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• CDK2 is implicated in CDK4/6 inhibitor (CDK4/6i) resistance in hormone receptor–positive/human epidermal growth factor 
receptor-2–negative (HR+/HER2−) breast cancers.1 Dependency on CDK2 is also linked to a variety of other aggressive cancers2

• CDK2 inhibition combined with CDK4/6i and endocrine therapy is an attractive therapeutic approach to treat or prevent CDK4/6i 
resistance in HR+/HER2− breast cancers3,4

• BLU-222 is an investigational, oral, potent, and highly selective CDK2 inhibitor (CDK2i) with demonstrated activity as monotherapy 
and combination treatment in preclinical models of HR+/HER2− breast cancers and CCNE1–amplified solid cancers4-6 

• Here, we present clinical data from the ongoing dose–escalation studies of the VELA trial assessing BLU-222 either as monotherapy 
in patients with heavily pretreated advanced cancers or as combination therapy with ribociclib and fulvestrant in patients with 
HR+/HER2− breast cancers whose disease has progressed after treatment with a CDK4/6i
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BLU-222, an Investigational, Oral, Potent, and Highly Selective CDK2 Inhibitor, as Monotherapy in Patients With 
Advanced Solid Tumors and in Combination With Ribociclib and Fulvestrant in HR+/HER2− Breast Cancer

Results

aPending protocol amendment, to include first–line metastatic breast cancer patients for dose confirmation. 
AE, adverse event; BOIN, Bayesian Optimal Interval; CCNE1, cyclin E1; CDK2, cyclin dependent kinase 2; CDK4/6i, cyclin–dependent kinase 4/6 inhibitor; 
E2F, elongation factor 2; ECOG PS, Eastern Cooperative Oncology Group performance status; HR+, hormone receptor–positive; HER2−, human epidermal growth 
factor receptor-2–negative; MTD, maximum tolerated dose; pRb, retinoblastoma protein; RECIST, Response Evaluation Criteria in Solid Tumors; RP2D, recommended 
phase 2 dose; SOC, standard of care.

Abstract 
1056

Presented at the American Society of Clinical Oncology (ASCO) Annual Meeting, May 31 – June 4, 2024, Chicago, IL, USA, & Online Please contact medinfo@blueprintmedicines.com for permission to reprint and/or distribute 

Methods
• VELA (NCT05252416) is an international, open–label, first–in–human, phase 1/2 study evaluating the safety, tolerability, 

pharmacokinetics, pharmacodynamics, and antitumor activity of BLU-222 as monotherapy in adult patients with advanced solid 
tumors and in combination with ribociclib and fulvestrant for patients with HR+/HER2− breast cancer7 (Figure 1) 

Figure 1: Study design
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Key Eligibility Criteria

• ≥18 years of age

•ECOG PS 0–2

•Confirmed non–resectable 
advanced solid tumors

•Progression after SOC 
treatment

•Patients regardless of 
CCNE1 status

Ongoing Planned

Primary Outcomes
• MTD, RP2D, 

safety of BLU-222 
• Disease response per 

RECIST v1.1 
(Phase 2 only)

Additional Assessments
• Plasma BLU-222 concentrations 
• Biomarker assessments:
– Serum thymidine kinase 1 (TK1) modulation (proliferation 

marker and downstream target of pRb-E2F pathway)8

– Circulating tumor DNA (ctDNA) reduction 
– Modulation of key CCNE1/CDK2 pathway biomarkers 

including pRb (immediate downstream target of CDK2)9
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• As of April 10, 2024, 75 patients were included in the safety population (Table 1)

– 56 in monotherapy cohorts (50−800 mg BLU-222 twice daily [BID])

– 19 in the combination cohort (100−400 mg BLU-222 BID + 400 mg ribociclib + 500 mg fulvestrant) 

BLU-222, ribociclib, and fulvestrant combination therapy

Table 1: Demographics and baseline characteristics
BLU-222
(N=56)

BLU-222 + ribociclib + fulvestrant 
(N=19)

Age, years, median (min, max) 65 (21, 85) 58 (36, 79)

Age group, years, n (%)

<65 27 (48.2) 12 (63.2)

≥65 29 (51.8) 7 (36.8)

Sex, n (%)

Female 47 (83.9) 19 (100)

ECOG PS, n (%)

0 24 (42.9) 10 (52.6)

1 28 (50.0) 9 (47.4)

2 4 (7.1) 0

Tumor type, n (%)

Breast 17 (30.4) 19 (100)

Endometrial 5 (8.9) -

Ovarian 11 (19.6) -

Uterine 4 (7.1) -

Othera 19 (33.9) -

Number of prior lines of therapy, median (min, max) 5 (1, 14) 6 (2, 13)b

Prior CDK4/6i use (%)c 17 (30.4) 19 (100)
aOther cancers included prostate (n=3), fallopian tube (n=2), colorectal (n=2), adenocarcinoma, anal neuroendocrine, cervical, chondroblastic osteosarcoma, 
CIC-DUX4 sarcoma, extraovarian primary peritoneal clear cell carcinoma, gastric, hepatocellular, pancreatic, lung, thyroid and urothelial cancers (n=1 each). 
bPrior therapies in metastatic setting, median (min, max): 3 (1, 10). 
cAll HR+/HER2– breast cancer patients were treated with prior CDK4/6i.
CDK4/6i, cyclin–dependent kinase 4/6 inhibitor; ECOG PS, Eastern Cooperative Oncology Group performance status.

Safety
• BLU-222 (100 mg, 200 mg, and 400 mg) in combination with 400 mg ribociclib and 500 mg fulvestrant has been well tolerated

(Table 2)
• No patients experienced dose limiting toxicities (DLTs), treatment–related severe adverse events (SAEs), or Grade 4/5 adverse events (AEs)
• Treatment–related hematologic AEs were mostly mild

– 2 patients experienced Grade 3 white blood cell (WBC) decrease and neutropenia
• Gastrointestinal (GI) AEs were mostly Grade 1 with relatively low rates of diarrhea overall 
• 1 patient discontinued treatment (attributed to a ribociclib–related AEa)

Table 2: Treatment–emergent adverse events (TEAEs; ≥15%)
BLU-222 + ribociclib + fulvestrant

(N=19)
Preferred term, n (%) Any grade Grade 3a

Any TEAEs 19 (100) 7 (36.8)
TEAEs reported in ≥15%

Nausea 11 (57.9) 0 (0)
Vomiting 6 (31.6) 0 (0)
Anemia 5 (26.3) 2 (10.5)
Blood creatinine increase 5 (26.3) 0 (0)
Diarrhea 4 (21.1) 0 (0)
Neutropenia 4 (21.1) 2 (10.5)
Fatigue 4 (21.1) 0 (0)
Cough 3 (15.8) 0 (0)

aA patient with a history of cardiomyopathy and ventricular tachycardia with an implanted defibrillator who was taken off amiodarone prior to enrollment was taken off 
study for recurrent ventricular tachycardia.

BLU-222 monotherapy
AUC, area under the curve; BID, twice a day; Ceff, effective concentration.
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Pharmacokinetics
• BLU-222 area under the curve (AUC) in combination with ribociclib and fulvestrant increased in a dose–proportional manner across 

100, 200, and 400 mg BLU-222 BID combination cohorts (Figure 2)
– Preclinical data demonstrated that efficacy is driven by time over 90% inhibitory concentration (IC90) target coverage (data not shown)

• The average BLU-222 plasma concentration at 400 mg BID in combination cohort covers the projected effective concentration range 
(Ceff) for 10–12 hours of dosing interval

• Ribociclib exposure at steady state was comparable to that reported previously in literature10

Figure 2: Plasma concentration–time profiles and AUC after multiple oral administrations of BLU-222 
given BID in combination with ribociclib and fulvestrant

Pharmacodynamics
• Patients treated at 400 mg BLU-222 + 400 mg ribociclib + 500 mg fulvestrant showed the deepest TK1 reduction (Figure 3)

– TK1 reductions were significantly correlated with increasing exposure to BLU-222 and not ribociclib in patients treated 
with BLU-222 + ribociclib + fulvestrant combination (Figure 4)

• ctDNA reductions were observed in 6/6 patients who had ctDNA data available and were treated with 400 mg BLU-222 + 400 mg 
ribociclib + 500 mg fulvestrant combination (Figure 5)

Figure 3: BLU-222 dose–dependent reductions in TK1 observed in combination with 
ribociclib + fulvestrant in patients with HR+/HER2− breast cancer

aPatient with RB nonsense mutation.
bPatient with RB splice site mutation.
RB, retinoblastoma; TK1, thymidine kinase 1.

100 mg BLU-222 + 400 mg Ribociclib + 500 mg Fulvestrant
200 mg BLU-222 + 400 mg Ribociclib + 500 mg Fulvestrant
400 mg BLU-222 + 400 mg Ribociclib + 500 mg Fulvestrant

Figure 4: TK1 reductions in patients with HR+/HER2− breast cancer treated with 
BLU-222 + ribociclib + fulvestrant were significantly correlated with exposure to BLU-222

aIncreased TK1 reduction observed with consistent ribociclib combination dose of 400 mg. 
C1D15, cycle 1 day 15; TK1, thymidine kinase 1.
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Safety
• BLU-222 monotherapy has been well tolerated to date with no maximum tolerated dose (MTD) identified. Most common treatment–

emergent adverse events (TEAEs; ≥15%) were diarrhea (55%), nausea (54%), fatigue (39%), vomiting (38%), anemia (29%), 
photophobia (18%), hypokalemia (18%). No cardiac AEs were observed in the monotherapy cohort (n=56) and no effect of BLU-222 
on QTc was observed in Holter monitoring of a subset of patients (n=12) (Figure 7)

• 2 patients experienced DLTs; both improved after dose reduction:
– Grade 3 nausea in 1 patient at 800 mg BID
– Grade 3 blurred vision/photophobia in 1 patient at 600 mg BID

• Treatment–related hematologic and GI AEs were mild
• Treatment–related visual AEsa were reported in 16 (28.6%) patients

– Majority were brief, transient/intermittent Grade 1; 1 patient had Grade 3 blurred vision and photophobia. No acute 
ophthalmologic findings in any patients

• 3 patients discontinued study treatment due to AEsb

Figure 7: Holter data in a subset of patients (n=12) suggests no effect of BLU-222 on QTc

• Holter data show no exposure–QTc 
relationship (n=12)

• No patients with 30 msec or 60 msec 
QTcF increase from baseline

aBiochemical experiments demonstrate that BLU-222 is a weak inhibitor of phosphodiesterase 6 (890 nM PDE6C half–maximal inhibitory concentration [IC50]). Drugs 
that inhibit PDE6 (i.e., sildenafil and tadalafil) are known to cause transient, reversible visual symptoms such as changes in color or light perception.14, 15 

b2 patients discontinued due to treatment–related AEs (vomiting, nausea). 

Pharmacokinetics
• Consistent with prior reports, BLU-222 plasma concentrations increased in a dose–proportional trend up to 600 mg BID in 

monotherapy4

• The average effective half–life was 16 hours (calculated from the extent of accumulation, data not shown)

• BLU-222 monotherapy Ceff range led to tumor stasis in preclinical OVCAR-3, MKN-1, and T47D models, and correspond to 
25%, 25%, and 60% inhibition of pRb S807/811 in these models, respectively (data not shown)

Pharmacodynamics
• Consistent with prior data,4 in patients treated with BLU-222 monotherapy, dose–proportional reductions in TK1 activity were 

observed, with highest reductions seen at dose levels of 400 mg or above. Reductions in pRb were also seen in patients 
treated with BLU-222 at 400 mg and above

Efficacy
• 16 HR+/HER2− breast cancer patients were treated with BLU-222 monotherapy, 7 of whom were treated at doses projected 

to be in the active range (≥400 mg BID). Of these 7 patients, 3 had evidence of clinical benefit: 2 patients with non–
measurable disease remained on study for more than 6 months (229 days and 183 days, ongoing), 1 with significant 
reduction in disease–related bone pain, and 1 patient with measurable disease had a confirmed partial response (PR)
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Conclusions
• These data represent the first presentation of the successful combination of a selective CDK2 inhibitor with an 

approved CDK4/6 inhibitor 
• BLU-222 monotherapy was well tolerated in an unselected, heavily pretreated patient population with advanced solid 

tumors consistent with preclinical data supporting selectivity of BLU-222
• BLU-222 with ribociclib and fulvestrant combination therapy was well tolerated in patients with HR+/HER2− breast 

cancer, with no DLTs, no BLU-222–related dose discontinuations, only low–grade GI toxicity and low frequency 
hematologic toxicity

• BLU-222 in combination with ribociclib and fulvestrant resulted in compelling reductions in TK1 and ctDNA, with 
statistically significant correlation of TK1 reduction with BLU-222 exposure level

• Emerging signs of clinical benefit and antitumor activity in heavily pretreated patients demonstrates potential for 
BLU-222 in HR+/HER2− breast cancer

• Enrollment is ongoing for dose escalation and optimization of BLU-222 in combination with 400 mg and 
600 mg dose levels of ribociclib with fulvestrant. Dose confirmation cohorts for the combination with ribociclib and 
letrozole are planned

Figure 6: ctDNA reduction in patient 1
Combination escalation is ongoing. Efficacy in patients treated with 
BLU-222 in combination with ribociclib and fulvestrant is still immature. 
Emerging evidence of clinical benefit includes cases of resolution of 
disease-related bone pain and unconfirmed responses per RECIST criteria 
in 2 patients after the data cutoff:

Patient vignette 1: partial response (PR, unconfirmed)

77–year–old female with Stage IV HR+/HER2− breast cancer (metastases to 
bone and liver) with PIK3CA and ESR1 mutations, who had been treated with 
6 prior lines of therapy in the metastatic setting (CDK4/6i palbociclib + 
letrozole, exemestane + everolimus, alpelisib + fulvestrant, capecitabine, 
gemcitabine, and TDxd). Prior to coming on study, the patient had progression 
on TDxd with a new liver metastasis

Course of treatment with BLU-222 

• Initiated BLU-222 at 400 mg BID in combination with 400 mg ribociclib and 
500 mg fulvestrant with no Grade ≥3 AEs reported

• Biomarker results consistent with pathway inhibition and anti-tumor activity:
–  ctDNA tumor fraction was reduced by 29% by C2D1, including   
    reductions in all cancer–associated alleles (Figure 6)
–  On-treatment biopsy on C1D10 showed 82% reduction of pRb and 
    90% reduction of Ki67
–  TK1 activity was reduced by 81% on C1D15 

• An unconfirmed PR was observed with a 30% decrease in the target liver 
lesion after 2 cycles (week 8) of treatment. Treatment is ongoing

aBCOR, MAP3K13 and ESR1 genomic variations undetectable at C2D1. 
BCOR, BCL6 corepressor; ctDNA, circulating tumor DNA; ESR1, estrogen 
receptor 1; MAP3K, mitogen–activated protein kinase kinase kinase; PIK3CA, 
phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha; TDxd, 
trastuzumab deruxtecan; TK1, thymidine kinase 1; VAF, variant allele frequency.

aReported as part of FoundationOne®Liquid CDx. ctDNA tumor fraction, quantified by Foundation Medicine’s proprietary algorithm, is based on measurements of genomic variation and 
other Omic information.11 
bMeasures proportional change for all cancer–related somatic short variants between baseline (C1D1) and on–treatment timepoints.12 DNMT3A, TET2, JAK2, ASXL1, and SF3B1 were 
excluded from analysis due to a high likelihood of clonal hematopoiesis.13 Variants with VAF ≥40% and < ±10% change between baseline and on–treatment samples were considered 
germline mutations and excluded from analysis. 
cPatient with RB nonsense mutation. 
dPatient with RB splice site mutation.
ASXL1, ASXL transcriptional regulator 1; C1D1, cycle 1 day 1; ctDNA, circulating tumor DNA; DNMT3A, DNA methyltransferase 3 alpha; JAK2, Janus kinase 2; mVAFR, mean of all 
variant allele fraction ratios (VAFRs); RB, retinoblastoma; SF3B1, splicing factor 3b subunit 1; TET2, tet methylcytosine dioxygenase 2; TF, tumor fraction; VAF, variant allele frequency.

Figure 5: Reduction in ctDNA was observed as measured by both tumor fraction and mVAFR methods in 
patients treated with BLU-222 + ribociclib + fulvestrant combination
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aNo Grade 4 or 5 AEs reported to date. Combination therapy patient vignettes
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Patient vignette 2: partial response (PR, unconfirmed)

73–year–old female with Stage IV HR+/HER2− breast cancer (metastases to bone, liver, and lung) with PIK3CA and ESR1 mutations, who had been 
treated with 2 prior lines of therapy in the metastatic setting (CDK4/6i palbociclib + letrozole, mutant–selective PI3K inhibitor RLY2608 + fulvestrant, 
with progression after just 2 months on study with development of new liver lesions)

Course of treatment with BLU-222 

• Initiated BLU-222 at 100 mg BID in combination with 400 mg ribociclib and 500 mg fulvestrant

• Grade 3 neutropenia in Cycle 2 led to ribociclib dose reduction to 200 mg starting on C3D1

• BLU-222 dose was increased to 200 mg BID on C8D1; ribociclib dose remained at 200 mg

• At the beginning of Cycle 9, an unconfirmed PR was observed with the target and non–target lesions in the liver not detected (residual bone 
disease unchanged). Treatment is ongoing. Patient has been escalated to 400 mg BID BLU-222 starting in Cycle 9
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