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BACKGROUND
• Programmed cell death ligand 1 (PD-L1) is expressed on many cancer and immune cells; by binding the 

programmed cell death 1 (PD-1) receptor, a negative regulator of T-lymphocyte activation, PD-L1 can block 
cancer immune detection1

• Monoclonal antibodies targeting the PD-1 pathway and other immune-checkpoint inhibitors have shown 
anticancer activity in different tumor types1

• Immune-related adverse events (irAEs), including interstitial pneumonitis, colitis, and transaminitis, are known 
toxicities of PD-1/PD-L1 axis-blocking antibodies and are commonly treated with steroids2,3 

• irAEs are widely observed with the use of inhibitors of the PD-1/PD-L1 axis3,4  

• Probody™ therapeutics are fully recombinant antibody prodrugs that are designed to remain relatively inactive 
systemically and in healthy tissue, minimizing binding to the target antigen, and to be activated specifically in the 
tumor microenvironment by tumor-associated protease activity5,6

• CX-072 is an investigational Probody therapeutic directed against PD-L1 and designed to have anticancer activity 
with potentially reduced irAEs 

• The PROCLAIM-CX-072 (PRObody CLinical Assessment In Man) study is evaluating the tolerability and 
preliminary antitumor activity of multiple doses and the expansion of Probody CX-072 as monotherapy (Parts A7 

and A2) and various other regimens, including combination therapy with ipilimumab (ClinicalTrials.gov identifier, 
NCT03013491)

• Here we report interim safety and efficacy results of the monotherapy dose-escalation cohorts 0.03 to 30 mg/kg 
(Parts A and A2). Translational data will be presented at a future date. See poster 436P for an update on Part B1 
(combination with ipilimumab)

• 

OBJECTIVES AND END POINTS
Primary objectives of Parts A and A2 of the study are to assess the safety and tolerability and to determine the 
maximum tolerated dose (MTD) and the dose-limiting toxicity of CX-072 when administered as monotherapy

 ─ Part A (define MTD): Dose escalation (3+3 design; 0.03-30 mg/kg) in unselected solid tumors

 ─ Part A2 (biomarker analyses): Biomarker cohorts in PD-L1–positive solid tumors (n = 6 per dose level)  
in select dose levels (0.3-10 mg/kg) 

• Secondary objectives are to obtain preliminary evidence of anticancer activity in patients treated with CX-072 using

 ─ Response rate (Response Evaluation Criteria in Solid Tumors [RECIST] v1.1)

 ─ Time to response and duration of response

 ─ Progression-free survival

• Secondary objectives also include characterization of the single-dose and multidose pharmacokinetic (PK) 
profiles of CX-072 when administered alone

• Exploratory objectives include investigation of the immunomodulatory activity of CX-072 in on-treatment biopsy 
specimens

METHODS
Study Design 
• This is a first-in-human, open-label, dose-escalation, multicenter, phase 1/2a study of CX-072 designed to 

evaluate the safety and determine the MTD and/or maximum achieved dose of CX-072 as monotherapy  
(Figure 1; Part A, dose escalation; Part A2, biomarker cohort)

Figure 1. PROCLAIM-CX-072 Parts A and A2 study design.
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a CX-072 monotherapy was administered intravenously every 14 days. One patient each was enrolled in the 0.03, 0.1, and 0.3 mg/kg dosing cohorts, 
and subsequent dose levels follow a 3+3 design, which is also used for all other dose-escalation groups.

b After successful completion of the monotherapy dose level in Part A, Part A2 has enrolled 6 additional patients with PD-L1–positive cancer at each 
indicated dose to refine the maximum tolerated dose/multiple ascending dose and to evaluate the relationship between dose/exposure and safety, 
efficacy, and pharmacodynamic biomarkers.

 

Patients
• Patients are ≥18 years of age and have Eastern Cooperative Oncology Group performance status 0 to 1

• To be included in Part A, patients are required

 ─ To have any type of metastatic or advanced unresectable solid tumor or lymphoma (measurable or 
nonmeasurable disease)

 ─ To be naive to immunotherapy, including PD-1/PD-L1 and cytotoxic T-lymphocyte antigen 4 inhibitor therapy, 
and to have a tumor type for which a checkpoint inhibitor is not available for therapy  

• To be included in Part A2, patients are additionally required 

 ─ To participate in biomarker analysis and have a tumor site that is safe to biopsy  

 ─ To have PD-L1 expression ≥1%, defined as tumor proportion score ≥1% of membranous staining based on 
the DAKO PD-L1 IHC 22C3 pharmDx, in order to measure activation in the tumor tissue 

• CX-072 monotherapy (0.03, 0.1, 0.3, 1, 3, 10, 30 mg/kg) is administered intravenously every 14 days without any 
premedication

Safety Assessments
• Adverse events (AEs) are assessed and reviewed before each infusion and at any other visit that includes  

a physical examination. AEs are coded using MedDRA v19.1 and graded using the National Cancer Institute 
Common Terminology Criteria for Adverse Events v4.03

• irAEs are defined as treatment-related AEs (TRAEs) that were on a predefined list of >300 preferred terms and 
that required treatment with systemic steroids within 30 days of the onset of the relevant AE

Tumor Response and Translational Evaluation
• Imaging for tumor response assessment using RECIST v1.1 is performed every 8 weeks for the first 12 months, 

then every 12 weeks thereafter

• After the last dose of study medication, patients who do not discontinue because of progressive disease will be 
evaluated every 3 months for disease progression

• All patients will be evaluated for overall survival until study withdrawal or death

• Archival tissue or fresh biopsy samples are provided at baseline. On-treatment biopsies were optional in Part A 
and required for participation in Part A2

RESULTS
Patients
• As of August 3, 2018, 46 patients were enrolled and 11 patients (24%) were still receiving treatment

 ─ 35 patients discontinued treatment because of radiologic or clinical disease progression (n = 28), AE (n = 5), 
or voluntary withdrawal (n = 2)

• Baseline characteristics are presented in Table 1

Table 1. Baseline Characteristics of Patients Treated With CX-072

Baseline Patient Characteristics
All Patients 

N = 46

Median age, years (range) 64 (22-81)

Sex, n (%)
Female
Male

24 (52)
22 (48)

Race, n (%)
White
African American
Asian
Not reported/unknown/other

37 (80)
1 (2)
1 (2)
7 (15)

ECOG performance status, n (%)
0 
1

19 (41)
27 (59)

No. of previous cancer treatments, median (range) 3 (1-13)

Cancer type, n (%)
Thymoma or thymic cancer 
Castration-resistant prostate cancer
Esophageal carcinoma
Cervix carcinoma
Pancreatic carcinoma
Uterine carcinoma
Gastric cancer   
Rectal carcinoma
Triple-negative breast cancer
Uterine sarcoma
Othera

10 (22)
4 (9)
4 (9)
3 (7)
3 (7)
3 (7)
2 (4)
2 (4)
2 (4)
2 (4)

11 (24)

PD-L1 expression status, n (%)
None (<1%)
Low (1-49%)
High (≥50%)
Unknown

11 (24)
17 (37)
13 (28)
5 (11)

ECOG, Eastern Cooperative Oncology Group; ER, estrogen receptor; PD-L1, programmed cell death-ligand 1.

Percentages may not add up to 100% due to rounding.
a One patient each had adrenal carcinoma, anal carcinoma, appendix carcinoma, breast (ER+) carcinoma, cholangiocellular carcinoma, colon carcinoma, 
head and neck squamous cell carcinoma, mesothelioma, ovarian carcinoma, peritoneal carcinoma, or salivary gland carcinoma.

Duration of Treatment 
• Median (range) durations of treatment are reported in Table 2

Table 2. Duration of CX-072 Treatment

CX-072 Dose, mg/kg ≤1
n = 21

3
n = 13

10
n = 9

30
n = 3

All Patients
N = 46

Median treatment duration (range), months 3.6 
(1-7)

1.5 
(0-9)

1.8 
(1-11)

2.4 
(2-4)

2.0 
(0-11)

Pharmacokinetic Analysis
• Preliminary single-agent, single-dose CX-072 PK data (Figure 2A) suggest that CX-072

 ─ Circulates predominantly as the intact prodrug species (96% intact at 30 mg/kg)

 ─ Is likely only minimally influenced by target-mediated drug disposition (TMDD) at low doses

• In contrast, the PD-L1 inhibitor atezolizumab exhibited nonlinear PK below the 1 mg/kg dose level, which may be 
attributable to TMDD (Figure 2B)

Figure 2. (A) Dose 1 median concentration of intact (solid colored lines) and total (dashed colored 
lines) CX-072 versus time after administration of up to 30 mg/kg CX-072 every 2 weeks.a,b (B) Dose 1 
mean serum concentrations of atezolizumab.
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LOQ, limit of quantitation. 
aGray dashed line represents LOQ for CX-072 assay, and data below the LOQ are assigned a value of LOQ/2.
bCohort A, cycle 1, dose 1.

Figure 1B is reprinted by permission from Springer Nature. Herbst RS et al. Predictive correlates of response to the anti-PD-L1 antibody MPDL3280A  
in cancer patients. Nature. 2014;515:563-567. Copyright © 2014.

Safety
• AEs are summarized in Table 3 

• The MTD was not reached

• All-grade TRAEs, grade 3-4 TRAEs, and irAEs occurred in 54%, 11%, and 7% of patients, respectively 

 ─ 3 patients (7%) experienced a treatment-related serious AE

 ◦ Neutropenia and thrombocytopenia (grade 3) in a patient with thymic cancer 

 ◦ Dyspnea and pneumonitis (grade 3) in a patient with thymoma 

 ◦ Stress-induced cardiomyopathy (grade 4) as a result of an infusion-related reaction (IRR) in a patient with 
prostate cancer and a preexisting heart condition

• The rate of TRAEs leading to discontinuation of CX-072 was 11%  

• IRRs were observed in 10 of 46 patients (22%), 2 of whom experienced a grade 3-4 IRR; only 1 patient 
discontinued treatment because of an IRR

• The most common treatment-emergent AEs (TEAEs) and all irAEs are reported in Table 4 and Table 5, respectively

Table 3. Safety Summary by Dose, Patients Experiencing Event, n (%)

CX-072 Dose Level, mg/kg
≤1

n = 21
3

n = 13
10

n = 9
30

n = 3
All Dose Cohorts

N = 46

TEAE
All grades
Grade 3-4
SAE

21 (100)
13 (62)
6 (29)

13 (100)
8 (62)
7 (54)

8 (89)
5 (56)
3 (33)

3 (100)
2 (67)

0

45 (98)
28 (61)
16 (35)

TRAE
All grades
Grade 3-4 
SAE

9 (43)
2 (10)
1 (5)

8 (62)
2 (15)
2 (15)

5 (56)
0
0

3 (100)
1 (33)

0

25 (54)
5 (11)
3 (7)

irAE
All grades
Grade 3-4

0
0

2 (15)
2 (15)

0
0

1 (33)
1 (33)

3 (7)
3 (7)

IRR
All grades
Grade 3-4

5 (24)
2 (10)

3 (23)
0

1 (11)
0

1 (33)
0

10 (22)
2 (4)

TEAE leading to death
All grades 0 0 0 0 0

AE, adverse event; irAE, immune-related adverse event; IRR, infusion-related reaction; SAE, serious adverse event; TEAE, treatment-emergent adverse event; 
TRAE, treatment-related adverse event.  

Deaths due to disease progression (not considered related to study drug) were excluded from all safety analyses. 
AEs were coded using MedDRA v19.1.

Table 4. Most Common TEAEs in ≥10% of Patients, Patients Experiencing Event, n (%)

CX-072 Dose Level, 
mg/kg

≤1
n = 21

3
n = 13

10
n = 9

30
n = 3

All Dose Cohorts
N = 46

Grade 1-2 3-4 1-2 3-4 1-2 3-4 1-2 3-4 1-2 3-4 Total

Fatigue 8 (38) 0 2 (15) 1 (8) 4 (44) 0 0 0 14 (30) 1 (2) 15 (33) 

Cough 4 (19) 0 4 (31) 0 2 (22) 0 1 (33) 0 11 (24) 0 11 (24) 

Anemia 2 (10) 1 (5) 2 (15) 2 (15) 1 (11) 0 1 (33) 1 (33) 6 (13) 4 (9) 10 (22) 

Decreased appetite 6 (29) 0 2 (15) 1 (8) 1 (11) 0 0 0 9 (20) 1 (2) 10 (22) 

IRR 3 (14) 2 (10) 3 (23) 0 1 (11) 0 1 (33) 0 8 (17) 2 (4) 10 (22) 

Nausea 3 (14) 0 4 (31) 0 3 (33) 0 0 0 10 (22) 0 10 (22) 

Constipation 6 (29) 0 2 (15) 0 1 (11) 0 0 0 9 (20) 0 9 (20) 

Dyspnea 1 (5) 1 (5) 3 (23) 1 (8) 2 (22) 0 0 0 6 (13) 2 (4) 8 (17) 

Back pain 0 1 (5) 2 (15) 1 (8) 2 (22) 0 1 (33) 0 5 (11) 2 (4) 7 (15) 

Arthralgia 2 (10) 0 1 (8) 1 (8) 1 (11) 0 1 (33) 0 5 (11) 1 (2) 6 (13) 

Diarrhea 0 0 3 (23) 0 2 (22) 0 1 (33) 0 6 (13) 0 6 (13) 

Asthenia 2 (10) 0 3 (23) 0 0 0 0 0 5 (11) 0 5 (11) 

Dizziness 3 (14) 0 1 (8) 0 1 (11) 0 0 0 5 (11) 0 5 (11) 

Headache 2 (10) 0 1 (8) 0 2 (22) 0 0 0 5 (11) 0 5 (11) 

Pain in extremity 2 (10) 0 2 (15) 0 0 1 (11) 0 0 4 (9) 1 (2) 5 (11) 

Pyrexia 3 (14) 0 1 (8) 0 1 (11) 0 0 0 5 (11) 0 5 (11) 

Vomiting 2 (10) 0 2 (15) 0 1 (11) 0 0 0 5 (11) 0 5 (11) 

AE, adverse event; IRR, infusion-related reaction; TEAE, treatment-emergent adverse event.

Patients were grouped according to the most severe grade experienced for a particular AE. AEs were coded according to MedDRA v19.1.

Table 5. irAEs, Patients Experiencing Event, n (%)

CX-072 Dose Level, 
mg/kg

≤1
n = 21

3
n = 13

10
n = 9

30
n = 3

All Dose Cohorts
N = 46

Grade 1-2 3-4 1-2 3-4 1-2 3-4 1-2 3-4 1-2 3-4 Total

Any irAE 0 0 0 2 (15) 0 0 0 1 (33) 0 3 (7) 3 (7)

Liver
ALT increaseda 

AST increaseda 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

1 (33) 
1 (33) 
1 (33) 

0 
0 
0 

1 (2) 
1 (2) 
1 (2) 

1 (2) 
1 (2) 
1 (2) 

Lung
Pneumonitis 

0 
0 

0 
0 

0 
0 

1 (8) 
1 (8) 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 (2) 
1 (2) 

1 (2) 
1 (2) 

Other 
Febrile neutropeniab

Thrombocytopeniab 

0 
0
0 

0 
0
0 

0 
0
0 

1 (8) 
1 (8)
1 (8)  

0 
0
0

0 
0 
0

0 
0
0 

0 
0
0 

 0
0
0 

1 (2) 
1 (2) 
1 (2)

1 (2) 
1 (2)
1 (2)  

AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; irAE, immune-related adverse event.
aALT and AST elevation occurred in the same patient.
bFebrile neutropenia and thrombocytopenia occurred in the same patient.

irAEs were defined as treatment-related AEs that were on a predefined list of >300 preferred terms and that required treatment with systemic steroids  
within 30 days of the onset of the relevant AE.
Patients were grouped according to the most severe grade experienced for a particular AE. AEs were coded using MedDRA v19.1.

 Tumor Response
• Tumor response rates among evaluable patients (n = 38) who had ≥1 postbaseline tumor assessment are 

provided in Table 6

 ─ The disease control rate (complete response, partial response [PR], or stable disease) was 18 of 38 (47%)  
of all evaluable patients; in patients receiving CX-072 ≥3 mg/kg, the disease control rate was 11 of 18 (61%) 

• Target lesions decreased from baseline in 14 of 37 (38%) evaluable patients with measurable disease at baseline 
(Figure 3) 

 ─ Target lesions decreased from baseline at dose levels ≥3 mg/kg in 10 of 17 patients (59%) with measurable 
disease at baseline

• 3 patients achieved PR as best response:

 ─ Confirmed PR: Triple-negative breast cancer (10 mg/kg): PD-L1 negative, low tumor mutational burden, 
microsatellite-stable (Figure 4) 

 ─ Unconfirmed PRs: Thymic cancer (3 mg/kg) and cervical cancer (10 mg/kg)

Table 6. Best Tumor Response in Evaluable Patientsa per RECIST v1.1, n (%)

CX-072 Dose, mg/kg
≤1

n = 20
3

n = 10
10

n = 5
30

n = 3

All Evaluable 
Patients
n = 38

Partial responseb 0 1 (10) 2 (40) 0 3 (8)

Stable diseasec 7 (35) 5 (50) 1 (20) 2 (67) 15 (39)

Disease control rated 7 (35) 6 (60) 3 (60) 2 (67) 18 (47)

Progressive disease 13 (65) 3 (30) 2 (40) 0 18 (47)

Inevaluablee 0 1 (10) 0 1 (33) 2 (5)

RECIST, Response Evaluation Criteria in Solid Tumors.
aEvaluable patients are those with ≥1 postbaseline tumor assessment.
bIncludes 2 patients with unconfirmed partial response.
c One patient with nonmeasurable disease at baseline in the 3 mg/kg cohort had a best overall response of noncomplete response/nonprogressive disease 
and was grouped under stable disease.

dDisease control rate = partial response + stable disease.
e Two patients each had a single postbaseline assessment that was stable disease but was assessed earlier than the protocol-defined minimum duration on 
study drug (7 weeks). 

Figure 3. Best percentage change from baseline in target lesions.a
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*Patient is still receiving treatment as of data cutoff. 
aAs evaluated per RECIST v1.1. Plots include evaluable patients with measurable disease at baseline.

Sample Case Study

Figure 4. Patient with triple-negative breast cancer treated with CX-072 10 mg/kg.

Patient
• Triple-negative breast cancer 

 ─ Microsatellite-stable

 ─ Low tumor mutational 
burden (4 mutations/
megabase) 

 ─ PD-L1 negative

• Continues to receive CX-072 
10 mg/kg as of data cutoff

• Patient has confirmed  
partial response

CONCLUSIONS
• The MTD has not been reached

• Probody CX-072 monotherapy demonstrated durable anticancer activity with a favorable safety profile in a patient 
population unlikely to respond to checkpoint inhibitors

• Of all patients treated at ≥3 mg/kg who were evaluable and had ≥1 postbaseline assessment (n = 18)

 ─ 3 patients (17%) experienced an objective response (1 PR and 2 unconfirmed PRs) among a variety of  
mostly PD-L1–negative cancer types that are not routinely treated with immunotherapy or not commonly 
thought to be immunogenic

 ─ 11 patients (61%) experienced disease control

• Of the safety population (N = 46)

 ─ To date, no differences in toxicity were observed across dose levels 

 ─ 5 patients (11%) experienced a grade 3-4 TRAE

 ─ 3 patients (7%) experienced an irAE 

• Expansion cohorts in 8 indications are in progress at the 10 mg/kg dose level in patients with known PD-1  
pathway–sensitive cancer types and/or cancer types that demonstrated Probody CX-072 sensitivity in the current study 
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