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Surgeons and Immunotherapy 

Dr. William Bradley Coley Signor Zola

Hall SS. A Commotion in the Blood (Book). 1977 “Laudable Pus”
Morano WF et al. Cancer Gene Therapy, 2016

Infectious Pathogens = Coley’s Toxins 
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Milestones in Cancer Immunotherapy 

Lloyd J. Old Alan N. Houghton

Hall SS. A Commotion in the Blood. 1977 “Laudable Pus”
Morano WF et al. Cancer Gene Therapy, 2016

IP Immunotherapy Targeting TAAs



Advancing Innovative Therapies for Cancers That Invade the Peritoneum and the Pleura 5

Breaking Immune Tolerance 

Albino AP and Houghton AN. Cancer Surveys 1985

Patient  V. F. – Memorial Hospital 1972
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Strategies Targeting Tumor-Associated Antigens 

Recognition of ‘Altered Self’ 

Bowne WB, Srinivasan R, Wolchok JD et al,.  J Exp Med 1999
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Tumor Immunity & Autoimmunity 

Effector Cells and Mechanisms 

Bowne WB, Srinivasan R, Wolchok JD et al,.  J Exp Med 1999
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Depigmentation / Vitiligo

Depletion Tumor Rejection Studies
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Intraperitoneal Immunotherapy 

Thadi A, Morano WF, Katz SC et al.,  Vaccines 2018; 6 (3): 54

Adoptive Cell Therapy 

IP Immunotherapy Targeting TAAs
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• Better therapeutic index with regional delivery

• HIPEC results

• Peritoneal leukocytes contain active immune cells

• 45% macrophages (CD68+)

• 45% T cells (CD3+)

• >70% of T cells are memory/effector subsets

• Sparing of mesothelial cells when targeting epithelial antigens

Rationale for IP immunotherapy

Strohlein M, Heiss M  J Surg Onc. 2009

Kubicka U et al. Scand J Immunol. 1996

IP Immunotherapy Targeting TAAs
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Vaccine studies for peritoneal malignancies

A. Thadi, M. Khalili Vaccines 2018

IP Immunotherapy Targeting TAAs
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• 258 patients randomized to paracentesis with or without catumaxomab

• 50% ovarian and 50% non-ovarian

• Improves paracentesis-free time (46 v 11 days, P<0.0001)

• Fewer ascites-related symptoms

• Improved OS in gastric cancer patients

• 71 v 44 days (p=0.03)

Catumaxomab phase 2/3 data

Heiss M et al.  Int J Can. 2010

IP Immunotherapy Targeting TAAs
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PARACENTESIS-FREE SURVIVAL

P<0.0001

OS – ENTIRE GROUP

P=0.08
OS – GASTRIC CANCER

P=0.03

Catumaxomab phase 2/3 data

Heiss M et al.  Int J Can. 2010

IP Immunotherapy Targeting TAAs
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2019 Appendix Cancer / PMP Symposium 

Surgical Perspective 

- Paul H. Sugarbaker

IP Immunotherapy Targeting TAAs

PH Sugarbaker. Annals of Surgery (1995) 1, 29-42
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CAR-T Immunotherapy

2019 Appendix Cancer / PMP Symposium 

CD3

Caspase-3

DAPI

CAR-T

CANCER

Steven C. Katz

IP Immunotherapy Targeting TAAs
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BL Post-Infusion 

® 

Intrahepatic CAR-T infusions

• Phase I trial: CAR-T HAI, CEA+ liver metastases

• 8 patients anti-CEA CAR-T regional infusion

• Outpatient IR procedure

• No life-threatening events or death due to treatment

• Encouraging response data to support phase 2

IP Immunotherapy Targeting TAAs



Advancing Innovative Therapies for Cancers That Invade the Peritoneum and the Pleura 16

Intrahepatic CAR-T Delivery & Clinical Activity

Base	Line	Tumor Post	Tumor

Staining	Panel:	
DAPI
CD3
CEA-fc	(CAR)

P1	BL	Normal

P1	BL	Tumor

P1	Post	Normal

40x

P1	Post	Tumor

A B

C
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IP Immunotherapy Targeting TAAs

Surrogates for CAR-T activity in liver tumors

A B
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Safety Profile of CAR-T HAI
IP Immunotherapy Targeting TAAs
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IP Immunotherapy Targeting TAAs

TUMOR CELL KILLING
AND FIBROSIS

CAR-T IN TUMOR AND 
CEA+ CELL DEATH

PET CR
CEA
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Immunotherapy for Peritoneal Carcinomatosis

IP Immunotherapy Targeting TAAs

Translational / Proof of Concept Studies 

Optimizing Regional 

Delivery

Therapeutic Index Clinical Application
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Intraperitoneal delivery of CAR-T 

SC Katz et al. Cancer Gene Therapy (2016) 23, 142–148

IP Immunotherapy Targeting TAAs
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SC Katz et al. Cancer Gene Therapy (2016) 23, 142–148

Durable response from IP CAR-T

IP Immunotherapy Targeting TAAs



Advancing Innovative Therapies for Cancers That Invade the Peritoneum and the Pleura 23

IPC Phase I Study 

IP Immunotherapy Targeting TAAs

PI - Steven C. Katz (2020)
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A. B.

C.

TIL counts/10 high power fields

Pre Post

CD3+ 12 36

CD4+ 7 23

CD8+ 5 13

IPC Study – Delivery & Response 

IP Immunotherapy Targeting TAAs

PI - Steven C. Katz (2020)
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IPC Study 

Tissue qPCR Blood qPCR Blood FC

Accumulation of CAR-T in peritoneal tumor and ascites.

Low systemic exposure. 

IP Immunotherapy Targeting TAAs

PI - Steven C. Katz (2020)
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CAR-T studies for peritoneal malignancies

Thadi, Khalili, Morano…Bowne. Vaccines. 2018

IP Immunotherapy Targeting TAAs
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Compartmentalized Antigens

Cancer Mucosa Antigens  

• Intestinal tumor-associated antigens

• Expression restricted to normal intestinal mucosa and derivative tumors

• Immune independence from systemic surveillance

Guanylyl Cyclase C (GCC)

Adam E. Snook

Scott A. Waldman

MS Magee et al. Cancer Immunol Res. (2018) 6, 509-516

AN Lisby et al. Expert Rev Precis Med Drug Dev. (2021) 6, 117-129

Scott A. Waldman

IP Immunotherapy Targeting TAAs
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GCC Compartmentalization

Tight Junctions

IP Immunotherapy Targeting TAAs

MS Magee et al. Cancer Immunol Res. (2018) 6, 509-516

AN Lisby et al. Expert Rev Precis Med Drug Dev. (2021) 6, 117-129
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MS Magee et al. OncoImmunology (2016) 5, e1227897

IP Immunotherapy Targeting TAAs

Syngeneic Model
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Small Intestine Colon

Control

MS24

MS Magee et al. OncoImmunology (2016) 5, e1227897

IP Immunotherapy Targeting TAAs

Syngeneic Model

Low systemic toxicity

Absence of on-target / off- tumor autoimmunity
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IP Immunotherapy Targeting TAAs

Human Model (T84 / T84-Luc)

MS Magee et al. Cancer Immunol Res. (2018) 6, 509-516

(m28BBZ)

(5F9.28BBZ)

* Intraperitoneal (IP) regional delivery
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IP Immunotherapy Targeting TAAs

GCC CART-Cell Sensitivity

Mathur D, et al. Clin Cancer Res. 2020;26(9):2188–2202.

MS Magee et al. Cancer Immunol Res. (2018) 6, 509-516
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IP Immunotherapy Targeting TAAs

Translation

GMP Lentivirus

GMP CAR-T Production Patients
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IP Immunotherapy Targeting TAAs

2019 Appendix Cancer / PMP Symposium 

“CRS and HIPEC are a solution looking for a problem….”
- Jesus Esquivel

Future Directions
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IP Immunotherapy Targeting TAAs

Conclusions

• Intraperitoneal immunotherapy exploiting tumor-associated antigens offers a potential 

treatment strategy for peritoneal surface malignancies.

• Regional delivery of tri-functional antibodies and genetically modified T cells are promising 

forms of immunotherapy for metastases.

• Exploiting immune compartmentalization of intestinal tumor associated antigens mediates 

tumor immunity, obviating off-target autoimmunity.
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