nov
*eggs (production system)

*strain selection
*production of concentrates

*formulation, testing, FDA release
*filling, testing

*distribution
*administration



Influenza – pressure points

• Predicting the strains
• Getting eggs (H5 pandemic?)
• Making a hi yield reassortant virus
• Immunogenicity (H5 low)
• Few manufacturers of scale
• Competing international/national interests



Conclusions
• Pharma are rethinking their strategy
• Vaccines are becoming very popular targets
• They work at disease prevention
• ? Develop vaccines that prevent infection
• They are expensive to develop
• Pricing is now reflecting this
• Lot of viruses for which we need better/new 

vaccines


