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Additional File 1
Supplemental methods
Study assessments
Baseline characteristics were assessed using physical examination, electrocardiogram, extramedullary involvement, vital signs, body weight, biomarker assessments, patient-reported outcomes, and blood tests for BCR::ABL1 mutational analysis. Adverse events were coded using the Common Terminology Criteria for Adverse Events version 5.
Biomarker analyses were conducted by taking a 10-mL blood sample to assess BCR::ABL1 low-level mutations via MassArray (excluding patients in the asciminib monotherapy arm). Cellular markers were assessed by taking a 12-mL blood sample for flow cytometry analysis. Gene expression analysis was conducted by taking 2.5-mL blood samples at baseline and scheduled visits. On treatment failure, bone marrow aspirate for cytogenetic analysis was performed.

Rationale for study drug dose/duration of treatment 
Currently, the majority of newly diagnosed patients with chronic myeloid leukemia in chronic phase (CML-CP) are treated with imatinib 400 mg once daily (QD). Imatinib is administered with a light meal at the dose of 400 mg QD in this study. Therefore, it is desirable to follow the same conditions of administration for asciminib add-on. The exposure resulting from the recommended phase 2 dose (RP2D) in CML-CP (40-mg twice-daily monotherapy) is expected to be altered by the combined effect of drug interaction and food effect and may require a dose adjustment to achieve comparable exposure to the established RP2D. 
The doses of 40 or 60 mg QD add-on with imatinib 400 mg QD provide pharmacologically active exposure with different pharmacokinetic (PK) profiles; the benefit-risk ratio of each dose level needs to be further established. Asciminib 60 mg QD add-on with imatinib with low-fat meals leads to comparable exposure to that of the monotherapy RP2D as measured by the area under the curve and higher maximum drug concentration by approximately 1.6- to 1.9-fold, while the area under the curve is lower with asciminib 40 mg QD add-on (approximately 40%) but with maximum drug concentration close to that of the RP2D. Based on PK/drug-drug interaction and safety and tolerability data, both combination doses were investigated in this study. 
The safety profile of asciminib QD doses (40, 60, and 80 mg) has been evaluated in combination with imatinib 400 mg QD. Dose-limiting toxicities (DLTs) have been observed at all dose levels: one DLT in 9 patients in the asciminib 40-mg QD add-on cohort (neutrophil count decreased, grade 4), two DLTs in 6 patients in the asciminib 60-mg QD add-on cohort (abdominal pain, grade 3; nausea, grade 3), and two DLTs in 4 patients in the asciminib 80-mg QD cohort (pancreatitis, grade 2; lipase level increased, grade 3). From a clinical point of view and supported by the Bayesian logistic regression model, both asciminib 40 mg QD and 60 mg QD are appropriate to add on to imatinib 400 mg QD. The duration of treatment allowed for detection of early activity and tolerability of the asciminib add-on vs continued imatinib or switch to nilotinib. The asciminib monotherapy arm was created to assess asciminib at a dose of 80 mg QD for 48 weeks. The asciminib dose of 80 mg QD is based on clinical experience in patients with CML-CP from previous studies and PK/PD modeling-based exposure-response and exposure safety analyses. Asciminib 80 mg QD has been approved by the US Food and Drug Administration for the treatment of adult patients with Philadelphia chromosome–positive CML-CP previously treated with two or more TKIs.

Statistical analysis 
Analysis sets
The full analysis set comprised all randomized patients. The safety set included all patients who received at least one dose of any study treatment. The MR4.5 responder set included all patients in the full analysis set who achieved MR4.5 by the cutoff date. The crossover set consisted of all patients randomized to the continued imatinib arm who crossed over to receive asciminib add-on treatment after their week 48 visit. 

Supplemental results: AEs leading to discontinuation
Asciminib add-on arms
In the asciminib 40 mg once daily (QD) add-on arm, 1 patient died due to cardiac arrest.
In the asciminib 60-mg QD add-on arm, 1 patient reported an adverse event (AE) of grade 3 skin hyperesthesia, causing them to withdraw from study treatment. This condition is ongoing at grade 2 severity. In the asciminib 60-mg QD add-on arm, 1 patient reported both grade 4 elevated lipase level and grade 3 elevated amylase level, causing them to withdraw from study treatment. This is now resolved. In the asciminib 60-mg QD add-on arm, 1 patient reported an AE of grade 3 pancreatitis, causing them to withdraw from study treatment. This condition is now resolved. 

Nilotinib arm
One patient reported an AE of grade 3 increased γ-glutamyl transferase, causing them to withdraw from study treatment. This condition is ongoing. One patient reported an AE of grade 3 rash, grade 2 muscle weakness, and grade 2 myalgia, causing them to withdraw from study treatment. These are now resolved. One patient reported an AE of grade 2 pancreatitis, causing them to withdraw from study treatment. This condition is now resolved. One patient reported an AE of grade 4 increased lipase level and grade 3 acute pancreatitis causing them to withdraw from study treatment. The acute pancreatitis has been resolved; the increased lipase level is not resolved. One patient reported AEs of grade 3 peripheral ischemia and grade 3 arterial hypertension, causing them to withdraw from study treatment. Both conditions are ongoing. One patient reported an AE of grade 3 lipase elevation, causing them to withdraw from study treatment. This condition is now resolved. One patient reported AEs of grade 3 back pain, grade 2 constipation, grade 2 nausea, and grade 2 vomiting, causing them to withdraw from study treatment. All events are now resolved.
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Table S1. Inclusion/exclusion criteria

	Inclusion criteria
	Exclusion criteria

	1. Male or female patients ≥18 years of age with a confirmed diagnosis of CML-CPa
2. ≥1 year of treatment with imatinib as first TKI for CML-CP (patients have to be on imatinib 400 mg QD)b
3. BCR::ABL1IS >0.01% and ≤1% at the time of randomization (confirmed with central assessment at screening); patients must not have achieved DMR (MR4) confirmed by two consecutive tests at any time during prior imatinib treatment
· An isolated, single test result with BCR::ABL1 <0.01% (MR4) is allowed; however, it should not have been observed within the 9 months prior to randomization 
4. Laboratory values before randomization must be: 
· Absolute neutrophil count ≥1.5×109/L
· Platelets ≥75×109 /L 
· Hemoglobin ≥9 g/dL 
· Serum creatinine <1.5 mg/dL 
· Total bilirubin ≤1.5 × ULN except for patients with Gilbert syndrome who may only be included with total bilirubin ≤3.0 × ULN 
· Aspartate transaminase ≤3.0 × ULN 
· Alanine transaminase ≤3.0 × ULN 
· Alkaline phosphatase ≤2.5 × ULN 
· Serum lipase ≤1.5 × ULN (for serum lipase levels between ULN and ≤1.5 × ULN, levels must be considered not clinically significant and not associated with risk factors for acute pancreatitis)
5. Patients must have the following laboratory values (≥ LLN) or corrected to within normal limits with supplements prior to randomization:
·  Potassium (potassium increase of ≤6.0 mmol/L is acceptable if associated with creatinine clearancec within normal limits) 
· Total calcium (corrected for serum albumin; calcium increase of ≤12.5 mg/dl or 3.1 mmol/L is acceptable if associated with creatinine clearancec within normal limits) 
· Magnesium (magnesium increase of ≤3.0 mg/dL or 1.23 mmol/L if associated with creatinine clearancec within normal limits) 
	1. Treatment failure according to European LeukemiaNet criteria during imatinib treatment
· After 3 months of treatment, no complete hematologic response and/or Ph+ >95% 
· After 6 months of treatment, BCR::ABL1IS >10% and/or Ph+ >35%
· After 12 months of treatment, BCR::ABL1IS >1% and/or Ph+ >0 
· At any time, loss of complete hematologic response, loss of complete cytogenetic response, confirmed loss of MMR (in two consecutive tests, one of which with BCR::ABL1IS ≥1%), mutations, clonal chromosomal abnormalities in Ph+ cells 
2. Known second CP of CML after previous progression to AP/BC
3. Previous treatment with any TKIs other than imatinib
4. History or current diagnosis of ECG abnormalities indicating significant risk to safety of patients participating in the study 
5. Severe and/or uncontrolled concurrent medical disease that in the opinion of the investigator could cause unacceptable safety risks or compromise compliance with the protocol (eg, uncontrolled diabetes, active or uncontrolled infection, uncontrolled clinically significant hyperlipidemia, and high serum amylase)
6. History of acute pancreatitis within 1 year prior to randomization or medical history of chronic pancreatitis
7. History of chronic liver disease or ongoing acute liver disease
8. History of other active malignancy within 3 years prior to randomization with the exception of basal cell skin cancer, indolent prostate cancer, and carcinoma in situ treated curatively
9. Known history of HIV, chronic hepatitis B, or chronic hepatitis C infection
10. Impairment of GI function or GI disease that may significantly alter the absorption of study drug (eg, ulcerative disease, uncontrolled nausea, vomiting, diarrhea, malabsorption syndrome, small bowel resection, or gastric bypass surgery)
11. Treatment with strong inducers or inhibitors of CYP3A that cannot be discontinued or switched to a different medication ≥1 week prior to the start of treatment and for the duration of the study
· Patients must avoid consumption of grapefruit, Seville oranges, or products containing the juice of each during the entire study and preferably 7 days before the first dose of study medications, due to potential CYP3A4 interaction with the study medications. Orange juice is allowed
12. History of hypersensitivity to any of the study treatments or its excipients or to drugs of similar chemical classes
13. Participation in a prior investigational study within 30 days prior to randomization or within 5 half-lives of the investigational product, whichever is longer
14. Pregnant or nursing (lactating) women
15. Patients who have achieved DMR (MR4) confirmed by two consecutive tests at any time during prior imatinib treatment


ABL1, ABL proto-oncogene; AP, accelerated phase; BC, blast crisis; BCR, breakpoint cluster region 1; CML, chronic myeloid leukemia; CP, chronic phase; CYP3A4, cytochrome P450 3A4; DMR, deep molecular response; ECG, electrocardiogram; GI, gastrointestinal; IS, International Scale; LLN, lower limit of normal; MMR, major molecular response; MR4, BCR::ABL1IS ≤0.01%; Ph, Philadelphia chromosome; QD, once daily; TKI, tyrosine kinase inhibitor; ULN, upper limit of normal.  
a CML-CP diagnosis definition: 
· <15% blasts in peripheral blood and bone marrow
· <30% blasts plus promyelocytes in peripheral blood and bone marrow
· <20% basophils in the peripheral blood
· ≥100×109/L (≥100,000/mm3) platelets
· No evidence of extramedullary leukemic involvement, with the exception of hepatosplenomegaly
b A protocol amendment on August 24, 2023, allowed patients who were treated with imatinib at a dose of ≥300 mg QD as first TKI therapy for ≥1 year without DMR.

c Calculated using Cockcroft-Gault formula. 
Table S2. MR4.5 rate at scheduled time points
	 
	Asciminib 40 mg QD + imatinib
n=21
	Asciminib 60 mg QD + imatinib
n=21
	Imatinib
n=21
	Nilotinib
n=21

	MR4.5 rate 
	n (%)
	90% CI, %
	n (%)
	90% CI, %
	n (%)
	90% CI, %
	n (%)
	90% CI, %

	At week 8
	2 (9.5)
	1.7-27.1
	0
	0.0-13.3
	0
	0.0-13.3
	0
	0.0-13.3

	At week 12
	3 (14.3)
	4.0-32.9
	4 (19.0)
	6.8-38.4
	0
	0.0-13.3
	0
	0.0-13.3

	At week 24
	3 (14.3)
	4.0-32.9
	4 (19.0)
	6.8-38.4
	0
	0.0-13.3
	2 (9.5)
	1.7-27.1

	At week 48
	4 (19.0)
	6.8-38.4
	6 (28.6)
	13.2-48.7
	0
	0.0-13.3
	1 (4.8)
	0.2-20.7

	At week 96
	4 (19.0)
	6.8-38.4
	4 (19.0)
	6.8-38.4
	1 (4.8)
	0.2-20.7
	2 (9.5)
	1.7-27.1


ABL1, ABL proto-oncogene 1; BCR, breakpoint cluster region; IS, International Scale; MR4.5, BCR::ABL1IS ≤0.0032%; QD, once daily.


Table S3. Cumulative MR4.5 rate by scheduled time points
	 
	Asciminib 40 mg QD + imatinib
n=21
	Asciminib 60 mg QD + imatinib
n=21
	Imatinib
n=21
	Nilotinib
n=21

	MR4.5 rate 
	n (%)
	90% CI, %
	n (%)
	90% CI, %
	n (%)
	90% CI, %
	n (%)
	90% CI, %

	By week 8
	2 (9.5)
	1.7-27.1
	0
	0.0-13.3
	0
	0.0-13.3
	0
	0.0-13.3

	By week 12
	3 (14.3)
	4.0-32.9
	4 (19.0)
	6.8-38.4
	0
	0.0-13.3
	0
	0.0-13.3

	By week 24
	4 (19.0)
	6.8-38.4
	5 (23.8)
	9.9-43.7
	0
	0.0-13.3
	2 (9.5)
	1.7-27.1

	By week 48
	4 (19.0)
	6.8-38.4
	6 (28.6)
	13.2-48.7
	0
	0.0-13.3
	3 (14.3)
	4.0-32.9

	By week 96
	6 (28.6)
	13.2-48.7
	6 (28.6)
	13.2-48.7
	2 (9.5)
	1.7-27.1
	4 (19.0)
	6.8-38.4


ABL1, ABL proto-oncogene 1; BCR, breakpoint cluster region; IS, International Scale; MR4.5, BCR::ABL1IS ≤0.0032%; QD, once daily.


Table S4. MR4 rate at scheduled time points
	 
	Asciminib 40 mg QD + imatinib
n=21
	Asciminib 60 mg QD + imatinib
n=21
	Imatinib
n=21
	Nilotinib
n=21

	MR4 rate 
	n (%)
	90% CI, %
	n (%)
	90% CI, %
	n (%)
	90% CI, %
	n (%)
	90% CI, %

	At week 8
	3 (14.3)
	4.0-32.9
	5 (23.8)
	9.9-43.7
	0
	0.0-13.3
	0
	0.0-13.3

	At week 12
	6 (28.6)
	13.2-48.7
	6 (28.6)
	13.2-48.7
	1 (4.8)
	0.2-20.7
	2 (9.5)
	1.7-27.1

	At week 24
	7 (33.3)
	16.8-53.6
	5 (23.8)
	9.9-43.7
	1 (4.8)
	0.2-20.7
	3 (14.3)
	4.0-32.9

	At week 48
	9 (42.9)
	24.5-62.8
	6 (28.6)
	13.2-48.7
	0
	0.0-13.3
	5 (23.8)
	9.9-43.7

	At week 96
	8 (38.1)
	20.6-58.3
	5 (23.8)
	9.9-43.7
	2 (9.5)
	1.7-27.1
	6 (28.6)
	13.2-48.7


ABL1, ABL proto-oncogene 1; BCR, breakpoint cluster region; IS, International Scale; MR4, BCR::ABL1IS ≤0.01%; QD, once daily.



Table S5. Cumulative MR4 rate by scheduled time points
	 
	Asciminib 40 mg QD + imatinib
n=21
	 Asciminib 60 mg QD + imatinib
n=21
	Imatinib
n=21
	Nilotinib
n=21

	MR4 rate 
	n (%)
	90% CI, %
	n (%)
	90% CI, %
	n (%)
	90% CI, %
	n (%)
	90% CI, %

	By week 8
	4 (19.0)
	6.8-38.4
	5 (23.8)
	9.9-43.7
	0
	0.0-13.3
	0
	0.0-13.3

	By week 12
	6 (28.6)
	13.2-48.7
	6 (28.6)
	13.2-48.7
	1 (4.8)
	0.2-20.7
	2 (9.5)
	1.7-27.1

	By week 24
	10 (47.6)
	28.6-67.2
	6 (28.6)
	13.2-48.7
	2 (9.5)
	1.7-27.1
	3 (14.3)
	4.0-32.9

	By week 48
	10 (47.6)
	28.6-67.2
	6 (28.6)
	13.2-48.7
	3 (14.3)
	4.0-32.9
	6 (28.6)
	13.2-48.7

	By week 96
	11 (52.4)
	32.8-71.4
	7 (33.3)
	16.8-53.6
	3 (14.3)
	4.0-32.9
	10 (47.6)
	28.6-67.2


ABL1, ABL proto-oncogene 1; BCR, breakpoint cluster region; IS, International Scale; MR4, BCR::ABL1IS ≤0.01%; QD, once daily.

Table S6. MR4.5 at scheduled time points in patients who crossed over
	 
	Asciminib 60 mg QD + imatinib crossover
n=14

	MR4.5 rate 
	n (%)
	90% CI, %

	At CO week 8
	2 (14.3)
	2.6-38.5

	At CO week 12
	2 (14.3)
	2.6-38.5

	At CO week 24
	2 (14.3)
	2.6-38.5

	At CO week 48
	3 (21.4)
	6.1-46.6

	At CO week 96
	2 (14.3)
	2.6-38.5


ABL1, ABL proto-oncogene 1; BCR, breakpoint cluster region; CO, crossover; IS, International Scale; MR4.5, BCR::ABL1IS ≤0.0032%; QD, once daily.





Table S7. Cumulative MR4.5 by scheduled time points in patients who crossed over
	 
	Asciminib 60 mg QD + imatinib crossover
n=14

	MR4.5 rate 
	n (%)
	90% CI, %

	By CO week 8
	2 (14.3)
	 2.6-38.5

	By CO week 12
	2 (14.3)
	 2.6-38.5

	By CO week 24
	2 (14.3)
	 2.6-38.5

	By CO week 48
	3 (21.4)
	 6.1-46.6

	By CO week 96
	4 (28.6)
	10.4-54.0


ABL1, ABL proto-oncogene 1; BCR, breakpoint cluster region; CO, crossover; IS, International Scale; MR4.5, BCR::ABL1IS ≤0.0032%; QD, once daily.

Table S8. AEs leading to discontinuation across treatment arms
	 
	Asciminib 40 mg QD + imatinib
n=21
	Asciminib 60 mg QD + imatinib
n=21
	Imatinib
n=20a
	Nilotinib
n=21

	n (%)
	All grades
	Grade ≥3
	All grades
	Grade ≥3
	All grades
	Grade ≥3
	All grades
	Grade ≥3

	Patients with ≥1 event
	1 (4.8)
	1 (4.8)
	3 (14.3)
	3 (14.3)
	0
	0
	7 (33.3)
	6 (28.6)

	Cardiac arrest
	1 (4.8)
	   1 (4.8)
	0
	0
	0
	0
	0
	0

	Amylase increased
	0
	0
	1 (4.8)b
	1 (4.8)b
	0
	0
	0
	0

	Hyperesthesia
	0
	0
	1 (4.8) 
	1 (4.8)
	0
	0
	0
	0

	Pancreatitis
	0
	0
	1 (4.8)
	1 (4.8)
	0
	0
	1 (4.8)
	0

	Back pain
	0
	0
	0
	0
	0
	0
	1 (4.8)
	1 (4.8)

	Hypertension
	0
	0
	0
	0
	0
	0
	1 (4.8)
	1 (4.8)

	Lipase increased
	0
	0
	1 (4.8)b
	1 (4.8)b
	0
	0
	2 (9.5)
	2 (9.5)

	Pancreatitis acute
	0
	0
	0
	0
	0
	0
	1 (4.8)
	1 (4.8)

	Peripheral ischemia
	0
	0
	0
	0
	0
	0
	1 (4.8)
	1 (4.8)

	Rash
	0
	0
	0
	0
	0
	0
	1 (4.8)
	1 (4.8)

	Constipation
	0
	0
	0
	0
	0
	0
	1 (4.8)
	0

	Muscular weakness
	0
	0
	0
	0
	0
	0
	1 (4.8)
	0

	Myalgia
	0
	0
	0
	0
	0
	0
	1 (4.8)
	0

	Nausea
	0
	0
	0
	0
	0
	0
	1 (4.8)
	0

	Vomiting
	0
	0
	0
	0
	0
	0
	1 (4.8)
	0


AE, adverse event; QD, once daily.
a One patient in the continued imatinib arm was not treated due to patient decision. 
bOne event of amylase increase and lipase increase occurred in the same patient.
Table S9. AOEs reported in patients in either treatment arm at week 96
	 
	Asciminib 40 mg QD + imatinib
n=21
	Asciminib 60 mg QD + imatinib
n=21
	Imatinib
n=20a
	Nilotinib
n=21

	AOEs, n (%)
	All grades
	Grade ≥3
	All grades
	Grade ≥3
	All grades
	Grade ≥3
	All grades
	Grade ≥3

	Carotid artery stenosis
	0
	0
	0
	0
	0
	0
	1 (4.8)
	0


AOE, arterial-occlusive event; QD, once daily.
a One patient in the continued imatinib arm was not treated due to patient decision.

Figure S1. BCR::ABL1IS over time across the different treatment arms. a) Asciminib 40 mg QD add-on arm, b) Asciminib 60 mg QD add-on arm, c) Continued imatinib arm, d) Switch to nilotinib arm. 
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ABL1, ABL proto-oncogene 1; BCR, breakpoint cluster region; IS, International Scale; MMR, major molecular response (BCR::ABL1IS ≤0.1%); MR4, BCR::ABL1IS ≤0.01%; MR4.5, BCR::ABL1IS ≤0.0032%; MR5, BCR::ABL1IS ≤0.001; QD, once daily.  
Each line on the graph represents BCR::ABL1IS levels over time for an individual patient.d)
c)
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