
AACR Special Conference: Pancreatic Cancer

Poster # C005

METHODS

The study is sponsored by Purple Biotech Ltd as part of a clinical collaboration with Bristol Myers Squibb;  no conflicts of interest to declare

RESULTS 

BACKGROUND

• CM24 (mAb) blocks CEACAM1 interactions, which have key roles in cancer progression, immune escape 
and metastasis. The homophilic interaction of CEACAM1 on tumor cells and tumor infiltrating 
lymphocytes (TILs) silences the anti-tumor immunity (Fig. 1A). 

• Although expressed on activated T cells, the most prominent expression of CEACAM1 among immune 
cells both at the circulation and at the PDAC tumor microenvironment is on the myeloid subsets. 
Accordingly, CEACAM1 is part of the neutrophil extracellular trap (NET) complex, involved in tumor 
immune evasion, metastasis and cancer-associated thrombosis, affecting patient survival (Fig. 1B). 

• CM24 binds to NET (Fig. 2A), suppresses NET-induced migration of cancer cells (Fig. 2B) and inhibits NET-
Induced platelet aggregation (Fig. 2C). CM24+nivolumab treatment of pancreatic ductal adenocarcinoma 
(PDAC) patients markedly reduced serum levels of the NET marker, Myeloperoxidase (MPO) (Fig. 2D). 

• In a Phase 2 study (NCT04731467) 31 patients with advanced/metastatic PDAC progressed after 1st line 
therapy, were randomized for CM24 (20mg/kg q2wk), nivolumab (240mg/kg q2wk) and liposomal 
irinotecan, 5 fluorouracil and leucovorin (Nal-IRI/5FU/LV, q2wk) treatment vs Nal-IRI/5FU/LV only. 

• Here we present an analysis evaluating serum NET marker Myeloperoxidase (MPO), CEACAM1+ tumor 
cells and PDL1 CPS, the targets of CM24 and nivolumab, respectively, as potential patient selection 
biomarkers for CM24-based therapy.

CONCLUSIONS

Biomarker results of the randomized Phase 2 of CM24 in combination with nivolumab and chemotherapy 
in advanced/metastatic pancreatic cancer 
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Pre-dose biopsies and serum samples were collected from 26 and 30, respectively, out of 31 patients. Serum MPO levels 
were evaluated using ELISA (Cayman). NET-induced blood coagulation was tested in-vitro using platelet aggregation assay. 
IHC methods and continuous scoring were developed (Flagship) to quantify the levels of CEACAM1-positive tumor cells, 
immune cells and NETs in biopsies. DAKO-28.8 (PDL1) was adapted for pancreatic cancer to define CPS (Flagship). 

❖ Serum NET marker MPO is suggested as a potential predictive biomarker for better outcome 

from CM24/nivo based treatment of PDAC patients. Serum biomarker is an attractive tool for 

patient selection. The same trend was shown for patients with CEACAM1+NET tumors. 

❖ The results propose NETs as a new MoA and a potential biomarker for CM24-based therapy.

❖ High CEACAM1 and Low PDL1 expression in tumors, as well as their combination identified as 

potential biomarkers suggesting improved survival, and support the CM24/nivo combined 

treatment. This may open a new opportunity for patients who are not eligible for                      

anti-PD1 therapy in various indications. 

❖ A larger sample size is required to confirm the results and better define the cutoff values.

Figure 4: Kaplan-Meier curves of OS probability for CM24/Nivo+Nal-IRI/5FU/LV (Experimental) vs. Chemo Nal-IRI/5FU/LV (Control) including all patients (A), 
patients with pre-dose serum levels of NET marker MPO < 350 ng/mL (B), and patients whose pre-dose biopsies were positive for NETs or CEACAM1+NETs (C), 
and patients with serum MPO < 350 ng/mL and low CPS (D).

❖ High expression of CEACAM1 & Low CPS as potential patient selection 
biomarkers for CM24/nivolumab based therapy

Figure 5: CEACAM1 and PDL1 as Potential Biomarkers in Pre-dose Biopsies. Kaplan-Meier analysis for OS probability of CM24/Nivo+Nal-IRI/5FU/LV (Exp) vs. 
Chemo Nal-IRI/5FU/LV (Control) for patients with CEACAM1-positive tumor cell H score > 115 (A), patients with low PDL1 CPS ≤ 1 (B), and patients who meet 
both criteria (C).

➢  While the analysis of all patients suggested 25% reduction in risk of death (HR=0.75) (Fig. 4A), analysis of patients with High 

CCAM1+tumor cells (H-score>115) (Fig. 5A), or low CPS ≤ 1 (Fig. 5B) suggested potential reduction (45% and 65%) in risk of death 

(HR=0.55 and 0.35), respectively. 

➢ Combining these 2 potential biomarkers, suggests improved outcome for CM24/nivolumab therapy of 90% reduction in risk of death 

(HR=0.1) and prolongation of 4.1 months in median OS, p value 0.013 (Fig. 5C)

A

Figure 2: CM24 binds to CEACAM1 (red) on NETs marked by MPO (green) and DAPI (blue) (A), Inhibits NET-Induced Migration of CEACAM1 expressing melanoma 
cells (70%), NSCLC and PDAC (data not shown) (B), and Inhibits NET-induced platelet aggregation, an in-vitro assay imitating the thrombosis process (C). 
CM24+nivolumab treatment significantly reduced serum NET marker MPO in PDAC patients immediately after treatment and sustained 2 weeks later (D). 

Figure 1. CM24 blocks CEACAM1 interactions on tumor cells and TILs, unleashes the immune cells against the tumor (A). Involvement of CEACAM1+ NETs in 
tumor immune evasion, metastasis and cancer-associated thrombosis, affecting patient survival  (adapted from ‘Chen, Q et al. Cancers 2021, 13, 2832’) (B). 
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❖ NET level as a potential patient selection biomarker for CM24/nivolumab 

based therapy

C

Figure 6: Reduction in serum NET marker MPO following treatment and survival benefit. Post-dose 
MPO level (calculated as the mean levels two weeks following 1st, 2nd and 3rd CM24/Nivo treatments) 
compared to pre-dose levels demonstrated for all patients (i) and for patients with pre-dose MPO < 
350 (ii) (A). Potential OS benefit to patients with low serum MPO < 180 ng/mL post treatment 
(calculated as described above) with CM24/Nivo (Exp) as compared to the control group (B).
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❖ Post-treatment reduction in serum MPO corresponds with OS  benefit for 
CM24/nivolumab based therapy

MPO (green) DAPI (blue), CM24 (red)

CM24 (red)

CM24 binds to CEACAM1 on NETs CM24 Inhibits NET-Induced 
migration of 

CEACAM1+cancer cells

CM24 Inhibits NET-Induced 
platelet aggregation

% Reduction in Serum MPO 

Tumor

CD8+T & NK Cells

CEACAM1 CEACAM1

CEACAM1 CEACAM5

Unmasking the tumor to immune attack

CM24

Anti tumor immune response activation 

A B C D

Figure 3: Enhanced mean pre-dose serum MPO levels were detected in PDAC pts of the Nal-IRI/5FU/LV groups (~350 ng/mL; n=30) as compared to healthy 
subjects (53 ng/mL; n=30), consisting > 6 fold higher and selected as an initial threshold for biomarker evaluation (A). ROC analysis of the experimental group 
dichotomized above and below the respective median OS (7.75 months), confirmed the selected threshold (B) for the analysis based on the interim clinical results 
(data cut off date - May 2024). 
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Statistical analysis as of May 2024 included ROC analysis to test the utility of each biomarker to predict the 
outcome of the treatment and to define a tentative threshold. OS hazard Ratio using Kaplan-Meier curves 
of the experimental group (Nal-IRI/5FU/LV+CM24+nivolumab) vs the control (Nal-IRI/5FU/LV) according to 
the selected threshold were used for each subgroup.

➢While the analysis of all patients suggested 25% reduction in 

risk of death (HR=0.75) and prolongation of 2.1 months in 

median OS (A), analysis of patients with serum MPO levels < 

350, suggested 62% reduction in risk of death (HR=0.38) and 

prolongation of 3.3 months in median OS.

➢ Similar trend was observed for patients positive to tumor 

NETs or CEACAM1+NETs 

➢ Combining two potential biomarkers for CM24/nivolumab 

therapy, such as serum NET marker MPO and low CPS, 

suggests an augmented enrichment with an outcome of 91% 

reduction in risk of death (HR=0.09) and Prolongation of 3.3 

months in median OS (p value 0.01) 
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