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Importance of Vaccines 
• Vaccines promote health: unlike many other health interventions, they 

help healthy people stay healthy, removing a major obstacle to human 
development. 
 

• Vaccines have an expansive reach: they protect individuals, 
communities, and entire populations (the eradication of smallpox is a 
case in point). 
 

• Vaccines have rapid impact: the impact of most vaccines on 
communities and populations is almost immediate. For example, 
between 2000 and 2008, vaccination against measles reduced global 
deaths by 78% (from 750 000 deaths to 164 000 deaths per year). 
 

• Vaccines save lives and costs: recently, a panel of distinguished 
economists put expanded immunization coverage for children in fourth 
place on a list of 30 cost-effective ways of advancing global welfare 
(Copenhagen Consensus, 2008). 

Ack. WHO 

http://vaccine-safety-training.org/references.html#id-03


 

• Current estimates – 7.6m child deaths <5yrs of age 
• Africa, which is home for about 20% of the world’s 

children accounts for approximately 50% of global 
child deaths.  

• 30-40% of deaths in children 1-59 months of age 
are vaccine preventable.  

• Unlikely that Africa will meet the MDG4 target of 
reducing child mortality by 2/3 by 2015. 
 
 

Child mortality in Africa 



1.5 m Deaths due to vaccine preventable 

diseases 

Disease Children < 5years 

Pneumococcal disease 476000 

Measles 118000 

Rotavirus 453000 

Heamophilus inf type b 199000 

Pertussis 195000 

Neonatal Tetanus 59000  

Meningococcal disease 10000 

Others  19000 

WHO Global Immunization data, Jul 2013 



MDGs 

• Goal 1: Eradicate extreme poverty and hunger  

• Goal 2: Achieve universal primary education  

• Goal 3: Promote gender equality and empower women  

• Goal 4: Reduce child mortality  

• Goal 5: Improve maternal health  

• Goal 6: Combat HIV/AIDS, malaria and other diseases  

• Goal 7: Ensure environmental sustainability  

• Goal 8: Develop a Global Partnership for Development  

 

The Millennium Development Goals are eight goals to be achieved by 2015  
that respond to the world's main development challenges. The MDGs are drawn from  

the actions and targets contained in the Millennium Declaration that was adopted  
by 189 nations-and signed by 147 heads of state and governments during the  

UN Millennium Summit in September 2000.  

http://www.undp.org/mdg/goal1.shtml
http://www.undp.org/mdg/goal2.shtml
http://www.undp.org/mdg/goal3.shtml
http://www.undp.org/mdg/goal4.shtml
http://www.undp.org/mdg/goal5.shtml
http://www.undp.org/mdg/goal6.shtml
http://www.undp.org/mdg/goal7.shtml
http://www.undp.org/mdg/goal8.shtml
http://www.un.org/millennium/
http://www.un.org/millennium/


http://www.un.org/millenniumgoals/pdf/repo
rt-2013/mdg-report-2013-english.pdf 



http://www.countdown2015mnch.org/documents/2013Report/South_Africa_Accountabi
lity_profile_2013.pdf 

RSA 



Definitions 
 

A vaccine is a product that produces immunity from a disease 
and can be administered through needle injections, by mouth, 
or by aerosol. 

 
Vaccination is the injection of a killed or weakened organism 
that produces immunity in the body against that organism. 

 
Immunization is the process by which a person or animal 
becomes protected from a disease. Vaccines cause 
immunization, and there are also some diseases that cause 
immunization after an individual recovers from the disease. 
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Edward Jenner vaccinating  
James Phipps  
14 May 1796 

Blossum infected 
Sarah Nelmes,  

Veemeer,  
The milkmaid 

1658 



Parchment signed at Geneva on 9 December 1979,  
by the members of the Global Commission for  

Certification of Smallpox Eradication 



Pasteur principles 

1822 - 1895 

Isolate 
 

Inactivate 
 

Inject 
 

The causative 
organisms 

Killed vaccines 
 

Live 
attenuated 

vaccines 



Major milestones in vaccine 
development 
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Strategies used in the development of live vaccines 

vaccines Development strategy Date Vaccine  

Use of related animal virus 1789 Smallpox 

Chemical attenuation 1881 Anthrax 

1885 Rabies 

Passage in vitro 1927 BCG 

1935 Yellow fever 

Passage in cell culture 1962 OPV 

1963 Measles 

1971 Adenovirus 

1995 Varicella 

2005 Rotavirus 89-12 

Cell culture passage with cold adaptation 1969 Rubella 

2003 Live influenza 

Auxotrophy 1989 Ty21a typoid 

Reassortments 2003 Live influenza 

2005 Rotavirus bovine-human 

Plotkin. Nat Med, Apr 2005 



Strategies used in the development of inactivated vaccines 

Vaccine strategy Date Vaccine 

Inactivated whole organisms 1896 Typhoid and cholera 

1897 Plague 

1926 Whole cell pertussis 

1938 Influenza 

1955 IPV (polio) and Hepatitis A 

Subunits 1944 Japanese encephalitis 

1970 Influenza 

1960 Anthrax 

1976 Cell culture rabies 

Toxoids 1923 Diphtheria 

1927 Tetanus 

Capsular polysaccharides 1974 Meningococcal 

1977 Pneumococcal 

1995 Typhoid 

Protein –Capsular polysaccharide 1987 H influenzae type b 

2002 Pneumococcal and meningococcal 

Purified or recombinant proteins 1986 Hepatitis B 

1996 Acellular pertussis 

1998 Lyme disease 

    



Newer strategies for vaccine development starting 
from microbial DNA or RNA 

Strategy Examples of pathogens targeted 

Recombinant protein production Hepatitis B Sag, pertussis toxin, CMV 

Live recombinants carrying genes from 
related agents 

Dengue genes in yellow fever, MTB genes 
in BCG 

Recombinant vectors recombining genes 
from pathogens 

HIV, CMV 

Replication defective particles HPV, SARS 

Naked DNA plasmids HIV 

Prime boost using DNA and / or vectors HIV, malatia, TB 

Reverse vaccinology Meningococcus B 

Synthetic peptides Cancer, ctl vaccines 

Reverse genetics RSV, influenza 

Synthetic capsular polysaccharides Hib 

Plotkin. Nat Med, Apr 2005 



Traditional approaches to vaccine 

development 

• Live, attenuated vaccines – Live organisms which through 
culture under certain conditions have lost their virulent 
properties.  

• Whole cell inactivated vaccines – Organisms innately 
capable of causing disease that have undergone treatment 
with chemicals or heat, which has rendered them unable to 
cause the disease. 

• Toxoids - Illness-causing components produced by 
pathogens that have been inactivated. 

• Subunit - A part of the organism, rather than the whole 
organism, is used to create an immune response. 

• Conjugate vaccines - Linking the outer polysaccharide coats 
of certain organisms to proteins can lead to a better immune 
response 

 



Timeline for licensure of human vaccines 

1789 Smallpox 
1885 Rabies 
1896 Typhoid 
1896 Cholera 
1987 Plague 



1798                                                1930                1960                1990              2000 

9 vaccines in 130 years 
2 vaccine / 30 years 

4 vacc in  
30 years 

24 vacc  
in 30 yrs 

Vaccines developed over the years 

14 vacc in  
30 years 



Vaccine pipeline 



NATURE | VOL 473 | 26 MAY 2011 

Vaccine 
Efficacy 
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0% 



Vaccines are different from drugs 

• They are given to healthy people – infants 

in particular. 

• They need to have a very high safety 

profile. 

• A low efficacy is unacceptable. 

• It is given once or a few times. 

• It technically should cost very little.  

 



KANESA-THASAN et al Ped 2011 

Timeline for vaccines to get into the community   



Number of Vaccine Manufacturers in 
Industrialised Countries 

Ackn. WHO 



Vaccine companies market share 2010 

GSK 
27% 

Sanofi 
23% Merck 

18% 

Pfizer 
15% 

Novartis 
8% 

Other 
9% 

$28B 



Global Pharma Company Sales 2010 
 

Drugs 

Vaccines  
$28 B 







http://www.vaccineseurope.eu/about-vaccines-europe/vaccines-europe-in-figures/ 





The future - Investing in Vaccine R&D 





Developing Countries Vaccine Manufacturers 





http://www.hillemanlabs.org/ 







Impact of immunization 

• Immunization is the most cost effective 
public health discovery. 

 

 



Public health achievements of the 

20th century 



Immunization can save money 

• Immunization 

is one of the 

most cost-

effective health 

interventions. 

• Investing in 

vaccines 

SAVES more 

money than it 

costs. 



Impact of immunization 

• Immunization is the most cost effective 
public health discovery. 

• Immunization has reduced childhood 
morbidity and mortality dramatically….. 

 

 



Impact of Vaccines in the 20th C.  

Atkinson, W., Wolfe, S., Hamborsky, J., & McIntyre, L. (Eds.). (2009). Impact of vaccines in the 20th & 21st Centuries. In 
Centers for disease control and prevention:  Epidemiology and prevention of vaccine-preventable diseases (Appendix G: 
Data and statistics) (11th ed.). Washington, D.C.: Public Health Foundation.  
Retrieved from http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/G/impact-of-vaccines.pdf 55 

http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/G/impact-of-vaccines.pdf
http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/G/impact-of-vaccines.pdf
http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/G/impact-of-vaccines.pdf
http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/G/impact-of-vaccines.pdf
http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/G/impact-of-vaccines.pdf


1.5 m Deaths due to vaccine preventable 

diseases 

Disease Children < 5years 

Pneumococcal disease 476000 

Measles 118000 

Rotavirus 453000 

Heamophilus inf type b 199000 

Pertussis 195000 

Neonatal Tetanus 59000  

Meningococcal disease 10000 

Others  19000 

WHO Global Immunization data, Jul 2013 



 

• 1.5 million of the 5.2 (29%) of deaths in 
children 1-59 months of age are vaccine 
preventable.  

• Africa, which is home for about 20% of the 
world’s children accounts for approximately 
50% of all child deaths. 

Deaths due to VPDs in context of  
global child deaths 



Impact of immunization 

• Immunization is the most cost effective 
public health discovery. 

• Immunization has reduced childhood 
morbidity and mortality. 

• Immunization can protect the unprotected. 

 



Immunization can protect the 

unprotected 

• When immunization 

coverage is high, it can 

prevent viruses and 

bacteria from circulating.  

• The more children in a 

community that are fully 

immunized, the more 

everyone is safe. 

• Even the elderly are 

protected 

Ack:PATH 



JAMA 2005 



Impact of immunization 

• Immunization is the most cost effective 
public health discovery. 

• Immunization has reduced childhood 
morbidity and mortality.  

• Immunization can protect the unprotected.. 

• However, many children are denied these 
benefits…. 

 







Review of non and under-vaccination 

• Swiss Tropical Institute 

• Centres for Disease Control and Prevention 

• IMMUNIZATIONbasics 

• Vaccines for Africa 

• Recent publications from South Africa 



Conclusion 
• Non-vaccination and under-vaccination is a significant 

problem. 
• Multiplicity of causes (from individual to societal) 

highlights the complexity of the issue. 
• A number of themes have emerged from the reviews 

– Weaknesses in the immunisation system 
– Problems with communication and information 
– Knowledge, attitudes and beliefs of parents and health 

care workers 
– Problems in family structures and community 

characteristics 

• Calls for a multi-faceted approach. 
 





http://www.jhsph.edu/research/centers-and-
institutes/ivac/vims/IVAC_VIMS_Report2013O
ct.pdf 



Access to vaccines 



Expanded Programme on 
Immunization (EPI) 

• Established 1974  

• Building on advances in smallpox eradication  

• Objective – raise childhood immunization 
coverage with expanded number of antigens  

• Vaccines – BCG, DTP, OPV, measles  

• Strategy – routine immunization services  

 



Routine vs Supplemental 

immunization 

Routine: 

Day to day immunisation according to 

country immunisation schedule 

 

Supplemental: 

In addition to/adding to routine/ 

strengthening routine immunisation 

coverage 



Standard EPI schedule 

BCG/OPV Birth 

DTP/Hib/HBV/OPV 6 wks 

DTP/Hib/HBV/OPV 10 wks 

DTP/Hib/HBV/OPV 14 wks 

Measles 9 mths 

Measles 18mths 





Rubella 

Typhoid 
PS 

JE 
live 

Temperature sensitivity of vaccines 

Rotavirus 

Rotavirus 

HPV 

Pneumo 
PS-PCV 

JE 
inactivated 

Measles 

OPV 

BCG 

Hib 

HepB 

DTwP Penta- 
valent 

 

T, DT, dT 

Rabies 

Yellow 
fever 

MenA 
PS-PCV 

Hib 

Least 
sensitive 

Most  
sensitive 

Vaccines to the  
left of the line  
are not damaged  
by freezing 

Most sensitive 

Least sensitive 

Heat sensitivity 

Freeze sensitivity 

HepA 

Influenza 
inactivated IPV 

MMR 

Varicella- 
zoster virus 

DTaP 

Hexa- 
valent 

 

MenC 
PS-PCV Freeze dried 

Liquid, no adjuvant 

Liquid, with alum 

adjuvant 

Vaccine formulation 

*The diluent for MenA PS-PCV 
contains alum adjuvant and is 
freeze sensitive. 

Cholera 
inactivated 

Ack, WHO 





Vaccine delivery 
• Almost all vaccines are currently delivered by injections; exceptions 

are oral polio, rotavirus, cholera, and salmonella vaccines. 

• Unsafe injections have been linked to around 23 million new 
hepatitis B, hepatitis C, and HIV infections each year (WHO, 2004). 

• Autodisabled syringes has reduced  

      reuse of needles and syringes  

• Needlestick injuries and unsafe  

      disposal of sharps waste still  

      leave health care workers,  

      patients, and the community 

      at risk 



Technique Principle 

Electroporation Method to transiently increase permeability of a membrane by 
applying a single or multiple short-duration pulses 

Iontophoresis Method to enhance transport of ionic or charged molecules through 
a biological membrane by the passage of direct or periodic electric 
current through an electrolyte solution with an appropriate electrode 
polarity 

Sonophoresis Method to enhance substance penetration through the SC by 
disrupting the structure of the membrane with low-frequency 
ultrasound 

Jet injectors Devices that use pressure to deliver substances into the skin 

Patch formulations Devices to enhance penetration of antigens into the skin 

Microneedles Devices that can create a transport pathway large enough for 
proteins and nanoparticles but small enough to avoid pain 

Nanoparticles Nano-bio interaction, Consequent induction of transient and 
reversible opening of SC, through hair follicles 

Lipid-based vesicles Nano-bio interaction, flexible bilayer mixes with SC and disrupts it 

Transcutaneous vaccine delivery systems 

Vaccine 31 (2013) 2403– 2415 





http://www.dovcollaboration.org/action-plan/ 



Why vaccinate in adolescents. 

• Optimal time – before development of disease 
in adulthood eg TB and HIV. 
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Numbers of TB cases by age in Cape Town in 2002/2003 



Why vaccinate in adolescents. 

• Optimal time – before development of disease 
in adulthood eg TB and HIV. 

• Adolescents are a reservoir for infection for 
infants, the elderly and at risk populations. 

 



Aust Fam Physician Jan 2007 



Why vaccinate in adolescents. 

• Optimal time – before development of disease 
in adulthood eg TB and HIV. 

• Adolescents are a reservoir for infection for 
infants, the elderly and at risk populations. 

• Waning infant vaccine induced immunity  
results in cases occurring in adolescents 
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Loss in vaccine induced immunity 
to varicella over time 

 

• Sentinel population of 350000 - children 8-12 

• Universal vaccination in 1995 

• Those vaccinated > 5 years previously had more 
severe disease than those vaccinated < 5 years 
previously (RR2.6) 

• Annual rate of breakthrough varicella increased from 
1.6/1000 py since vaccination within 1 year to 
9/1000 at 5 years 

 

NEJM 15 Mar 2007 



Why vaccinate in adolescents. 

• Optimal time – before development of disease 
in adulthood eg TB and HIV. 

• Adolescents are a reservoir for infection for 
infants, the elderly and at risk populations. 

• Waning infant vaccine induced immunity  
results in cases occurring in adolescents 

• Catch – up vaccinations 



Why vaccinate adults? 

• Vaccine preventable diseases cause significant 
morbidity and mortality. 

• Waning vaccine induced immunity. 
• Immune senecence. 
• Concomitant health problems. 
• Herd immunity. 
• High risk situations including: 

– Pregnancy. 
– Health care workers. 
– People in institutions. 

 



IN RSA 

2012 

UK 
 
Brazil 
 
Nigeria  

South Africa  





VPDs in the USA 

• Causes significant morbidity and is a common 
cause for hospitalisation in adults. 

• 60000 adults and 300 children die each year. 

• 200 fold greater mortality due to VPDs in adults 

• “What would our response be if 60000 children 
were dying from VPDs?” 

Institute of Medicine, 2000 



Severe Influenza-associated Respiratory Infection in 
South Africa, 2009–2011 

   Cohen et al. Emerg Inf Dis, Nov 2013 

50% of cases 



http://www.mrc.ac.za/bod/cause_death_statsSA.pdf 

Age specific mortality rates for common infectious 
disease by age group in South Africa, 1997-2007 



Major trends in vaccinology 

 

1. Steady increase in the number of 

vaccines included in the routine 

immunization program. 
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Vaccines available for children 
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The vaccination gap 
 

• Exists between regions and countries 
• Exists within countries 

 
In developing countries 
• Children have access to fewer 

vaccines 
• Do not have access to basic vaccines 

 



Major trends in vaccinology 

 

1. Steady increase in the number of 

vaccines included in the routine 

immunization program. 

2. Move towards more purified, safer and 

more effective vaccines. 



Major trends in vaccinology 

 

1. Steady increase in the number of vaccines 

included in the routine immunization program. 

2. Move towards more purified, safer and more 

effective vaccines. 

3. Use of increasingly sophisticated combinations, 

to deliver more vaccines with fewer injections. 

 



So how many 
injections  
can I cope 

with? 
 



Combination vaccines 

• Combination vaccines 
increase acceptability of 
multiple vaccines at one 
visit. 

• Vaccinated children get 
fewer injections. 

• Combination vaccines 
simplify logistics.  



Challenges to universal vaccination 

• Social, political and economic factors 

• Vaccine costs and funding 

• Health service problems 

• Community problems 

• HIV epidemic 

• Anti-vaccination lobby 

• Vaccine shortages 



Gillray, 1802 



HIV epidemic 

• Impact on health and social services 

• Diverting scarce resources 

• Strain on health workers 

• Direct effect on health workers 

• Impact on vaccine efficacy 



Vaccine costs 

WHO estimates  

- $20 per child for basic EPI vaccines  

- incl. vaccines and delivery costs. 

 

Viewed in context of current health expenditure  

- many African countries: <$50 per person pa 

- SA : $819 per person pa (2007) 
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Estimated Lowest Price* to purchase a full course of vaccines for a child up to 1 
year of age, according to WHO Universal Recommendations^ 

2) Hepatitis B 

3) Hib 4) PCV 

5) Rotavirus 

Cost of following WHO 
recommendations is rising! 

6) PCV Purchased 
by GAVI 

1) Traditional 
EPI 

MSF – The right shot 



Vaccine costs for SA 

• BCG  

• OPV 

• Measles 

• Hep B 

• Hib /DTP/IPV 

• SUB TOTAL 

• Rota 

• Pneumo  

• TOTAL 

• HPV 

R4 

R2 

R8 

R16 

R408 

R438 

R160 

R510 

R1008 

R1800 



United Nations Convention on 

the Rights of the Child 

 

Article 24 – right to good health 

includes the right to immunization against 

the major infectious diseases 

 



 

How do we ensure this right? 

 



 

Action - 1. 

 

• Political commitment. 

• Increasing resources for vaccination. 

• Promoting the concept of vaccination. 

• Increasing community awareness. 

 



Action - 2 

• Improve access to sustainable 

immunisation services 

• Expand use of existing vaccines 

• Introduce new vaccines 

• Accelerate R&D for vaccines needed in 

developing countries 

 

 



Global response to existing, new and anticipated  

challenges to immunization 



• Ownership 
• Accountability 
• Advocate for sustainable funding 
• Enhance programme performance 
• Encourage indigenous vaccine development 
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Ack, WHO 





An estimated 30 million vac- cine doses could be saved annually in 

developing countries via improvements in the vaccine cold chain. 

http://www.jhsph.edu/research/centers-and-
institutes/ivac/resources/IVAC-Improving-Access-to-Essential-
Medicines.pdf 



Intradermal delivery of vaccines 

NATURE REVIEWS | DRUG DISCOVERY VOLUME 
5 | JULY 2006 | 543 



Jet injectors 
Advantages of jet injection  

– the elimination of sharps and their associated disposal  

– ease of administration 

– consistent smaller ID dose equivalent to full SC or IM dose  

– smaller individual doses could prevent vaccine shortages  

– vaccine costs could be reduced.  

– reduce the space required in the cold chain, thereby reducing storage 
and transportation costs. 

– For many needle-phobic patients, they reduce anxiety and offer a 
preferred mode of delivery. 

 

Schematic depiction of the jet injection process. 



Vaccine adaptation 

Some characteristics of an ideal vaccine 

• Safe in all populations 

• Single dose 

• Induces lifelong immunity 

• Administrable without a needle and syringe 

• Thermostable 

• Administrable with other vaccines 



Malaria vaccine trials 
• The most clinically advanced malaria vaccine candidate in development to 

prevent clinical disease, RTS,S, is a pre- erythrocytic, subunit vaccine based on a 
single parasite antigen (the circumsporozoite protein, or CSP), formulated with 
AS01 adjuvant, and currently undergoing Phase 3 evaluation via a collaboration 
between GSK, MVI, and 13 clinical sites in eight sub-Saharan African countries.  

 

• One-year follow-up data in 5–17 month-old children revealed a 55%  reduction 
in the incidence of the first or only episode of clinical malaria and a 47% 
reduction in the incidence of severe malaria, when compared to the control 
group.  

      N Engl J Med 2011;365:1863-75. 

 

• In 6–12 week-old infants, for the period 14 months after the first dose of 
vaccine, the reduction in incidence of first or only episode of clinical malaria was 
30%. Vaccine efficacy against severe malaria was 26.0% 

      N Engl J Med 2012;367:2284-95. 



Phase 3 HIV vaccine trials 

• Recombinant protein (HIV gp120) adjuvanted in alum. This 
candidate failed to prevent or control HIV infection in men who 
have sex with men and in injection drug users. Flynn JID 2005.  

• Recombinant adenovirus type 5 vaccine, containing HIV gag, pol 
and nef genes  aimed at stimulating cellular immunity to control 
infection. Failed to provide any efficacy in preventing or 
controlling HIV in men who have sex with men (STEP trial). 
Buchbinder, Lancet 2008 

• Prime–boost strategy (RV-144) utilizing a canarypox vector prime+ 
monomeric gp120 boost.  Provided the first signal for prevention 
of HIV infection in humans, albeit with a modest 31.2% efficacy in 
heterosexuals at moderate risk for HIV infection. Rerks-Ngarm. N 
Engl J Med 2009 

 



Types of vaccines 

– live-attenuated (OPV, MMRV, rota, flu, BCG …) 

– killed inactivated (IPV, HepA) 

– sub-unit or split (influenza) 

– polysaccharide (MenACWY, Vi) 

– conjugated (Hib/Men/PCV) 

– combined (DTP-HepB/Hib; HAB …) 

– recombinant adjuvanted (HepB, HPV, malaria …) 

– DNA vaccines, mucosal vaccines  

– therapeutic / cancer vaccines 



• Ownership 
• Accountability 
• Advocate for sustainable funding 
• Enhance programme performance 
• Encourage indigenous vaccine development 

 



Reverse vaccinology 

 

Nature review: Genetics, Jan 2004 



Systems biology 

• A biology-based inter-disciplinary field of study that 
focuses on complex interactions within biological 
systems using a more holistic perspective instead of 
the more traditional reductionism approach to 
biological and biomedical research. 

• It has the potential to make the development and 
testing of vaccines more efficiently and faster.  

• Other “game changers” that will play a critical role in 
the development of new vaccines include applied 
immunogenomics, next generation sequencing and 
other cutting-edge ‘‘omics’’ technologies and  
advanced bioinformatics and analysis techniques  

http://blogs.biomedcentral.com 



Systems biology 

• A biology based inter-disciplinary field. 

• Focuses on complex interactions within 
biological systems. 

• Uses a more holistic perspective compare to 
the more reductionist approach to biomedical 
research. 

• Has the potential to make development and 
testing of new vaccines more efficient and 
faster. 



Systems biology approaches in the vaccine 
development 

Trautmann & Sekaly. Nat Imm Aug 2011 



D. Serruto, R. Rappuoli / FEBS Letters 2006,  2985 

Isolate 
Inactivate 

Inject 

Organize 
Analyze 
Utilize 

Immunize 



 



Stagnation 

• Declining funding for immunization: 

UNICEF funding fell from $182 million to 

$51 million between 1990 and 1998  

• Hard-to-reach populations 

• Declining infrastructure 

• Political issues – war and civil unrest 

• Increase cost of vaccines 

http://www.law.umaryland.edu/marshall/crsreports/crsdocuments/RL30793.pdf 



• Lack of awareness?  

• Uncertainty about disease burden and 
vaccine impact? 

• Concern about cost and sustainability?  

• Focus on other priorities? 

• Programmatic issues? 

• Cost of vaccines 

Why are the children in greatest need 

the last to receive life-saving new vaccines? 


