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Immunotherapy:  Overcoming 

Immune Escape



Targeted therapy + Immunotherapy

• Targeted agents can block oncogenic events in 
cancer cells without impacting lymphocyte 
function

• Inducing apoptosis may increase sensitivity to 
recognition and attack by CTLs

• Pathway modulation may activate CTL

• Combine
– Targeted therapy-high response/short duration

– Immunotherapy low response but durable

– Achieve high rate of durable responses



Sechler et al.

Summary of Targeted agents and their 

Function



Epigenetic Therapy and 

Immunotherapy

• Demethylating agents and HDAC inhibitors

– Pro-apoptotic

• More sensitive to cytotoxic immune effector cells

– Increase MHC expression

• And other molecules involved in ag presentation and 

processing

– Improve expression of tumor antigens

– Improve expression of ligands for NK activating 

receptors



Guo et al.



MAPK inhibitors 

(BRAF inhibitors – vemurafenib, dabrafenib)



BRAF Inhibitor Vemurafenib Improves the Antitumor Activity 

of Adoptive Cell Immunotherapy – Kuya et al









PI3K/AKT/mTOR inhibitors

• mTOR inhibitors generate long-lived memory 

CD8+ T cells

• Loss of PTEN in glioblastoma multiforme is 

associated with increased PD-L1 and immune 

evasion via activation of PI3K.  

– Reversed by PI3K inhibitors

• mTOR inhibitors improve DC function



Parsa et al.



C-Kit Inhibitors

• Activates favorable cross-talk between DC and 

NK cells

• Imatinib antitumor response is lost with CD8+ 

T cell depletion and enhanced by CTLA-4 

blockade

• Dasatinib (TKI) therapy strongly potentiated 

by immune stimulation with agonist anti-

OX40 antibody therapy



Balachandran et al





“Our findings reinforce the need for carefully conducted trials of new combination

Therapies, even when both agents have regulatory approval and have distinct

Mechanisms of action.”

Ribas et al.



Radiation

• Tumor irradiation exposes the complex antigenic 
tumor environment by generating new peptides and 
increasing the pool of intracellular peptides for cross-
presentation.

• Radiation augments MHC-I expression.

• Radiation recruits hematopoietic and DCs into tumor

• Radiation causes HMGB-1 release, promoting 
activation and maturation of APCs

• Irradiated tumors upregulate death receptors (e.g., 
FAS), promoting the cytotoxic effect of T cells at the 
tumor site





Zeng et al.



Mice Treated with RT+anti-PD-1 antibody show increased 

cytotoxic T cells and decreased regulatory T cells



Ongoing Trials Studying Combination RT and 

Immunotherapy



Immunotherapy in Surgical Settings: The Principle

Remove Gross Residual Tumor 
Removal of 

micro-metastases

ImmunotherapySurgery

Shrinking Tumor

Chemotherapy



αDC1 “Vaccines”: High-IL-12-producing Mature DCs 
Induced by Mediators of  Anti-Viral Immunity

Mailliard, Kalinski et al. Canc. Res. 2004, 64: 5934
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• DC-produced IL-12 needed for induction of tumor-specific CTLs (Mailliard, Canc. Res 2004; 

Butterfield,  J. Immunother. 2008; Watchmaker, JI 2010; DeBenedette J. Immunother. 2011)

• DC-produced IL-12 needed for activation of NK cells (Gustafsson K., Canc. R es.2008)

• DC-produced IL-12 needed for Th1 cell induction (Kalinski P., JI 1997, Wesa A. J.It 2007)

• DC-produced IL-12 predicts prolonged TTP in cancer patients (Okada H., JCO 2011)



Pilot

• 38 year old female

• PMH: UC (HNPCC)

• FH: Strong FH of colon cancer

• 2004:

– Diagnosed with colon cancer

– TAC + Ileorectal anastamosis + Right oophorectomy

– Adjuvant chemotherapy



2005
CRS + HIPEC

2006
CRS + HIPEC

2007
CRS only



Pilot

• Enrolled in αDC1 vaccine trial (UPCI Protocol # 05-063) 

– Cycle 1 (4/2/2008) - αDC1 vaccine (1.1x106 cells)

– Cycle 2 (5/1/2008) - αDC1 vaccine (2x106 cells)

– Cycle 3 (5/27/2008) - αDC1 vaccine (1.8x106 cells)

• Follow-up CT scans negative between 9/2008 and 
10/2013

GI SPORE submission date May 21, 2013



UPCI 12-110 (Bartlett): Combination Immunotherapy of 
Advanced Peritoneal Cancer (Colon, Appendix, Meso)

wk 0 week 3    week 5/6        weeks 8-20* week 21/22** week 26/26**

Vx        CKM   

Treatment

Study cohort αDC1 vaccine (i.n) Tumor Conditioning (systemic)

Treatment cohort 6x 106 per course

(Fridays before CKM)
IFNα +Ampligen +Celecoxib

(Mon-Fri after Vx).

Endpoints: TTP,  6M PFS, OS, blood immunomonitoring

Vx        CKM   Vx        CKM   Vx

Historical Control

CRS+ 

HIPEC
Adjuvant

ChemoTx

*   shorter if clinically indicated

**  resumed sooner if indicated (2 weeks after chemo)

(-) (-)



Surgical Stress and Immunosuppression

• Surgery leads to overproduction of immune 

suppressive cytokines, chemokines, and COX 2 

activation

• These negatively impact tumor growth

• Using immune adjuvants combined with 

surgery may improve results



Role of Tumor Environment: Intra-Tumoral CXCL10 & CCL5 

Levels Correlate with CTL Infiltration in Metastatic CRC 
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1P01 CA132714 (Kalinski-Bartlett-Okada): Directing Tumor-specific T Cells to Tumors

Muthuswamy , Bartlett, Zeh, 

Zureikat, Kalinski et al. 2012; 

Canc.Res.  272:3735 



Combination of IFNα, Poly-I:C &COX2 Blockade Induces CTL-
attracting CCL5&CXCL10, Blocks Treg-attracting CCL22
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Reproducibility of the Combinatorial Modulation of 
the Teff- & Treg-attracting CKs in Tumor Tissues
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UPCI 10-131 (Zureikat): Neoadjuvant Immunotherapy of 
Resectable Recurrent CRC (IND 112532; accruing)

wk 0 week 3      week 5   week 6

Rx

End neo-adjuvant --conditioning  - Rx follow up

Chemo (FFX/FFR) regimen

Treatment Groups

Study cohort αDC1 vaccine Pharmacologic intervention

Group A none None (standard care only)

Group B none Ampligen+IFNα+ Celecoxib

Endpoints: TIL density in resected tumors, time to recurrence



Conclusions

• Targeted systemic therapy, radiation and 

surgery can function in concert with 

immunotherapy to enhance anti-tumor effect 

without increased toxicity

• A multimodal approach to therapy will be 

most effective


