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Fresh blood was collected at day 0 and day 28 and the following day cells were stained for PD-1 and T cell lineage 
markers for flow cytometry

Gated on CD8+ T cells

PD-1+ T cells are reportedly enriched for neo-antigen specific anti-tumor
clones, indicating CPI-444 may induce tumor-specific T cell expansion
PD-1 expression is induced in most patients following CPI-444 treatment.

 

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

M
or

isi
ta

 In
de

x

Morisita Index: Similarity between two samples
 � Value ranges from 0 - 1
 � Value of 1 indicates complete similarity

CPI-444 Alone CPI-444 + Atezolizumab
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CPI-444 enables generation of new clones 
+ expansion of existing clones

CPI-444 100 mg BID 28d
CPI-444 100 mg BID 28d + Atezo.
CPI-444 100 mg BID 14d
CPI-444 200 mg QD 14d
CPI-444 50 mg BID 14d + Atezo.
CPI-444 100 mg BID 14d + Atezo.
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CPI-444 Single Agent - NSCLC

Core needle biopsies were collected prior to treatment and 1 to 4 months post-treatment. Biopsies were formalin fixed 
and parafin embedded. Four micron sections were cut for histology staining of CD8 (C8/144B), PD-L1 (SP142), and CD3 
(2GV6) or for macrodissection and RNA extraction for gene expression analysis on a Nanostring machine.

Screen CD8 = 0.42% Post-Tx CD8 = 3.83%

Post-Tx Immune PD-L1 = 5%Screen Immune PD-L1 = 0.5%
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Subjects with TCR diversity are enriched for tumor regression and changes in peripheral TCR repertoire following CPI-444 treatment.
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CPI-444 treatment induces 
expression of IFN response 
genes in tumors

PBMCs were collected at day 0 and between day 28 and day 56. Deep sequencing of TCRb and Moristia and clonality calculations were performed by Adaptive Biotechnology.Subjects with T cell receptor clonality 
within normal range (< 0.2) are enriched for tumor regression and changes in peripheral T cell receptor repertoire following CPI-444 treatment. 
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C6D1C1D1 C2D1 C3D1

● Immune activation in both peripheral blood and tumor tissues observed in patients treated 
with single agent CPI-444 or in combination with atezolizumab
  

● Early clinical data suggests pre-existing T cell infiltration or activation is not required for 
tumor regression with either single agent or combination regimens

● This is consistent with the hypothesis that inhibition of A2AR signaling stimulates T cell 
infiltration and activation in the tumor microenvironment in both inflamed and non-inflamed 
tumors

1. Increased frequencies of PD-1+ activated T cells in peripheral blood

2. Significant expansion of TCR repertoires in peripheral blood in patients with high TCR diversity at baseline

3. Increased tumor CD8 infiltration as well as induction of interferon induced genes in tumor tissues 

Willingham S1*, Hotson A1*, Ho P1, Yusko E2, Benzeno S2, Laport G1, Miller R1, McCaffery I1

1Corvus Pharmaceuticals, Burlingame, CA 94010, USA. 2Adaptive Biotechnologies, Seattle, WA, 98102. *Authors contributed equally

PHASE 1/1B CLINICAL TRIAL DESIGN ANTI-TUMOR IMMUNITY INDUCED IN RESPONDING RCC PT. CLINICAL ACTIVITY OF CPI-444 ± ATEZOLIZUMAB

IMMUNE MODULATION BY CPI-444 IN PERIPHERAL BLOOD

TCR  CLONALITY ASSOCIATES WITH TUMOR REGRESSIONCPI-444 MODULATES TCR REPERTOIRE IN PERIPHERY

CPI-444 INCREASES IMMUNE INFILTRATION INTO TUMORS

CPI-444 INCREASES T EFFECTOR GENE SIGNATURE GENE SIGNATURE CORRELATES WITH CLINICAL RESPONSE

CONCLUSIONS

  

CD8 infiltration < 4%
CD8 infiltration ≥ 4%
CD8 infiltration not measured

CPI-444 Alone / CPI-444 + Atezolizumab
Anti-PD-1 Resistant or Refractory / Naive

Best overall change in tumor size for all subjects. Colored by CD8+ infiltration of 
screening biopsy. Corresponding treatment cohort and PD-1 resistant/refractory 
status is color-coded below. CT scans of target lesions were performed prior to 
treatment and every 8 weeks post-treatment or at optional time points. Target 
lesions were measured and the sum of longest dimensions (SLD) calculated. The
best change in SLD for each subject is shown in the waterfall plot and colored 
by the percentage of CD8 infiltration in the center of the pre-treatment biopsy 
sample as measured by immunohistochemistry. Treatment with single agent 
CPI-444 or combination with atezolizumab and prior anti-PD-1 teatment status 
are indicated with colored rectangles under each subject on the waterfall plot   
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> 20% 20% to 0% 0% to -30%

T Effector Signature
+

Adenosine Signature

Gene expression levels were determined from pre treatment tumor biopsies using the Nanostring Pan Cancer Immune Profiling panel with the addition of custom genes. Differential expression analysis was 
performed to determine gene expression differences between subjects with a best change in tumor size showed no growth (less than or equal to zero)  vs. those with tumor growth (greater than zero). A 
composite T-effector was calculated as the geometric mean of its composite genes; both the t-effector signature and a number of its component genes were expressed more highly in screen biopsy samples from 
subjects with no tumor compared to subects with tumor growth. For each gene shown, the z-score for each individual was calculated and used to display by color on the heatmap. 

Relative High
Expression

Relative Low
Expression

Best Change In Tumor Size
< 30%

Row Z Score
-2 2

Inhibition of A2AR induces anti-tumor immunity alone and in combination 
with anti-PD-L1 in preclinical and clinical studies. 

CPI-444 Dose/Schedule 1
14 day 100 mg BID

CPI-444 Dose/Schedule 2
28 day 100 mg BID

CPI-444 Dose/Schedule 3
14 day 200 mg QD

CPI-444 + Atezolizumab
14 day 50-100 mg BID

Select Optimal
Dose/Schedule

Lung
n=14

Melanoma
n=14

Renal
n=14

TNBC
n=14

Others*

n=14
Lung
n=14

Melanoma
n=14

Renal
n=14

TNBC
n=14

Others*

n=14

CPI-444 Single Agent Arm Expansion
CPI-444: 28 day, 100 mg BID

CPI-444 + Atezolizumab Combination Arm  Expansion
CPI-444: 28d, 100 mg, BID

Atezolizumab: 840 mg, q14d

Successive cohort expansion based on pre-defined rules (Clinical Activity: CR/PR or SD > 3 months)
* Others: Prostate, head & neck, MSI+ CRC, or baldder

Randomize

STEP 1: DOSE SELECTION

STEP 2: DOSE EXPANSION


