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Universal Influenza Vaccine 
 
• Goal is vaccines with increased breadth and 

duration of protection 
 
 

• Major “universal” or “common-epitope” 
targets are conserved regions from: 

• HA, NA, NP,  M1, M2 



 
 

Why Invest in  

Universal Influenza Vaccines
 



Target Product Profile (TPP) for 
Universal Influenza Vaccine 

Composition • Coverage of virus subtypes contained in seasonal QIV vaccines 
• One or more antigens may be required per virus subtype 
• Adjuvant may be required 
  

Indications • Protection against infection by a broad range of influenza virus strains 
• Non-inferior to ‘standard-of-care’ vaccine (replace seasonal vaccine) 
• Possible pre-pandemic indication  

  
Target 
Population & 
Markets 

• Same age groups as for seasonal influenza vaccine 
• Global market 
 

Dosage & 
Administration 
  

• IM or IN administration  
• One or more initial doses, followed by boost at intervals of several years 

Safety & 
Interactions 

• Reaction profiles comparable to seasonal vaccines 
• No clinical interference on co-administration with routine vaccinations 
  

Production 
  

• High yield production using rapid and cost-effective technologies 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2706389/figure/F1/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2706389/figure/F1/
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Stepwise Advancement of 
Universal Influenza Vaccines 

U
niversality 

Type 
Seasonal H1N1 Vaccine 

Seasonal H1N1 Vaccine 
+Adjuvant 

Prime+ Boost H1N1 Vaccine 

Pan H1N1Vaccine 

Group 1 Vaccine 

Pan Flu A Vaccine 

True Universal Vaccine 

Coverage 
Circulating H1N1 Strain  

Several H1N1 Strains  

Several H1N1 Strains  

All H1N1 Strains  

All Group 1 Flu A Strains  

All Flu A Strains  

All Flu  Strains 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2706389/figure/F1/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2706389/figure/F1/
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Strategy for Advancement of 
Universal Influenza Vaccines 

• Support Preclinical and Clinical Studies to 
De-Risk Development of Universal 
Influenza Vaccines 
 

• Advance Pipeline Towards Clinical 
Studies 
 

• Support Assay Development to 
Measure Immunogenicity & Safety 
 

• Improve Influenza Vaccine Efficacy & 
Production 

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2706389/figure/F1/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2706389/figure/F1/


Universal Influenza Vaccine 
Pipeline 

• Chimeric HA - 
expressing 
denovo head and 
conserved stem 
 

• LAIV- Single 
Replication 
 

• Computationally 
Optimized 
Consensus HA 
 

• Recombinant 
protein 
expressing 
influenza T cell 
epitopes 
 
 

• LAIV by de-
optimizing codon 
pairs 
 

• Headless HA– 
stabilized 
conserved HA 
stem 
 

•  M2e VLPs  
 

• M2e gold 
nanoparticles 
 

Basic  
Research 

Preclinical  
Development 

Clinical 
Evaluation 



Novel Universal Approach: 
Chimeric HA Vaccine 
Refocusing the immune response by 
sequential immunization 

Anti-stalk 
broadly 

neutralizing 
antibodies 

Jan 2014 

Universal influenza virus vaccines: 
need for clinical trials 

Palese & Krammer 

Supported by UO1 AI070469, HHSN2662000700010C, 
U19AI089987, U54 AI057158-04, and U19-AI057266 with 
American Recovery and Reinvestment Act Supplement 
Funding Grants U19 AI057266-06S2, 
HHSN266200700006C, and HHSN272200800003C  
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Computationally Optimized HA 
Universal Influenza-Vaccine Approach 

prime 

COBRA- 
Computationally 

Optimized Broadly 
Cross-Reactive 

Antigen 

Broadly 
neutralizing 
antibodies 

A Computationally Optimized 
Hemagglutinin Virus-Like Particle 
Vaccine Elicits Broadly Reactive 
Antibodies that Protect Nonhuman 
Primates from H5N1 Infection  

Giles et al.  

May2012 

Supported by U01AI077771 

http://jid.oxfordjournals.org/content/current


NIAID Funds Research to Optimize 
Adjuvants for Influenza Vaccines  

• CD40 ligand 
• Toll-like Receptor  agonists 
• Alum 
• AS03 
• MF59 
• Anthrax protein 
• laser vaccine adjuvant (LVA) 

 
 
 Novel Adjuvant induces Heterosubtypic Immunity 

rHA vaccine Homosubtypic Immunity 

rHA vaccine + 
adjuvant 

Heterosubtypic Immunity 

Protective vaccine for H5N1 Flu using H5 protein and a novel TLR4 agonist 
CLEGG, CHRISTOPHER (R44AI081383)  



Game Changing Vaccines Require 
Advances in Many Research Fronts 

• Headless HA–stabilized 
conserved HA stem 

• M2e 
• NA 
• Consensus HA 

 

• CD40 ligand 
• TLR agonists 
• Alum 
• AS03 
• MF59 
• Anthrax protein 
• laser vaccine adjuvant 

(LVA) 
 
 
 

• Better prediction of 
influenza antigenic 
evolution 

• Enhance influenza virus 
growth in eggs and cells 

• Novel vaccine potency 
assays 

• Assay for vaccine 
correlates of protection 
& safety 



Vaccine Testing Services  
• Animal Model Efficacy  
• Assay Development  
• Non-Clinical Immunogenicity and Efficacy Studies  
• Clinical and Non-Clinical Sample Testing  
• Safety and Toxicity Testing  

 

NIAID Influenza Vaccines Resources - 
Preclinical Development Services 

   
Vaccine Manufacturing Services  

• Feasibility, Gap Analysis, Product Development Plan  
• Process Development  
• Product Release Assay Development  
• Pilot and cGMP Manufacture  
• Audits , Regulatory Activities and Documentation 

http://www.google.com/imgres?imgurl=http://www.molesremoval.org/imgs/lab_mouse.gif&imgrefurl=http://www.molesremoval.org/members/44_proven_methods_to_get_rid_of_skin_moles.htm&usg=__2HsEde1FJCkA0f7YdKeXWoqDgY4=&h=274&w=250&sz=28&hl=en&start=25&zoom=1&um=1&itbs=1&tbnid=RfwWJ-iGennAJM:&tbnh=113&tbnw=103&prev=/images?q=mouse+lab&start=20&um=1&hl=en&sa=N&ndsp=20&tbs=isch:1&ei=_q1QTcOOFsb2gAfkoK2PCA


 NIAID/DMID Clinical Services 

 
 

 

• Vaccine and Treatment 
Evaluations Units 
(VTEUs) 
 

• Respiratory Pathogens 
Research Centers 
(RPRC) 
 

• Investigator initiated 
clinical trials 
 

 



 

• Support the development of vaccines with 
increased breadth and duration of protection 
against both seasonal and pandemic strains in 
stepwise manner towards universal influenza 
vaccines goal 
 

• Fund basic, translational, and clinical research 
supporting the licensure of universal influenza 
vaccines 
 

• Work to overcome challenges to universal 
influenza vaccine development 

• Gaps in understanding of protection 
• Need for novel assays and models 
• Costly risk of clinical trials 

 
 

 
 

NIAID/DMID Perspective on  
Universal Influenza Vaccines 



NIAID/DMID Influenza Contacts 

Linda Lambert Branch Chief, Respiratory Diseases  
David Spiro Section Chief, Viral Respiratory Diseases 
Rachelle Salomon  Vaccine Research & Development 
Sonnie Kim Clinical Trials 
Amy Krafft  Therapeutics & Diagnostics 
Teresa Hauguel Basic Biology 
Erik Stemmy Surveillance & Transmission 
Diane Post  Centers Excellence for Influenza Research & 
 Surveillance (CEIRS) 
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