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Safety and Activity of 
Multi-antigen vaccines 

• Cancer vaccine formulations may contain multiple 
tumor‐associated antigens in order to generate 
multiple tumor‐specific immunologic responses and 
potentially hinder potential tumor escape 
mechanisms. 

• In general, each component of a multi‐antigen 
vaccine may not need to be individually evaluated 
for safety and activity, this will be considered on a 
case‐by‐case basis.

FDA 2011



Presence of the target antigen in 
normal tissues

• Since potential vaccine-related toxicities may be 
related to the presence of:

- Target antigen in normal tissues, or 
- Unrelated protein in normal tissues that may contain a 

peptide sequence similar to a peptide in the vaccine, 
the presence of target antigen in normal human 
tissues should be determined. 

• For peptide vaccines, sequence homology searches 
should be conducted to assist in prediction of 
potential vaccine-related toxicities. 

FDA 2011



Why do preclinical models?

• Are their data to suggest that preclinical 
models have potential to inform about 
possible toxicity?



Why do preclinical models?

• Are the data to suggest that preclinical 
models have potential to inform about 
possible toxicity?

Cancer Vaccines:

Similar to human data (Khleif and colleagues), 
cancer vaccines (preclinical) have provided little 
evidence of toxicity (with exception of vitiligo).

















Adoptive immunotherapy with high 
avidtity/affinity TCR/CARs may have 
significant therapeutic efficacy.

But they may also have 
substantial toxicity



Cancer Vaccines

• Historically ‐ lack of efficacy of cancer 
vaccines against established tumors.

• Limited toxicity (vitiligo).
• No therapeutic activity. 



Cancer Vaccines / Combination 
Immunotherapy

• Therapeutically effective.. 

• But will they now also generate toxicity?





CEA‐Tg mice

• These mice contain the human CEA transgene 
under the control of the endogenous human CEA 
promoter

• Express CEA in normal gastrointestinal tissue and 
in fetal tissue in a manner similar to that 
expressed in humans .

• mice are tolerant to CEA by their inability to 
mount either CEA‐specific T‐cell responses or 
CEA‐specific antibody responses after multiple 
vaccinations with CEA protein in adjuvant
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Cancer Vaccines / Combination 
Immunotherapy

• New class of vaccines ‐ Autophagosomes / DRibbles
‐ Contain SLiPs and DRiPs
‐ DAMPS, HSP, multiple TLR agonists

• Therapeutic?
• Toxicity? 



Two Protein Degradation Pathways



DRiPS and SLiPS Rapidly Degraded by Proteosome 
and Bound by MHC Class I

MHC Class I

Li, Y., et al., Autophagy 5:4, 576‐577 2009



Proteosome Blockade shunts DRiPS and SLiPS to 
Autophagy Pathway

Use as a Vaccine



Whole tumor cell vaccines fail to protect against 
independently‐derived syngeneic sarcomas

Whole Cell Vaccine

Twitty C., et al., Clin Can Res., 17:6467, 2011 



Autophagosomes from one unique sarcoma
can prime an immune responses against other independently‐

derived syngeneic sarcomas

Whole Cell Vaccine Autophagosome Vaccine

Twitty C., et al., Clin Can Res., 17:6467, 2011 





13 day therapeutic intranodal DRibble vaccine 



Therapeutic immunity in three allogeneic tumor models 
using DRibbles but not whole cell vaccines
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DRibble vaccine provides therapeutic efficacy 
without autoimmunity

• Summary of 51 therapy and 16 protection experiments: 
– 226 mice were long‐term survivors 
– DRibble vaccine from one of 11 different tumors
– 176 received an intranodal DRibble vaccine
– 56 received DRibbles pulsed onto DC (protection experiments).

• Sarcomas (n=4), mammary cancer (n=4), melanoma (n=1), 
renal (n=1) or prostate cancer (n=1). 

• We have observed therapeutic or protective effects with 
each vaccine, but have not observed clinical signs of 
toxicity



Cancer Vaccines / Combination 
Immunotherapy

• Can have therapeutic efficacy 
without toxicity.

• Mechanism(s)?? – Important
• Preclinical models will play key 

role in evaluating toxicity of new 
combinations.



• Human NSCLC cell lines (cGMP)
‐ adenocarcinoma
‐ mixed histology (Squamous/adeno)

• Eight NCI prioritized cancer antigens

• Agonists for TLR 2, 3, 4, 7 and 9

• Reproducibility across 6 lots (Gene/Protein)

• Stability out 23 months

NSCLC Autophagosome Cancer Vaccine



Clinical Trial:

Phase II Trial of Cyclophosphamide with Allogeneic 
Non‐small Cell Lung Cancer (NSCLC) Dribble Vaccine 
alone or with Granulocyte‐Macrophage Colony‐
Stimulating Factor or Imiquimod for Adjuvant 
Treatment of Definitively‐Treated Stage IIIA or IIIB 
NSCLC 
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Wu H, Adkins K. Mamm Genome. 2012 Aug;23(7-8):467-77

Cynomolgus macaques are a standard species 
used preclinically for evaluating efficacy and 
toxicity of therapeutic drug candidates and 
vaccines. However, findings from preclinical 
studies conducted in cynomolgus macaques are 
often highly variable, which may in part be 
attributed to genetic diversity. 

Why not use NHP for evaluating 
vaccine toxicity?



Wu H, Adkins K. Mamm Genome. 2012 Aug;23(7-8):467-77

• Genetic polymorphisms were identified in 49 genes of the immune
system using DNA isolated from 40 cynomolgus macaques. 

• 20 originated from a breeding center in China and 20 were of 
Mauritian origin. 

• A total of 580 polymorphisms were identified, including 561 SNPs, 9 
deletions, and 10 insertions 

• Genes of the immune system in cynomolgus macaques are highly 
polymorphic. 

Why not use NHP for evaluating 
vaccine toxicity?


