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• Background on colorectal cancer.

• Conventional immunotherapy in colorectal 

cancer.

• Limitations of CAR-T cell therapy solid tumors.

• GCC19CART/CARAPIA-1 phase I results.

Agenda
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Colorectal Cancer: The Scope of the Problem

https: //www.facs.org/-/media/f iles/quality-programs/cancer/ncdb/cancer-cases-reported-to-the-ncdb-by-tumor-type-and-ajcc-stage.ashx
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Colorectal Cancer is a Leading Cause of Cancer 
Mortality in Adults Under Age 50

Rahib L, et al. JAMA Network Open 2021; 4(4).
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• Pro-inflammatory drugs

• IL-2, interferon

• Non-targeted immunotherapy

• PD1/L1 inhibitors, CTLA4 inhibitors

• Targeted immunotherapy

• BiTEs, TILs, TCR-T cells, CAR-T cells

Immunotherapy Paradigms
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• Targets normal immune cell, so not specific to any particular 

cancer cell type.

• Requires a tumor or microenvironment that permits an effective 

immune response. 

• Checkpoint inhibitors are the main treatments here.
• Generally, moderately effective to ineffective

• May cause diseases of impaired tolerance, pan- “itis”

• Limited efficacy in “cold” tumors

Non-targeted Immunotherapy
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Checkpoint Inhibitors in Advanced MMRD Colorectal Cancer

Andre T. N Engl J Med 2024;391:2014-2026

Only 3-5% of advanced 

colorectal cancer patients 

have MMRD cancers
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Checkpoint Inhibitors in Advanced MSS Colorectal Cancer
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Next Generation Checkpoint Inhibitors in Colorectal Cancer

• Botensilimab is a potent CTLA4 mAb. 

• CTLA4 is present on Tregs and MDSCs in the tumor microenvironment.

• The modified Fc portion may improve engagement of APCs.

• Importantly, the modified Fc receptor on botensilimab recruits NK cells.

• These modifications may result in clearance of Tregs and MDSCs with recruitment of NK cells to the tumor microenvironment. 
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Best overall response without active 

liver metastases 
Response over time in patients without 

active liver metastases

Efficacy of Botensilimab with Balstilimab

• This is a heavily treated patient population with exposure to prior 5-FU, oxaliplatin, irinotecan, 

bevacizumab, and guidelines-based monoclonal antibody therapy (EGFR, HER2, BRAF).

• 37 of 123 patients were also previously treated with the refractory regimens trifluridine/tipirical, 

reforafenib, and/or fruquintinib.
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Randomized Phase 2 Trial of Botensilimab plus Balstilimab in 
Refractory CRC without Active Liver Metastases

Fakih, ASCO GI 2025

Across investigational arms, 14/20 (70%) of responses are ongoing

No objective responses in the chemotherapy arm 

BOT 75 / BAL 

19% ORR 55% DCR 
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Checkpoint Immunotherapy in MSS Colorectal Cancer

• Approved checkpoint inhibitors are largely ineffective in MSS CRC, the most 

common type of CRC. 

• Next generation CTLA4 antibodies such as botensilimab appear to be active in 

patients without active liver metastases.

• In refractory colorectal cancer, responses to chemotherapy are poor.

• Objective response rates are below 10%

• Progression free survival is generally less than 2 months

• Alternative approaches are needed to bring effective immunotherapy to patients with 

colorectal cancer, in particular those with active liver metastases (~80% of patients).
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• Pro-inflammatory drugs

• IL-2, interferon

• Non-targeted immunotherapy

• PD1/L1 inhibitors, CTLA4 inhibitors

• Targeted immunotherapy

• BiTEs, TILs, TCR-T cells, CAR-T cells

Immunotherapy Paradigms
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Limitations of CAR-T Cell Therapies in Solid Tumors

• Targeting.
• Requires a cancer specific target or a target that is sequestered from T cells

• Expansion.
• For CD19 CAR-T cell therapies, circulating CAR-T cells rapidly expand due to 

target engagement

• For desmoplastic and hypovascular tumors, CAR-T cell expansion may be limited

• Persistence.
• Even when CAR-T cells expand, they may exhaust or simply die off due to lack of 

tonic signaling from on-target effect

• Coupled CAR-T cell therapy.
• A second target that is highly expressed outside of the tumor may overcome these 

limitations in expansion and persistence of CAR-T cells in solid cancers
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Target Selection in CAR Therapy
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• HER2 expression on normal 

tissue is accessible to T-cells, 

which confers a greater risk of 

on-target off-tumor toxicity. 

• Claudin18.2 is sequestered in 

the intracellular tight junction, so 

may be a safer target. 

Targeting, Expansion, and Persistence
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Targeting, Expansion, and Persistence

Concerns about toxicity, cell 

amplification, and duration of response.

However, this is a promising approach 

with a well validated target.
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Targeting, Expansion, and Persistence

Concerns about toxicity, cell 

amplification, and duration of response.

However, this is a promising approach 

with a well validated target.

This response rate was 

achieved with up to 3 

sequential doses of CAR 

therapy
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Targeting: Guanylate Cyclase C (GCC) in Colorectal Cancer

• GCC is a common marker of normal 
colon and colon cancer.

• Because GCC is a luminal marker, it’s 

expression may be sequestered from 
the immune system. 

• Aberrant expression is common on 
colorectal cancer.

• Biomarker is not yet validated.

• Over 95% of cancers were positive in 
this trial.

Clin Cancer Res. 2020 May 1;26(9):2188-2202
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GCC19CAR-T cell design and function 

Schlechter BL, ESMO GI 2025

Bell M, Front. Immunol., 03 June 2021

• Preclinical models show that IFN, IL-6, and IL-12 

are critical to CAR-T cell function in desmoplastic 

tumors. 

• CD19 is a well established CAR target and 

CD19+ve B cells regenerate in approximately 6 

months following CAR therapy. 

• CD19 can use used as “fuel” for CAR expansion 

and cytokine generation. 

• Cytokine armoring may promote both local CAR-T cell 

activity as well as systemic expansion and activation. 

• Importantly, recruitment of macrophages and APCs 

may generate a more pleomorphic immune response. 
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GCC19CAR-T cell design and function 
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• Each collection is transfected with 4 separate vectors.

• The vast majority of the CAR-T cells are GCC CAR-T.

• A minority are CD19 CAR-T.

• A very small number are dual GCC+CD19 CAR-T cells.

• These dual targeting CAR-T cells may support efficacy. 
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GCC19CAR-T Patient Characteristics

Characteristics
Dose level 1 Dose level 2 Overall

N=5 N=5 N=10

Age (range)

Median 43 (39-48) 53 (46-57) 48 (39-57)

Sex, n (%)

 Male 3 (60%) 3(60%) 6(60%)

 Female 2 (40%) 2(40%) 4(40%)

Prior lines of therapy, n (range)

Median 3 (2-6) 2 (2-5) 3 (2-6)

Origin of Disease, n (%)

 Left Colon 2 (40%) 2 (40%) 4 (40%)

 Right Colon 0 0 0

Rectosigmoid 1 (20%) 1 (20%) 2 (20%)

 Rectum 2 (40%) 2 (40%) 4 (40%)

Disease Sites, n (range)

Median 2 (1-4) 3 (1-4) 2 (1-4)

Mutations, n  (%)

RAS mutated 4 (80%) 3 (60%) 7 (70%) 
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GCC19CAR-T Events and Outcomes

Characteristics
Dose level 1 Dose level 2 Overall

N=5 N=5 N=10

Related Adverse Events, n (grades)

CRS 5 (1-2) 5 (1-2) 10 (1-2)

ICANS 0 2 (1,3) 2 (1,3)

Diarrhea 4 (1-3) 5 (1-3) 9 (1-3)

Sepsis - related to on target colitis, immune 

suppression  

0 1 (5) 1 (5)

Outcomes

Median Follow-up, months 13.1 11.8 12.5

Median Progression Free Survival, months 3.8 7.8 3.8

Best Response, n (%)

 CR 0 1(20%) 1(10%)

 PR 1 (20%) 3 (60%) 4( 40%)

 SD 2 (40%) 0 2 (20%)

 PD 2 (40%) 1 (20%) 3 (30%)

 ORR (CR + PR)1 1 (20%) 4 (80%) 5 (50%)

 DCR (CR+PR+SD) 3 (60%) 4 (80%) 7 (70%)



27

GCC19CAR-T Responses, 1 x 106 cells/kg

Schlechter BL, ESMO GI 2025 

mPFS = 3.8 months

Median follow-up = 13.1 months

Response over time by RECIST1.1 Best response by RECIST1.1
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GCC19CAR-T Cell Patient with PR, 101-1114

• 54F with metastatic colorectal cancer, MSS and KRAS G12D.

• Received FOLFOXIRI with bevacizumab followed by 

hepatectomy.

• Developed recurrent liver and lung metastases in less than six 

months from resection. 

• Received subsequent FOLFIRI with bevacizumab, FOLFOX with 

bevacizumab, and Lonsurf with bevacizumab.

• Underwent GCC19CAR-T cell infusion of 2x106 cell/kg with 

course complicated by persistent G1 CRS and G1 colitis.

• Discharged home on D+15.

• Partial response by RECIST1.1 at D+29.
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GCC19CAR-T Cell Patient with PR, 101-1114

Response over time by RECIST1.1
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GCC19CAR-T Cell Patient with PR, 101-1114

0 3 6 9 12 15 18 21 24 27 30

0

20

40

60

80

100

101-1114

Days post infusion

⁺
C

A
R

 C
e
ll

 /
 T

o
ta

l 
C

A
R

T
 C

e
ll

s
 (

%
)

CD19
+
GCC

+
/CD3

+

CD19
-
GCC

+
/CD3

+

CD19
+
GCC

-
/CD3

+



32

• Solid tumors are deeply similar to normal tissue. 

• Ultimately, on-target toxicity is the main driver of 

risk in solid tumor CAR therapy (CARvHD). 

• Toxicity management strategies are key.

• Logic gating may be useful. 

On-Target Toxicity
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• 101-1110 died of sepsis due to on-target colitis, CARvHD. 

• Since that G5 SAE, patients received prophylactic 

vedolizumab starting D+3 followed by infliximab on D+5 with 

PO/PR budesonide. 

• Grading of “diarrhea” may underestimate colitis –especially 

in colorectal cancer patients. Quantifying and qualifying stool 

appears to provider a better assessment of CARvHD.

GCC19CAR-T Toxicity Management
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• GCC is a promising target for CAR-T cell therapy in refractory colorectal cancer 

with moderate volume disease.

• Dual targeting with CD19 may overcome known limitations of CAR-T cell therapy 

in solid tumors by promoting expansion and persistence.

• Co-stimulatory cytokines may support expansion and efficacy. 

• CRS and ICANs can be well managed with standard treatments.

• Enterocolitis management requires ongoing investigation to prevent mucosal 

injury and secondary infections.

• Efficacy is promising in a heavily pretreated patient population with moderate 

volume refractory colorectal cancer.

GCC19CAR-T Cell Therapy Conclusions
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• Dr. Kimmie Ng

• Dr. Rishi Surana 

• Dr. Sarah Nikiforrow
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• Gastrointestinal Cancer Center

• Immune Effector Cell Program
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Thank you!
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