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1 Methods: Eligibility Criteria
1.1 Inclusion Criteria
Each patient must have met all of the following inclusion criteria to be enrolled in the study:
1. Patients of the primary East Asian ethnicity (i.e., Japanese, Korean, or Taiwanese) aged ≥ 18 years (if local regulation requires a minimum age for informed consent of > 18 years, then patients must be the minimum age or older per the local regulation) when written study informed consent was obtained.
2. Patients with advanced nonhematologic malignancies, with the exception of primary brain tumor, and had failed or were not eligible for standard of care therapy. History of brain metastasis might be allowed if all of the following criteria were met: 
· Brain metastases had been treated
· There was no evidence of progression or hemorrhage after treatment
· Steroid had been discontinued for ≥ 4 weeks before the first dose of study drug
· There was no ongoing requirement for steroids or anti-epileptic drugs.
3. Received ≤ 4 prior lines of systemic cytotoxic chemotherapy for advanced or metastatic disease.
4. Eastern Cooperative Oncology Group performance status 0 to 1. 
5. Screening clinical laboratory values as specified below:
· Bone marrow reserve consistent with absolute neutrophil count ≥ 2000/mm3, platelet count ≥ 125,000/mm3, and hemoglobin ≥ 10 g/dL without transfusion in the last 4 weeks. Note: Prophylactic transfusions of blood products or any prophylactic use of hematopoietic growth factors (such as erythropoietin, thrombopoietin, granulocyte colony stimulating factor, and granulocyte macrophage colony stimulating factor) was not permitted during the screening period
· Hepatic: Total bilirubin ≤ 1.5 × upper limit of normal (ULN), alanine aminotransferase/aspartate aminotransferase ≤ 2.5 × ULN (≤ 5 × ULN if their elevation could be reasonably ascribed to the presence of hepatocellular carcinoma, biliary tract cancer, or metastatic disease in liver)
· Adequate renal function, defined as meeting any one of the following criteria:
· Serum creatinine < 1.5 × ULN
· Creatinine clearance based on the Cockcroft-Gault estimate ≥ 40 mL/min
· Creatinine clearance based on urine collection (12- or 24-hour) ≥ 40 mL/min
· Metabolic: Glycosylated hemoglobin (HbA1c) ≤ 7%, fasting serum glucose ≤ 130 mg/dL, and fasting triglycerides ≤ 300 mg/dL.
6. Female patients who:
· Were postmenopausal (natural amenorrhea, not caused by other medical reasons) for ≥ 1 year before the screening visit, OR
· Were surgically sterile, OR
· If they were of childbearing potential, agreed to practice one highly effective method of contraception and one additional effective (barrier) method at the same time, from the time of signing the informed consent through 90 days after the last dose of study drug, OR 
· Agreed to practice true abstinence, when this was in line with the preferred and usual lifestyle of the subject. Periodic abstinence [e.g., calendar, ovulation, symptothermal, postovulation methods], condoms only, withdrawal, spermicides only, and lactational amenorrhea were not acceptable methods of contraception. 
Male patients, even if surgically sterilized (i.e., status postvasectomy), who:
· Agreed to practice effective barrier contraception during the entire study treatment period and through 120 days after the last dose of study drug, OR
· Agreed to practice true abstinence, when this was in line with the preferred and usual lifestyle of the subject. Periodic abstinence [e.g., calendar, ovulation, symptothermal, postovulation methods for the female partner], condoms only, withdrawal, spermicides only, and lactational amenorrhea were not acceptable methods of contraception.
7. Ability to swallow oral medications.
8. Voluntary written consent obtained before performance of any study-related procedure not part of standard medical care, with the understanding that consent might be withdrawn by the patient at any time without prejudice to future medical care.
1.2 Exclusion criteria
Patients meeting any of the following exclusion criteria were not to be enrolled in the study:
1. Diagnosis of primary brain tumor.
2. Untreated brain metastasis or history of leptomeningeal disease or spinal cord compression.
3. Failed to recover from the reversible effects of prior anticancer therapies with the exception of alopecia, and after-effects associated with prior tyrosine kinase inhibitor therapy, such as hair depigmentation, hypothyroidism, and/or splinter hemorrhage.
4. Received prior cancer therapy or other investigational therapy within 2 weeks before the first dose of study drug. For prior therapies with a half-life longer than 3 days, the interval must be ≥ 28 days before the first dose of study drug.
5. Initiation of hematopoietic growth factors within 1 week before the first dose of study drug.
6. Requirement of systemic corticosteroid treatment within 7 days before receiving the first dose of sapanisertib. Inhalers and low-dose glucocorticoids for replacement therapy were allowed.
7. Manifestations of malabsorption caused by prior gastrointestinal surgery, gastrointestinal disease, or for some other reason that might alter the absorption of sapanisertib. In addition, patients with enteric stomata were also excluded.
8. Poorly controlled diabetes mellitus defined as HbA1c > 7%; patients with a history of transient glucose intolerance caused by corticosteroid administration were allowed if all other eligibility criteria were met.
9. Other clinically significant comorbidities, such as uncontrolled pulmonary disease (e.g., severe chronic obstructive pulmonary disease with hypoxemia, interstitial lung disease, radiation induced lung injury), active central nervous system disease, active infection, or any other condition that could have compromised the patient’s safety and participation in the study per protocol.
10. Known HIV infection.
11. Known hepatitis B surface antigen (HBsAg) positive, or known or suspected active hepatitis C virus (HCV) infection. Note: Patients who had isolated positive hepatitis B core antibody (HBcAb) and/or hepatitis B surface antibody (HBsAb) (i.e., in the setting of negative HBsAg) might be enrolled but had to have an undetectable hepatitis B virus viral load. Patients who had positive hepatitis C virus antibody (HCVAb) might be enrolled but had to have had an undetectable HCV viral load.
12. Female patients who were lactating and breastfeeding or had a positive serum pregnancy test during the screening period or a positive urine pregnancy test on cycle 1 day 1 before the first dose of the study drug. (Note: Female patients who were lactating were excluded, even if they discontinued breastfeeding).
13. History of any of the following within the last 6 months before the first dose of study drug:
· Ischemic myocardial event, including angina-requiring therapy and artery revascularization procedures
· Ischemic cerebrovascular event, including transient ischemic attack and artery revascularization procedures
· Requirement for inotropic support (excluding digoxin) or serious (uncontrolled) cardiac arrhythmia (including atrial flutter/fibrillation, ventricular fibrillation, or ventricular tachycardia)
· Placement of a pacemaker for control of rhythm
· New York Heart Association Class III or IV heart failure
· Pulmonary embolism.
14. Significant active cardiovascular or pulmonary disease before the first dose of study drug, including:
· Uncontrolled hypertension (i.e., systolic blood pressure > 180 mmHg; diastolic blood pressure > 95 mmHg)
· Pulmonary hypertension
· Uncontrolled asthma or oxygen saturation < 90% by pulse oximetry on room air
· Significant valvular disease; severe regurgitation or stenosis by imaging independent of symptom control with medical intervention; or history of valve replacement
· Medically significant (symptomatic) bradycardia
· History of arrhythmia requiring an implantable cardiac defibrillator
· Baseline prolongation of the rate corrected QT interval (QTc) (e.g., repeated demonstration of QTc interval > 480 ms, or history of congenital long QT syndrome, or torsades de pointes).
15. Diagnosed or treated for another malignancy within 2 years before the first dose or previously diagnosed with another malignancy and had any evidence of residual disease. Patients with nonmelanoma skin cancer or carcinoma in situ of any type were not excluded if they had undergone complete resection.
16. Requirement of daily or chronic use of proton pump inhibitors (PPIs) and/or the use of a PPI within 7 days before receiving the first dose of sapanisertib. Use of PPIs was also prohibited during the study.
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Supplementary Table S1 Summary of plasma PK parameters of sapanisertib on cycle 1 day 1 and cycle 1 day 15 (QD dosing schedule)
	

	n
	Tmax
(hrs)
	Cmax
(ng/mL)
	AUC24 
(ng*hr/mL)
	AUClast
(ng*hr/mL)
	T1/2
(hrs) 

	
	
	Median
	Min, Max
	Mean (sd)
	CV
	Mean (sd)
	CV
	Mean (sd)
	CV
	Mean (sd)
	CV

	Cycle 1 day 1
	
	
	
	
	
	
	
	
	
	
	

	Dose escalation 2 mg 
	3
	0.87
	0.5, 2.0
	23.9 (2.4)
	9.8
	138.1 (49.6)
	35.95
	133.5 (56.3)
	42.22
	6.6 (3.3)
	49.83

	Dose escalation 3 mg 
	6
	0.99
	0.4, 1.8
	42.8 (12.6)
	29.4
	200.2 (62.1)
	31.04
	189.2 (75.4)
	39.83
	6.0 (2.1)
	35.77

	Dose escalation 4 mg 
	7
	1.00
	0.5, 2.0
	56.9 (15.3)
	26.9
	314.6 (113.5)a
	36.09a
	324.2 (106.7)
	32.90
	6.8 (1.9)a
	27.94a

	Dose expansion 3 mg 
	6
	0.50
	0.4, 1.0
	42.8 (10.4)
	24.3
	187.7 (62.6)
	33.33
	185.3 (66.2)
	35.72
	6.8 (2.5)
	37.09

	Cycle 1 day 15
	
	
	
	
	
	
	
	
	
	
	

	Dose escalation 2 mg 
	3
	1.00
	0.5, 2.1
	33.4 (15.8)
	47.3
	236.8 (107.6)
	45.45
	235.9 (107.5)
	45.59
	9.2 (2.4)
	26.12

	Dose escalation 3 mg 
	6
	0.97
	0.5, 2.0
	48.7 (14.5)
	29.8
	259.5 (76.4)
	29.44
	253.1 (85.1)
	33.62
	6.9 (1.9)
	27.69

	Dose escalation 4 mg 
	4
	1.50
	0.9, 3.0
	57.2 (28.6)
	50.1
	366.1 (166.9)
	45.58
	353.4 (178.5)
	50.53
	5.2 (1.7)
	32.48

	Dose expansion 3 mg 
	6
	1.00
	0.9, 2.1
	48.7 (22.5)
	46.3
	342.8 (275.9)
	80.49
	340.4 (272.5)
	80.07
	8.4 (2.0)
	23.80


AUC24 area under the plasma concentration-time curve from 0-24 hours, AUClast under the plasma concentration-time curve from time 0 to time of last measurable concentration, Cmax maximum plasma concentration, CV coefficient of variation, PK pharmacokinetic, QD once daily, sd standard deviation, T1/2  terminal disposition phase half-life, Tmax time of first occurrence of Cmax.
an = 6


Supplementary Table S2 Summary of plasma PK parameters of sapanisertib on cycle 1 day 1 and cycle 1 day 15 (QW dosing schedule)
	

	n
	Tmax
(hours)
	Cmax
(ng/mL)
	AUC168 
(ng*hr/mL)
	AUClast
(ng*hr/mL)
	T1/2
(hours) 

	
	
	Median
	Min, Max
	Mean (sd)
	CV
	Mean (sd)
	CV
	Mean (sd)
	CV
	Mean (sd)
	CV

	Cycle 1 day 1
	
	
	
	
	
	
	
	
	
	
	

	Dose escalation 20 mg
	3
	0.47
	0.4, 2.1
	295.7 (211.9)
	71.7
	1749.1 (692.6)
	39.59
	1559.1 (585.9)
	37.58
	7.6 (1.7)
	22.90

	Dose escalation 30 mg
	3
	1.97
	1.0, 2.0
	293.0 (134.5)
	45.9
	2167.4 (907.8)
	41.89
	1979.6 (819.3)
	41.39
	6.6 (0.6)
	8.69

	Cycle 1 day 15
	
	
	
	
	
	
	
	
	
	
	

	Dose escalation 20 mg
	3
	2.63
	2.0, 4.1
	207.5 (121.0)
	58.3
	1962.3 (734.6)
	37.44
	1660.1 (545.7)
	32.87
	8.1 (2.2)
	27.71

	Dose escalation 30 mg
	3
	2.00
	0.5, 2.0
	379.3 (120.1)
	31.7
	3159.7 (1361.6)
	43.09
	2860.2 (1191.9)
	41.67
	7.0 (0.5)
	7.38


AUC168 area under the plasma concentration-time curve from 0–168 hours, AUClast under the plasma concentration-time curve from time 0 to time of last measurable concentration, Cmax maximum plasma concentration, CV coefficient of variation, PK pharmacokinetic, QW once weekly, sd standard deviation, T1/2  terminal disposition phase half-life, Tmax time of first occurrence of Cmax.



