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BACKGROUND RESULTS

CONCLUSIONS

NAD(P)H:quinone oxidoreductase 1 (NQO1) is a two-electron oxidoreductase expressed in multiple tumor types 

at levels 5- to 200-fold above normal tissue.  ARQ 761 (ArQule, Woburn, MA, USA) is a highly soluble 

intermediate β-lapachone hydroquinone analog, complexed in hydroxypropyl-ß-cyclodextrin, that exploits the 

unique elevation of NQO1 found in solid tumors to cause tumor-specific cell death by eliciting a futile redox 

cycle generating high levels of reactive oxygen species and ultimately PARP1 hyperactivation-dependent cell 

death.1,2 Prior work with ARQ 501, to which ARQ 761 is rapidly converted in vivo, established an MTD equivalent 

of 390 mg/m2 allowing the starting dose to be set at 195 mg/m2 in this study.
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METHODS
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Primary Endpoints

•Safety, tolerability, and recommended phase 2 dose of ARQ 761 administered IV in subjects 

with advanced solid tumors

Key Eligibility Criteria

•Age ≥ 18 years 
•ECOG PS ≤ 1
•Life expectancy  ≥ 3 months
•Histologically/cytologically confirmed advanced solid malignancy for which 

standard curative or palliative measures do not exist or are no longer effective
•Central venous access
•Adequate bone marrow, cardiovascular, hepatic, and renal function
•Hemoglobin ≥10 g/dL (transfusion was permitted until 1 week prior to entry 

labs being drawn) 
•Recovery of toxicity associated with prior anti-neoplastic therapy to grade 1 

per CTCAE; any alopecia or grade 2 sensory neuropathy acceptable
•No known untreated brain metastasis; treated brain metastatis must be stable 

with no symptoms for a minimum of 4 weeks following treatment (image 
confirmation required); steroid treatment  for brain metastasis permitted if 
the dose was stable for more than 2 weeks; leptomeningeal metastases 
excluded.

•No use of hepatic enzyme inducing antiseizure drugs 
•No pregnant or breast-feeding patients
•No concurrent serious co-morbidities that could limit subjects’ full 

participation and compliance 
•Minimum washout times for prior treatment were required as follows:

o Nitrosoureas or mitomycin:  6 weeks
o Other cytotoxic chemotherapy:   4 weeks 
o Targeted therapy (e.g. tyrosine kinase inhibitors or monoclonal 

antibodies):  2 weeks
o Non-palliative Radiotherapy:  3 weeks
o Other investigational therapy:  4 weeks

Secondary Endpoints

•Pharmacokinetic profile
•Preliminary evidence of activity by RECIST 1.1

Exploratory Endpoints

•Association between NQO1 expression levels and clinical activity endpoints
•Pharmacodynamic effects

Statistical Methods
Safety analyses included all subjects who have received at least one dose of ARQ 761. Only patients receiving a 
full dosing regimen of ARQ 761 within the DLT window were considered evaluable for DLT assessment (unless 
they experienced DLT). Descriptive statistics were used  for all other secondary and exploratory analyses. 
Preliminary efficacy analyses included subjects who received at least one cycle of ARQ 761 and have had at least 
one post-baseline disease assessment.

Baseline Characteristics 

Waterfall and swimmer plots according to 
NQO1 status

Relationship between NQO1 Expression and Best Tumor Response

Subject with refractory bladder cancer (4 prior lines of therapy)

Example of clinical benefit

Proposed ARQ761 Mechanism of Action2

METHODS (Continued)

Following part one of the study where all patients received ARQ 761 on a weekly 

schedule at 195 mg/m2 (level 1) and then 390 mg/m2 (level 2), a second phase of 

the study was opened to compare the tolerability of ARQ 761 on multiple 

administration schedules. 

Study Schema

P=0.06

Baseline Post-Cycle 2

•ARQ761 is a synthetic analog of the quinone β-lapachone

•Underlying the tumor-specific effects of β-lapachone is the distribution of its 
molecular target NQO1, a 2-electron oxidoreductase expressed in cancer 5-
200 times compared to normal tissue

•Consistent with this proposed mechanism, in this phase 1 trial disease 
control rates and progression-free survival appeared greater in NQO1-
positive cancers

•Principal toxicities of ARQ761 are hemolytic anemia and 
methemoglobinemia, which were also dose-limiting toxicities

•The ARQ761 maximum tolerated dose is 390 mg/m2 

•Combination studies are underway3,4

Characteristic Number (%) or median (range)

Total patients receiving ARQ 761 42

Age (y) 65 (37-86)

Sex

Male 24 (57)

Female 18 (43)

Race

White 36 (86)

African-American 4 (10)

Asian 1 (2)

Unknown/Other 1 (2)

Primary Tumor Site

Lung 17 (40)

Bladder 4 (10)

Pancreas 4 (10)

Colorectal 5 (12)

Breast 2 (5)

Bile duct 2 (5)

Stomach 2 (5)

Other 6 (14)

Number lines of prior therapy 4 (1-12)

NQO1 IHC, 3+, in lung 
adenocarcinoma

NQ1
Number of 

Patients
Number of 
Progression

4-month progression free survival 
[95% CI]

Low 16 13 16.0% [4.5% - 56.8%]

High 14 9 41.7% [22.1% - 78.6%]

Progression-free survival by NQO1 expression

P=0.075
HR (NQ01 high vs low )= 0.57

Adverse Events
Treatment-related adverse events in Ó10% of patients by grade and cohort

195 mg/m2 390 mg/m2 450 mg/m2 550 mg/m2 Total

N=10 N=17 N=11 N=4 N=42 

Gr 1-2 Grade 3 Gr 1-2 Grade 3 Gr 1-2 Grade 3 Gr 1-2 Grade 3 Gr 1-2 Grade 3

Anemia 6 (60) 1 (10) 11 (65) 2 (12) 8 (73) 2 (18) 2 (50) 1 (25) 27 (64) 6 (14)

Fatigue 2 (20) 0 (0) 7 (41) 1 (6) 6 (55) 0 (0) 2 (50) 1 (25) 17 (40) 2 (5)

Hypoxia 0 (0) 2 (20) 1 (6) 5 (29) 2 (18) 1 (9) 0 (0) 3 (75) 3 (7) 11 (26)

Hemolysis 0 (0) 0 (0) 2 (12) 1 (6) 2 (18) 0 (0) 2 (50) 0 (0) 6 (14) 1 (2)

Vomiting 1 (10) 1 (10) 2 (12) 1 (6) 0 (0) 0 (0) 2 (50) 0 (0) 5 (12) 2 (5)

Nausea 1 (10) 1 (10) 1 (6) 0 (0) 1 (9) 0 (0) 3 (75) 0 (0) 6 (14) 1 (2)


