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	Patients, N
	Completed treatment with rescue medication, n (%)

	Premature trial product 
discontinuation, n (%)

	Trial
	Treatment group
	Met
	SU ± meta
	SGLT2i ± metb 
	Ins
	Ins + met
	Otherc
	Met
	SU ± meta
	SGLT2i ± metb 
	Ins
	Ins + met
	Otherc
	Met
	SU ± meta
	SGLT2i ± metb 
	Ins
	Ins + met
	Otherc

	PIONEER 3
	Oral semaglutide 3 mg
	246
	220
	-
	-
	-
	-
	57 (23)
	88 (40)
	-
	-
	-
	-
	49 (20)
	29 (13)
	-
	-
	-
	-

	
	Oral semaglutide 7 mg
	247
	219
	-
	-
	-
	-
	39 (16)
	56 (26)
	-
	-
	-
	-
	33 (13)
	37 (17)
	-
	-
	-
	-

	
	Oral semaglutide 14 mg
	245
	220
	-
	-
	-
	-
	10 
(4)
	31 (14)
	-
	-
	-
	-
	48 (20)
	41 (19)
	-
	-
	-
	-

	
	Sitagliptin 100 mg
	248
	219
	-
	-
	-
	-
	52 (21)
	71 (32)
	-
	-
	-
	-
	36 (15)
	25 (11)
	-
	-
	-
	-

	PIONEER 4
	Oral semaglutide 14 mg
	211
	-
	74
	-
	-
	-
	13 
(6)
	-
	5 
(7)
	-
	-
	-
	33 (16)
	-
	11 (15)
	-
	-
	-

	
	Liraglutide 1.8 mg
	211
	-
	73
	-
	-
	-
	16 
(8)
	-
	1 
(1)
	-
	-
	-
	27 (13)
	-
	9 
(12)
	-
	-
	-

	
	Placebo
	106
	-
	36
	-
	-
	-
	31 (29)
	-
	11 (31)
	-
	-
	-
	14 (13)
	-
	3 
(8)
	-
	-
	-

	PIONEER 5
	Oral semaglutide 14 mg
	39
	65
	-
	-
	-
	59
	0
	2 
(3)
	-
	-
	-
	4 
(7)
	8 
(21)
	14 (22)
	-
	-
	-
	8 
(14)

	
	Placebo
	38
	67
	-
	-
	-
	56
	3 
(8)
	5 
(7)
	-
	-
	-
	6 
(11)
	5 
(13)
	7 
(10)
	-
	-
	-
	8 
(14)

	PIONEER 7
	Oral semaglutide flex
	102
	122
	17
	-
	-
	12
	3 
(3)
	4 
(3)
	1 
(6)
	-
	-
	0
	21 (21)
	16 (13)
	2 (12)
	-
	-
	3 (25)

	
	Sitagliptin 100 mg
	87
	122
	34
	-
	-
	8
	13 (15)
	19 (16)
	5 
(15)
	-
	-
	1 (13)
	11 (13)
	6 
(5)
	2 
(6)
	-
	-
	4 (50)

	PIONEER 8
	Oral semaglutide 3 mg
	-
	-
	-
	61
	123
	-
	-
	-
	-
	15 (25)
	35 (28)
	-
	-
	-
	-
	10 (16)
	14 (11)
	-

	
	Oral semaglutide 7 mg
	-
	-
	-
	58
	124
	-
	-
	-
	-
	5 
(9)
	28 (23)
	-
	-
	-
	-
	14 (24)
	20 (16)
	-

	
	Oral semaglutide 14 mg
	-
	-
	-
	59
	122
	-
	-
	-
	-
	6 
(10)
	23 (19)
	-
	-
	-
	-
	15 (25)
	22 (18)
	-

	
	Placebo
	-
	-
	-
	59
	125
	-
	-
	-
	-
	19 (32)
	43 (34)
	-
	-
	-
	-
	6 
(10)
	16 (13)
	-


Rescue medication defined as use of new anti-diabetic medication as add-on to trial product and used for more than 21 days with the initiation at or after randomisation and before last day on trial product, and/or intensification of anti-diabetic medication (> 20% increase in dose relative to baseline) for more than 21 days with the intensification at or after randomisation and before last day on trial product.
aSU + met in PIONEER 3, SU ± met in PIONEER 5 and 7; bSGLT2i + met in PIONEER 4, SGLT2i ± met in PIONEER 7; cMet, SU ± met, or ins ± met in PIONEER 5, 1–2 of met, SU, SGLT2i, TZD in PIONEER 7.
flex flexible dose adjustment, ins insulin, met metformin, N number of patients included in analyses, n number of patients with at least one event, SGLT2i sodium-glucose cotransporter-2 inhibitor, SU sulphonylurea, TZD thiazolidinedione
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Table S2. Adverse events by insulin regimen in PIONEER 8. 
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	Patients, N
	Any AE, n (%)
	Gastrointestinal AE, n (%)
	Serious AE, 
n (%)
	AE leading to trial product discontinuation, n (%)

	Treatment group
	Basal
	Premixed
	Basal-bolus
	Basal
	Premixed
	Basal-bolus
	Basal
	Premixed
	Basal-bolus
	Basal
	Premixed
	Basal-bolus
	Basal
	Premixed
	Basal-bolus

	Oral semaglutide 
3 mg
	77
	36
	71
	50 (65)
	25 (69)
	62 (87)
	28 (36)
	9 (25)
	35 (49)
	6 (8)
	3 (8)
	16 (23)
	4 (5)
	1 (3)
	8 (11)

	Oral semaglutide 
7 mg
	76
	32
	73
	58 (76)
	24 (75)
	60 (82)
	34 (45)
	16 (50)
	31 (42)
	5 (7)
	5 (16)
	9 (12)
	8 (11)
	2 (6)
	6 (8)

	Oral semaglutide 14 mg
	76
	35
	70
	62 (82)
	28 (80)
	61 (87)
	35 (46)
	21 (60)
	35 (50)
	5 (7)
	3 (9)
	4 (6)
	9 (12)
	8 (23)
	7 (10)

	Placebo
	80
	32
	72
	56 (70)
	26 (81)
	57 (79)
	22 (28)
	9 (28)
	16 (22)
	3 (4)
	6 (19)
	8 (11)
	2 (3)
	1 (3)
	2 (3)


Data are for the on-treatment period.
AE adverse event, N number of patients included in analyses, n number of patients with at least one event.


Table S3. Hypoglycaemic episodes by background medication (i) and insulin regimen (ii).
(i)
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	Patients, N
	Severe or BG-confirmed symptomatic hypoglycaemic episodes, n (%)
	Severe hypoglycaemic episodes,
n (%)

	Trial
	Treatment group
	Met
	SU ± meta
	SGLT2i ± metb 
	Ins
	Ins + met
	Otherc
	Met
	SU ± meta
	SGLT2i ± metb 
	Ins
	Ins + met
	Otherc
	Met
	SU ± meta
	SGLT2i ± metb 
	Ins
	Ins + met
	Otherc

	PIONEER 3
	Oral semaglutide 3 mg
	246
	220
	-
	-
	-
	-
	1 (<1)
	22 (10)
	-
	-
	-
	-
	0
	0
	-
	-
	-
	-

	
	Oral semaglutide 7 mg
	247
	217
	-
	-
	-
	-
	5 
(2)
	19 (9)
	-
	-
	-
	-
	0
	0
	-
	-
	-
	-

	
	Oral semaglutide 14 mg
	245
	220
	-
	-
	-
	-
	6 
(2)
	30 (14)
	-
	-
	-
	-
	1 (<1)
	0
	-
	-
	-
	-

	
	Sitagliptin 100 mg
	248
	218
	-
	-
	-
	-
	4 
(2)
	35 (16)
	-
	-
	-
	-
	1 (<1)
	3 
(1)
	-
	-
	-
	-

	PIONEER 4
	Oral semaglutide 14 mg
	211
	-
	74
	-
	-
	-
	1 (<1)
	-
	1 
(1)
	-
	-
	-
	0
	-
	0
	-
	-
	-

	
	Liraglutide 1.8 mg
	211
	-
	73
	-
	-
	-
	6 
(3)
	-
	1 
(1)
	-
	-
	-
	0
	-
	0
	-
	-
	-

	
	Placebo
	106
	-
	36
	-
	-
	-
	2 
(2)
	-
	1 
(3)
	-
	-
	-
	0
	-
	0
	-
	-
	-

	PIONEER 5
	Oral semaglutide 14 mg
	39
	65
	-
	-
	-
	59
	0
	3 
(5)
	-
	-
	-
	6 (10)
	0
	0
	-
	-
	-
	0

	
	Placebo
	38
	67
	-
	-
	-
	56
	0
	2 
(3)
	-
	-
	-
	1 
(2)
	0
	0
	-
	-
	-
	0

	PIONEER 7
	Oral semaglutide flex
	102
	122
	17
	-
	-
	12
	1 
(1)
	13 (11)
	0
	-
	-
	0
	0
	0
	0
	-
	-
	0

	
	Sitagliptin 100 mg
	87
	122
	34
	-
	-
	7
	1 
(1)
	13 (11)
	0
	-
	-
	0
	0
	0
	0
	-
	-
	0

	PIONEER 8
	Oral semaglutide 3 mg
	-
	-
	-
	61
	123
	-
	-
	-
	-
	21 (34)
	31 (25)
	-
	-
	-
	-
	2 
(3)
	3 
(2)
	-

	
	Oral semaglutide 7 mg
	-
	-
	-
	57
	124
	-
	-
	-
	-
	13 (23)
	34 (27)
	-
	-
	-
	-
	1 
(2)
	0
	-

	
	Oral semaglutide 14 mg
	-
	-
	-
	59
	122
	-
	-
	-
	-
	14 (24)
	34 (28)
	-
	-
	-
	-
	0
	2 
(2)
	-

	
	Placebo
	-
	-
	-
	59
	125
	-
	-
	-
	-
	18 (31)
	36 (29)
	-
	-
	-
	-
	1 
(2)
	0
	-





(ii)
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	Patients, N
	Severe or BG-confirmed symptomatic hypoglycaemic episodes, n (%)
	Severe hypoglycaemic episodes, 
n (%)

	Treatment group
	Basal
	Premixed
	Basal-bolus
	Basal
	Premixed
	Basal-bolus
	Basal
	Premixed
	Basal-bolus

	Oral semaglutide 3 mg
	77
	36
	71
	8 (10)
	8 (22)
	36 (51)
	0
	1 (3)
	4 (6)

	Oral semaglutide 7 mg
	76
	32
	73
	12 (16)
	6 (19)
	29 (40)
	0
	0
	1 (1)

	Oral semaglutide 14 mg
	76
	35
	70
	10 (13)
	7 (20)
	31 (44)
	0
	1 (3)
	1 (1)

	Placebo
	80
	32
	72
	16 (20)
	11 (34)
	27 (38)
	0
	1 (3)
	0


Data are for the on-treatment period. Severe episodes were classified according to the American Diabetes Association criteria. BG confirmation was a plasma glucose value < 3.1 mmol/L (56 mg/dL).
aSU + met in PIONEER 3, SU ± met in PIONEER 5 and 7; bSGLT2i + met in PIONEER 4, SGLT2i ± met in PIONEER 7; cMet, SU ± met or ins ± met in PIONEER 5, 1–2 of met, SU, SGLT2i, TZD in PIONEER 7.
BG blood glucose, flex flexible dose adjustment, ins insulin, met metformin, N number of patients included in analyses, n number of patients with at least one event, SGLT2i sodium-glucose cotransporter-2 inhibitor, SU sulphonylurea, TZD thiazolidinedione
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(i)
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	Patients, N
	Genital infections, n (%)

	Trial
	Treatment group
	Met
	SU ± meta
	SGLT2i ± metb 
	Otherc
	Met
	SU ± meta
	SGLT2i ± metb 
	Otherc

	PIONEER 4
	Oral semaglutide 14 mg
	101
	-
	46
	-
	0
	-
	1 (2)
	-

	
	Liraglutide 1.8 mg
	109
	-
	40
	-
	0
	-
	0
	-

	
	Placebo
	53
	-
	21
	-
	0
	-
	0
	-

	PIONEER 7
	Oral semaglutide flex
	60
	70
	10
	5
	0
	0
	0
	0

	
	Sitagliptin 100 mg
	50
	64
	20
	5
	0
	0
	1 (5)
	0



(ii)
	
	
	Patients, N
	Genital infections, n (%)

	Trial
	Treatment group
	Met
	SU ± meta
	SGLT2i ± metb 
	Otherc
	Met
	SU ± meta
	SGLT2i ± metb 
	Otherc

	PIONEER 4
	Oral semaglutide 14 mg
	110
	-
	28
	-
	2 (2)
	-
	1 (4)
	-

	
	Liraglutide 1.8 mg
	102
	-
	33
	-
	0
	-
	1 (3)
	-

	
	Placebo
	53
	-
	15
	-
	0
	-
	0
	-

	PIONEER 7
	Oral semaglutide flex
	42
	52
	7
	7
	0
	0
	0
	0

	
	Sitagliptin 100 mg
	37
	58
	14
	2
	0
	0
	1 (7)
	0





(iii)
	
	
	Patients, N
	Increased urination, n (%)

	Trial
	Treatment group
	Met
	SU ± meta
	SGLT2i ± metb 
	Otherc
	Met
	SU ± meta
	SGLT2i ± metb 
	Otherc

	PIONEER 4
	Oral semaglutide 14 mg
	211
	-
	74
	-
	0
	-
	1 (1)
	-

	
	Liraglutide 1.8 mg
	211
	-
	73
	-
	2 (1)
	-
	0
	-

	
	Placebo
	106
	-
	36
	-
	0
	-
	0
	-

	PIONEER 7
	Oral semaglutide flex
	102
	122
	17
	12
	0
	1 (1)
	0
	0

	
	Sitagliptin 100 mg
	87
	122
	34
	7
	0
	0
	0
	0


Data are for the on-treatment period. Genital infection was defined as occurrence of at least one of the following preferred terms: balanoposthitis, balanitis, genital infection fungal, genitourinary tract infection, balanitis candida, scrotal abscess and penile infection (in males), and vulvovaginal mycotic infection, vaginal infection, vulvitis, vulvovaginal candidiasis, genital infection, genital candidiasis, genital infection fungal, genitourinary tract infection, vulvovaginitis, cervicitis, urogenital infection fungal and vaginitis bacterial (in females). Increased urination was defined as occurrence of at least one of the following preferred terms: polyuria, pollakiuria or nocturia.
aSU + met in PIONEER 3, SU ± met in PIONEER 5 and 7; bSGLT2i + met in PIONEER 4, SGLT2i ± met in PIONEER 7; cMet, SU ± met or ins ± met in PIONEER 5, 1–2 of met, SU, SGLT2i, TZD in PIONEER 7.
ins insulin, met metformin, N number of patients included in analyses, n number of patients with at least one event, SGLT2i sodium-glucose cotransporter-2 inhibitor, SU sulphonylurea, TZD thiazolidinedione.


[bookmark: _Hlk47608818]Figure S1. Change in insulin dose for patients receiving oral semaglutide 14 mg and placebo by insulin regimen in PIONEER 8.
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Data are estimated changes from baseline (means with SEs in brackets) for the treatment policy estimand (regardless of trial product discontinuation or rescue medication use). 
N total number of patients in each subgroup (full analysis set), SE standard error.
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