
INTRODUCTION
The Adenosine Axis in Cancer

•	 Standard chemotherapy regimens may contribute to immunosuppression by elevating intratumoral levels of adenosine 
triphosphate (ATP) in the tumor microenvironment (TME) where the enzymes CD39 and CD73 successively convert ATP to 
adenosine1,2 (Figure 1) 

•	 By binding adenosine receptors 2a and 2b (A2aR and A2bR) expressed on immune cells, adenosine promotes 
immunosuppression by inhibiting critical components of the antitumor immune response, ultimately enabling tumors to 
evade destruction2

•	 Additionally, A2aR signaling impairs the activation, proliferation, and cytotoxic activity of effector T cells3

•	 Initial research focused on A2aR as the most relevant adenosine receptor in cancer physiology; however, A2bR signaling 
through MAP kinase pathway activation mediates unique functions, such as cancer cell intrinsic survival and dendritic cell 
activation and function4

•	 Thus, adenosine pathway blockade may be necessary to overcome adenosine-dependent immunosuppression leading to 
enhanced therapeutic efficacy of some chemotherapeutic agents2

Figure 1. Critical Role of Adenosine Pathway in the Immunosuppressive TME

AMP, adenosine monophosphate; ATP, adenosine triphosphate; A2aR/A2bR, adenosine receptors 2a/2b; DC, dendritic cell; IL, interleukin; MDSC, myeloid-derived suppressor cell;  
NK, natural killer; PD-1, programmed cell death protein-1; TAM, tumor-associated macrophage; TME, tumor microenvironment; TNAP, tissue nonspecific alkaline phosphatase.

•	 AB680 is a potent, selective small-molecule inhibitor of soluble and membrane-bound CD73 developed with the aim of 
eliminating adenosine-mediated immunosuppression in the TME; it is the first clinical-stage small-molecule CD73 inhibitor

•	 Preliminary data indicated that systemic exposure (Cmax and AUC) of 25-75 mg AB680 administered intravenously (IV) once 
every 2 weeks (Q2W) increased in a dose-proportional manner; AB680 pharmacokinetics (PK) profiles were similar in healthy 
volunteers and patients with cancer5

•	 AB680 administration to healthy volunteers at doses as low as 16 mg results in ~100% inhibition of circulating soluble 
CD73 for an extended period of time (>7 days), thus, the starting AB680 dose level in ARC-8 (25 mg Q2W) is known to be 
pharmacologically active and to provide close to maximal inhibition of CD73 in circulation6

ARC-8 Study Rationale
•	 Standard treatment for metastatic pancreatic ductal adenocarcinoma (mPDAC) includes combination chemotherapy 

regimens such as nab-paclitaxel and gemcitabine (NP/Gem); however, the overall and complete response rates for patients 
with mPDAC are 23-29% and 1%, respectively, with a 9% 5-year survival rate7,8 

•	 Additionally, combinations of NP/Gem + programmed cell death protein-1 (PD-1) inhibitors have demonstrated an 18-27% 
overall response rate (ORR)9,10, further highlighting an urgent unmet need for new targeted treatment options 

•	 Human pancreatic tumors express high levels of CD73, which are associated with KRAS mutation5 (Figure 2) 

•	 Over 90% of invasive PDACs have mutated KRAS; compared with patients who have PDAC and wild-type KRAS, those with 
mutated KRAS have worse clinical outcomes6,11

•	 Higher CD73 expression is strongly associated with worse progression-free survival in patients with PDAC, regardless of 
KRAS status12

•	 In a murine B16F10 melanoma model, tumor growth was suppressed with AB680 monotherapy, an effect that was further 
enhanced with the addition of anti–PD-1 antibodies5

	– AB680 + anti–PD-1 treatment increased the number of intratumoral effector CD4+ and CD8+ T cells and decreased the 
numbers of Tregs and myeloid-derived suppressor cells5

	– Further, AMP-mediated suppression of human CD4+ and CD8+ T cell activation was reversed with AB680 treatment5

•	 Based on these observations, novel combinations of AB680 and PD-1 pathway inhibition may potentially offer a 
complementary approach to increase antitumor immune activation and improved anticancer therapy

Figure 2. KRAS Mutation Correlates With Elevated CD73 Expression

(A) Linear model estimates adjusted for tumor type of alterations in cancer driver genes that predict CD73 expression (B) Pancreatic adenocarcinoma samples from the TCGA 
demonstrate that tumors harboring KRAS mutations have significantly elevated CD73 expression levels (****p<0.001). FDR, false discovery rate; MUT, mutated, WT, wild type.

METHODS
Study Design

•	 ARC-8 (NCT04104672) is an ongoing, Phase 1/1b, open-label, dose-escalation, and dose-expansion study to evaluate the 
safety, tolerability, PK and clinical activity of AB680 in combination with NP/Gem and zimberelimab (Zim; AB122; anti–PD-1) 
as a first-line treatment for patients with mPDAC (Figure 3)

•	 The dose-escalation stage consists of a standard 3+3 design in which AB680 (25, 50, 75, or 100 mg) is administered IV Q2W 
with standard doses of NP/Gem + Zim (240 mg) to determine the recommended dose for expansion (RDE) 

•	 In the dose-expansion, AB680 will be administered at the RDE with NP/Gem + Zim

Figure 3. ARC-8 Study Design

1L, first-line; IV, intravenously; Gem, gemcitabine; NP, nab-paclitaxel; PDAC, pancreatic ductal adenocarcinoma; Q2W, every 2 weeks; R, randomization; RDE, recommended dose for 
expansion; Zim, zimberelimab. 

ARC-8 Design Features
•	 The primary objective of the study is to assess safety and tolerability of AB680 combination therapy in patients with 

mPDAC with secondary objectives that include AB680 PK and clinical activity

•	 Eligible patients are adults who have histologically- or cytologically-confirmed mPDAC and have not previously received 
treatment for metastatic disease; ≥1 measurable lesion per RECIST v1.1; and an ECOG performance status of 0-1

	– Prior (neo)adjuvant treatment for PDAC (chemotherapy [including NP or Gem] and/or radiotherapy) is allowed if it was 
completed ≥6 months prior to study enrollment

	– Patients initially diagnosed with locally advanced PDAC who have undergone chemotherapy then resection and had 
no evidence of disease are eligible for the study if relapse of metastatic disease has occurred and the last dose of 
chemotherapy was received ≥6 months prior to study enrollment 

•	 Baseline archival tumor samples (≤12 months old) or on-treatment biopsies (if medically feasible) are collected from all patients

•	 Study treatment may continue until disease progression, unacceptable toxicity, consent withdrawal, or by the 
investigator’s decision

Statistical Analysis
•	 Safety analyses included all patients who received ≥1 dose of any study drug; summary statistics are shown for treatment-

emergent adverse events (TEAEs), serious adverse events (TESAEs), event severity, and relationship to study drugs

•	 Efficacy analyses included all patients who had a baseline and ≥1 post-baseline assessment or discontinued study treatment 
due to progressive disease or death; patients were considered efficacy-evaluable if they had ≥1 disease assessment

RESULTS
Patient Baseline Characteristics

•	 As of November 11, 2020, 19 patients have received AB680 + NP/Gem + Zim: 25 mg AB680 (n=4), 50 mg AB680 (n=6),  
75 mg AB680 (n=3), and 100 mg AB680 (n=6; Table 1) 

	– Based on the totality of the data including PK, PK/PD correlation, and available safety data, 100 mg AB680 has been 
tentatively selected as the RDE 

•	 The majority of study patients were men; the mean age of all study patients was 64 years 

Table 1. Patient Demographics and Characteristics

Parameter

25 mg AB680 +  
NP/Gem + Zim

(n=4)

 50 mg AB680 + 
NP/Gem + Zim

(n=6)

75 mg AB680 +  
NP/Gem + Zim

(n=3)

100 mg AB680 +  
NP/Gem + Zim  

(n=6)
All Patients

(N=19)

Age, mean (SD), years 67.3 (2.2) 61.8 (12.7) 55.3 (2.1) 68.5 (8.7) 64.1 (9.5)

Male, n (%) 2 (50) 4 (67) 2 (67) 3 (50) 11 (58)

Race, n (%)
   White
   Asian
   Not reported

4 (100)
0
0

4 (67)
1 (17)
1 (17)

2 (67)
1 (33)

0

4 (67)
1 (17)
1 (17)

14 (74)
3 (16)
2 (11)

ECOG PS, n (%)
   0
   1

4 (100)
0

4 (67)
2 (33)

3 (100)
0

3 (50)
3 (50)

14 (74)
5 (26)

ECOG PS, Eastern Cooperative Oncology Group performance status; NP/Gem, nab-paclitaxel/gemcitabine; SD, standard deviation; Zim, zimberelimab.

Safety Analyses
•	 As of November 11, 2020, 1 dose-limiting toxicity (Grade 2 autoimmune hepatitis) occurred in the 50 mg AB680 cohort;  

the event resolved completely with steroid treatment and the patient resumed study treatment

•	 Of all safety-evaluable patients, 18/19 (95%) experienced ≥1 TEAE; the most common TEAEs were fatigue (n=13; 68%), 
anemia (n=10; 53%), alopecia (n=8; 42%), diarrhea (n=8; 42%), and neutrophil count decreased (n=8; 42%; Table 2)

•	 Study drug-related TEAEs were reported by 8/19 (42%) patients; 4 patients had Grade 1 or 2 study-drug related TEAEs and 
4 patients experienced Grade 3 study drug-related TEAEs (n=2 in 50 mg AB680 cohort; n=1 each in 75 mg and 100 mg 
AB680 cohorts)

	– Grade 3 study drug-related TEAEs: anemia (n=2), neutrophil count decreased (n=2), lymphocyte count decreased (n=1), 
platelet count decreased (n=1), and C. difficile colitis (n=1)

•	 TESAEs were reported by 7/19 (37%) patients; for 2 patients, these TESAEs experienced were study drug-related (Grade 2 
blood bilirubin increased [n=1 in 50 mg AB680 cohort] and Grade 3 C. difficile colitis [n=1 in 100 mg AB680 cohort])  

•	 There were no patients who discontinued study treatment due to TEAEs

•	 In limited patient numbers across each dose-escalation cohort, no significant additive toxicity has been observed over that 
expected with NP/Gem alone

Table 2. Treatment Emergent Adverse Events

Parameter, n (%)

25 mg AB680 + 
NP/Gem + Zim

(n=4)

50 mg AB680 + 
NP/Gem + Zim

(n=6)

75 mg AB680 +  
NP/Gem + Zim

(n=3)

100 mg AB680 +  
NP/Gem + Zim  

(n=6)

All  
Patients
(N=19)

Any TEAE 4 (100) 6 (100) 3 (100) 5 (83) 18 (95)

   Grade ≥3 3 (75) 5 (83) 1 (33) 3 (50) 12 (63)

Any TESAE 1 (25) 3 (50) 0 3 (50) 7 (37)

   Grade ≥3 1 (25) 2 (33) 0 3 (50) 6 (32)

Study drug-related TEAEs 1 (25) 3 (50) 2 (67) 2 (33) 8 (42)

   Grade ≥3 0 2 (33) 1 (33) 1 (17) 4 (21)

Study drug-related TESAEs 0 1 (17) 0 1 (17) 2 (11)

   Grade ≥3 0 0 0 1 (17) 1 (5)

TEAEs in ≥4 patients

   Fatigue 4 (100) 6 (100) 1 (33) 2 (33) 13 (68)

Anemia 1 (25) 5 (83) 2 (67) 2 (33) 10 (53)

   Alopecia 2 (50) 2 (33) 2 (67) 2 (33) 8 (42)

   Diarrhea 2 (50) 4 (67) 1 (33) 1 (17) 8 (42)

   Neutrophil count  
   decreased  2 (50) 4 (67) 1 (33) 1 (17) 8 (42)

   Nausea 1 (25) 3 (50) 2 (67) 1 (17) 7 (37)

   Platelet count  
   decreased 2 (50) 2 (33) 1 (33) 2 (33) 7 (37)

   Pyrexia 3 (75) 3 (50) 1 (33) 0 7 (37)

   AST increased 1 (25) 2 (33) 2 (67) 1 (17) 6 (32)

   Vomiting 2 (50) 3 (50) 1 (33) 0 6 (32)

   ALT increased 0 2 (33) 2 (67) 1 (17) 5 (26)

   Blood ALP increased 0 1 (17) 2 (67) 2 (33) 5 (26)

   Constipation 1 (25) 3 (50) 1 (33) 0 5 (26)

   Lymphocyte count  
   decreased 0 1 (17) 1 (33) 3 (50) 5 (26)

   Chills 1 (25) 1 (17) 1 (33) 1 (17) 4 (21)

   Decreased appetite 0 2 (33) 0 2 (33) 4 (21)

   Hypoalbuminemia 0 1 (17) 1 (33) 2 (33) 4 (21)

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; NP/Gem, nab-paclitaxel/gemcitabine; TEAE, treatment-emergent adverse event;  
TESAE, treatment-emergent serious adverse event; Zim, zimberelimab.

Clinical Activity
•	 As of December 9, 2020, there were 17 efficacy-evaluable patients; partial responses (PR) were observed in 7 patients (41%), 

including 3 confirmed responses (Figure 4); of the 4 unconfirmed responders, 3 responded at the first tumor assessment, 
and all 4 remain on study treatment 

•	 As of December 9, 2020, 16 patients remained on active treatment; with limited follow-up, 6/6 patients receiving 100 mg 
AB680 (cohort 4) continue on therapy

Figure 4. Time on Treatment and RECIST v1.1 Response 

IV, intravenously; NP/Gem, nab-paclitaxel/gemcitabine; PD, progressive disease; PR, partial response; Q2W, every 2 weeks; Zim, zimberelimab.

•	 Changes in target lesions over time are shown in Figures 5 and 6

Figure 5. Waterfall Plot of Best Percent Change from Baseline in Sum of Target Lesions
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IV, intravenously; NP/Gem, nab-paclitaxel/gemcitabine; Q2W, every 2 weeks; Zim, zimberelimab.

Figure 6. Spider Plot of Percent Change from Baseline in Sum of Target Lesions 

0 2 4 6 8

−100

−50

0

50

100

Study Month

Su
m

 o
f T

ar
ge

t L
es

io
n 

Pe
rc

en
t C

ha
ng

e 
Fr

om
 B

as
el

in
e

AB680 25 mg IV Q2W + NP/Gem + Zim 
AB680 50 mg IV Q2W + NP/Gem+ Zim
AB680 75 mg IV Q2W + NP/Gem + Zim
AB680 100 mg IV Q2W + NP/Gem + Zim
Off−treatment

IV, intravenously; NP/Gem, nab-paclitaxel/gemcitabine; Q2W, every 2 weeks; Zim, zimberelimab.

•	 Figure 7 shows radiologic images and CA19-9 levels over time for a 60 year old male patient who received his first AB680 
dose (50 mg IV Q2W) on May 11, 2020. After Cycle 1, immunotherapy was interrupted due to Grade 2 autoimmune hepatitis, 
which resolved after pulse steroid therapy. Treatment with all 4 drugs resumed at the start of Cycle 3. Tumor shrinkage was 
observed across the patient’s 3 target lesions and CA19-9 levels declined precipitously after Cycle 2.

Figure 7. Patient 02-001: Radiological Disease Evaluation and CA19-9 Levels

C, cycle.

CONCLUSIONS
•	 Preliminary results from ARC-8 indicate that AB680, the first clinical-stage small-molecule CD73 inhibitor, in combination 

with standard-of-care chemotherapy + Zim has a manageable safety profile consistent with that expected for each agent 
alone and demonstrates early signals of clinical activity

•	 Combination treatment in 17 efficacy-evaluable patients resulted in a 41% overall response rate (7/17) which compares 
favorably with current standard-of-care chemotherapy (23-29% ORR for NP/Gem)

•	 Enrollment into the 100 mg AB680 (Cohort 4) is ongoing to inform selection of the RDE; initiation of the dose-expansion stage 
is expected in December 2020, followed by a 2:1 randomization evaluating AB680 + NP/Gem + Zim vs AB680 + NP/Gem 
pending futility analysis
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