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Semaglutide

Spacer and C18 fatty di-acid chain
attached to Lys in position 26

Amino acid substitution at position 8

Amino acid substitution at position 34

Liraglutide Native GLP-1

Agent t1/2 tmax

Exenatide BID

Lixisenatide OD

Liraglutide OD

Dulaglutide OW

Exenatide OW

Semaglutide OW





Mode of absorption
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4154:

Drug–drug interactions
4065:
4141: 
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4249:
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4279:

PK in special populations
4079:

4082:

Dose equivalence, metabolites
and safety
3691:
3692:
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Semaglutide SNAC



Fed profiles (n=25) Fasting profiles (n=26)



30 mins

21 3
Wake up fasting and take

your semaglutide tablet with
up to half a glass of water

(120 mL/4 fl oz)

Wait at least 30 minutes
before eating, drinking

or taking any other
oral medication

Have your first meal and
drink of the day and take any
other medications you need



Energy intake, kJ p valueETD [95% CI]
Relative

difference
Placebo

Oral semaglutide
14 mg







Lisinopril

S-warfarin

Metformin

Digoxin



nitatsavusoRedimesoruF
Co-administered drug



Ethinylestradiol

Levonorgestrel







Semaglutide dose range (4-week escalation)

Dose escalation (40 mg once daily)

Comparators (4-week escalation)



Placebo 
n=71

Oral semaglutide 
4-week escalation

Oral 
semaglutide 

8-week 
escalation

Oral 
semaglutide 

2-week 
escalation s.c. 

semaglutide 
1 mg 
n=69

2.5 mg 
n=70

5 mg 
n=70

10 mg 
n=69

20 mg 
n=70

40 mg 
n=71

40 mg 
n=70

40 mg 
n=70

Male, % of patients

Age, years

Duration of 
diabetes, years

HbA1c, %

FPG, mmol/L

Body weight, kg

BMI, kg/m2

Metformin use,  
% of patients

A B





Placebo

Oral semaglutide  
4-week escalation

Oral 
semaglutide 

8-week 
escalation

Oral 
semaglutide 

2-week 
escalation s.c. 

semaglutide 
1 mg2.5 mg 5 mg 10 mg 20 mg 40 mg 40 mg 40 mg

N (%) E N (%) E N (%) E N (%) E N (%) E N (%) E N (%) E N (%) E N (%) E

Subjects 71 70 70 69 70 71 70 70 69

AEs

SAEs

AEs leading 
to premature 
trial product 
discontinuation

Any  
gastrointestinal AEs



- extension

emaglutide flex 

Semaglutide 14 mg

Oral semaglutide (Flex)

Oral sitagliptin 100 mg



Liraglutide 0.9 mg

PIONEER 9

Monotherapy

Oral semaglutide 3 mg

Oral semaglutide 7 mg

Oral semaglutide 14 mg

Placebo

PIONEER 10

 vs GLP-1RA

Oral semaglutide 3 mg

Oral semaglutide 7 mg

Oral semaglutide 14 mg

Dulaglutide 0.75 mg



Treatment policy estimand Trial product estimand
Estimand

Aim

Statistical analysis



Overview of results from the 
PIONEER programme

Trial information

703 subjects were enrolled

Key inclusion criteria

Primary endpoint

Key secondary endpoints

Oral 
semaglutide 

3 mg
n=175

Oral 
semaglutide 

7 mg
n=175

Oral 
semaglutide 

14 mg
n=175

Placebo
n=178

Age, years

Female, % of 
patients

White, % of 
patients

HbA1c, %

Diabetes 
duration, years

FPG, mmol/L*

FPG, mg/dL*

Body weight, kg

BMI, kg/m2
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Overview of results from the 
PIONEER programme

Oral semaglutide 
3 mg
n=175

Oral semaglutide 
7 mg
n=175

Oral semaglutide 
14 mg
n=175

Placebo 
n=178

AEs

SAEs

AEs leading to premature trial product 
discontinuation 

AEs by severity

Mild

Moderate

Severe

GI disorder AEs

Nausea

Vomiting

Diarrhoea

Severe or BG-con rmed symptomatic 
hypoglycaemic events*†‡

Severe hypoglycaemic episodes*†

Deaths

Trial information

Key inclusion criteria

Primary endpoint

Key secondary endpoints

822 subjects were enrolled
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Oral semaglutide 
14 mg
n=411

Empagli ozin
25 mg
n=410

Age, years

Female, % of patients

White, % of patients

HbA1c, %

Diabetes duration, years

FPG, mmol/L*

FPG, mg/dL*

Body weight, kg

BMI, kg/m2

Treatment policy estimand Trial product estimand

Treatment policy estimand Trial product estimand
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Treatment policy estimand Trial product estimand
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Oral semaglutide 14 mg
n=410

Empagli ozin 25 mg
n=409

AEs

SAEs

AEs leading to premature trial product discontinuation

AEs by severity
Mild
Moderate
Severe

Most frequent AEs ( 5% in either group)
Nausea
Diarrhoea
Vomiting
Decreased appetite
In uenza

Severe or BG-con rmed symptomatic hypoglycaemic episode* †‡

Severe hypoglycaemic episode*†

Genital mycotic infections and increased urination§

Genital mycotic infection
Female
Male

Increased urination

Deaths
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Trial information

Key inclusion criteria

Primary endpoint

Key secondary endpoints

1,864 subjects were enrolled

Oral semaglutide 
3 mg
n=466

Oral semaglutide 
7 mg

n=465*

Oral semaglutide 
14 mg
n=465

Sitagliptin 
100 mg
n=467

Age, years

Female, % of patients

White, % of patients

HbA1c, %

Diabetes duration, years

FPG, mmol/L†

FPG, mg/dL†

Body weight, kg

BMI, kg/m2

Background medication, n (%)

Metformin alone

Metformin + SU
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Oral semaglutide 
3 mg
n=466

Oral semaglutide 
7 mg
n=464

Oral semaglutide 
14 mg
n=465

Sitagliptin 
100 mg
n=466

AEs

SAEs

AEs leading to premature trial product 
discontinuation

AEs by severity

Mild

Moderate

Severe

GI disorders

Nausea

Diarrhoea

Vomiting

Severe or BG-con rmed symptomatic 
hypoglycaemia*

In patients on metformin alone,  
n/N (%)

In patients on metformin + SU, n/N (%)

Severe hypoglycaemic episodes*

Select external event adjudication 
committee-con rmed events †

Death

Acute kidney injury

Acute pancreatitis

CV events

Malignant neoplasm‡

Lactic acidosis
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Trial information

Key inclusion criteria

Primary endpoint

Key secondary endpoints

711 subjects were enrolled
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Oral semaglutide 
14 mg
n=285

Liraglutide
1.8 mg
n=284

Placebo
n=142

Age, years

Female, % of patients

White, % of patients

HbA1c, %

Diabetes duration, years

FPG, mmol/L*

FPG, mg/dL*

Body weight, kg

BMI, kg/m2

Treatment policy estimand Trial product estimand
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Treatment policy estimand Trial product estimand

Treatment policy estimand Trial product estimand

Treatment policy estimand Trial product estimand
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Treatment policy estimand Trial product estimand

Treatment policy estimand Trial product estimand
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Oral semaglutide 14 mg
n=285

Liraglutide 1.8 mg
n=284

Placebo
n=142

AEs

SAEs

AEs leading to premature trial  
product discontinuation

AEs by severity

Mild

Moderate

Severe

GI disorders*

Nausea

Diarrhoea

Vomiting

Severe or BG-con rmed  
symptomatic hypoglycaemia†

Deaths‡

Trial information

Key inclusion criteria

Primary endpoint

Key secondary endpoints
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Oral semaglutide 14 mg
n=163

Placebo
n=161

Age, years

Female, % of patients

White, % of patients

HbA1c, %

Diabetes duration, years

FPG, mmol/L*

FPG, mg/dL*

Body weight, kg

BMI, kg/m2

eGFR, mL/min/1.73 m2

Treatment policy estimandTreatment policy estimand
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Trial product estimandTreatment policy estimand

Trial product estimandTreatment policy estimand
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Oral semaglutide 
14 mg
n=163

Placebo
n=161

AEs

SAEs

AEs by severity

Mild

Moderate

Severe

AEs leading to premature trial 
product discontinuation

GI disorders AEs

Nausea

Vomiting

Diarrhoea

Severe or BG-con rmed 
symptomatic hypoglycaemia*

Severe hypoglycaemic 
events

Deaths†

Key inclusion criteria

Trial information Primary endpoint

Key secondary endpoints
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Oral semaglutide flex
n=253

Sitagliptin 100 mg
n=251

Age, years

Female, % of patients

White, % of patients

HbA1c, %

Diabetes duration, years

FPG, mmol/L*

FPG, mg/dL*

Body weight, kg

BMI, kg/m2

Treatment policy estimand Trial product estimand
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Treatment policy estimand Trial product estimand

Treatment policy estimand Trial product estimand
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Oral semaglutide flex
n=253

Sitagliptin 100 mg
n=250

AEs

SAEs

AEs leading to premature discontinuation of trial product

AEs by severity

Mild

Moderate

Severe

GI disorders AEs*†

Nausea

Diarrhoea

Vomiting

Severe or BG-con rmed symptomatic hypoglycaemic events‡

In patients on SU, n/N (%)

In patients not on SU, n/N (%)

Severe hypoglycaemic events

Deaths
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7,8

Trial information

Key inclusion criteria

Primary endpoint

Key secondary endpoints

731 patients were enrolled

Aim of insulin titration:

Oral semaglutide 
3 mg
n=184

Oral semaglutide 
7 mg
n=182

Oral semaglutide 
14 mg
n=181

Placebo
n=184

Age, years

Female, % of patients

White, % of patients

HbA1c, %

Diabetes duration, years

FPG, mmol/L*

FPG, mg/dL*

Body weight, kg

BMI, kg/m2

Total daily insulin dose, U
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Treatment policy estimand Treatment policy estimand Treatment policy estimand Trial product estimand
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1c 

Treatment policy estimand Trial product estimand

Oral semaglutide 
3 mg
n=184

Oral semaglutide 
7 mg
n=181

Oral semaglutide 
14 mg
n=181

Placebo
n=184

AEs

SAEs

AEs leading to premature discontinuation 
of trial product

AEs by severity

Mild
Moderate
Severe

GI disorder AEs
Nausea
Diarrhoea
Vomiting

Severe or BG-con rmed symptomatic 
hypoglycaemic events*

In patients on background basal 
insulin, n/N (%)
In patients on background basal-bolus 
insulin, n/N (%)
In patients on background premixed 
insulin, n/N (%)

Deaths§



Overview of results from the 
PIONEER programme

1–8
1c

Sema Sema Sema Pbo Sema Sema Sema Sita Sema Lira PboSema Empa Sema Pbo Sema Sema Sema PboSema Sita

PIONEER 11

monotherapy
PIONEER 22

vs empagliflozin
PIONEER 33

vs sitagliptin
PIONEER 55

renal
PIONEER 76

flex†

PIONEER 87

with insulin
PIONEER 44

vs liraglutide

1c

Sema Sema Sema Pbo Sema Sema Sema Sita Sema Lira PboSema Empa Sema Pbo Sema Sema Sema PboSema Sita

PIONEER 11

monotherapy
PIONEER 22

vs empagliflozin
PIONEER 33

vs sitagliptin
PIONEER 55

renal
PIONEER 76

flex†

PIONEER 87

with insulin
PIONEER 44

vs liraglutide



Overview of results from the 
PIONEER programme

Sema Sema Sema Pbo Sema Sema Sema Sita Sema Lira PboSema Empa Sema Pbo Sema Sema Sema PboSema Sita

PIONEER 11

monotherapy
PIONEER 22

vs empagliflozin
PIONEER 33

vs sitagliptin
PIONEER 55

renal
PIONEER 76

flex
PIONEER 87

with insulin
PIONEER 44

vs liraglutide

Sema Sema Sema Pbo Sema Sema Sema Sita Sema Lira PboSema Empa Sema Pbo Sema Sema Sema PboSema Sita

PIONEER 11

monotherapy
PIONEER 22

vs empagliflozin
PIONEER 33

vs sitagliptin
PIONEER 55

renal
PIONEER 76

flex
PIONEER 87

with insulin
PIONEER 44

vs liraglutide

Sema Sema Sema Pbo Sema Sema Sema Sita Sema Lira PboSema Empa Sema Pbo Sema Sema Sema PboSema Sita

PIONEER 11

monotherapy
PIONEER 22

vs empagliflozin
PIONEER 33

vs sitagliptin
PIONEER 55

renal
PIONEER 76

flex†

PIONEER 87

with insulin
PIONEER 44

vs liraglutide

Figure 39. Change in body weight from baseline by treatment policy estimand at the end of treatment
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Trial information Primary endpoint

Key secondary endpoints

Key inclusion criteria

PIONEER 11

monotherapy
PIONEER 22

vs empagliflozin
PIONEER 39

vs sitagliptin
PIONEER 44

vs liraglutide
PIONEER 55

renal 
PIONEER 76

flex
PIONEER 87

with insulin

Sema Sema Sema Pbo Sema Empa Sema Sema Sema Sita Sema Lira Pbo Sema Pbo Sema Sita Sema Sema Sema Pbo

HbA1c <7.0% without hypoglycaemia* and without weight gain

Proportion of  
patients, %

p value for  
odds ratio†

HbA1c reduction 1% and body weight loss 3%

Proportion of  
patients, %

p value for  
odds ratio†

3,183 subjects were enrolled
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Oral semaglutide 14 mg
n=1,591

Placebo
n=1,592

Age, years

Female, % of patients

White, % of patients

HbA1c, %

Diabetes duration, years

Body weight, kg

BMI, kg/m2

CV risk stratum, % of patients
Age 50 years and established CVD/CKD
Age 60 years and risk factors only

CV risk factors
Systolic BP, mmHg
Diastolic BP, mmHg
LDL cholesterol, mg/dL, geometric mean  
(coef cient of variation, %)
Current smoker, % of patients
eGFR, mL/min/1.73 m2

90 mL/min/1.73 m2, % of patients
60–<90 mL/min/1.73 m2, % of patients
30–<60 mL/min/1.73 m2, % of patients
<30 mL/min/1.73 m2, % of patients

First MACE Non-fatal MI

Non-fatal stroke Death from CV causes
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Oral semaglutide 14 mg
n=1591

Placebo
n=1592

SAEs

AEs leading to discontinuation

GI disorder AEs

AEs of special interest

Acute kidney injury*

Acute pancreatitis*

Retinopathy or related complications†‡

Severe hypoglycaemia†

Malignant neoplasms*‡§

Deaths

CV cause

Non-CV cause

Undetermined cause
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11

Key inclusion criteria

Trial information Primary endpoint

Key secondary endpoints

243 subjects were enrolled

Oral semaglutide 
3 mg
n=49

Oral semaglutide 
7 mg
n=49

Oral semaglutide 
14 mg
n=48

Placebo
n=49

Liraglutide
0.9 mg
n=48

Age, years

Female, %

HbA1c, %

Diabetes duration, years

FPG, mmol/L*

FPG, mg/dL*

Body weight, kg

BMI, kg/m2
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1c

1c

Figure 45. Estimated mean change from baseline in body weight at weeks 26 and 52

Treatment policy estimandTrial product estimand

Trial product estimand Treatment policy estimand
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Oral semaglutide 
3 mg
n=49

Oral semaglutide 
7 mg
n=49

Oral semaglutide 
14 mg
n=48

Placebo
n=49

Liraglutide
0.9 mg
n=48

AEs

SAEs

AEs leading to premature trial 
product discontinuation 

AEs by severity

Mild

Moderate

Severe

GI disorder AEs

Constipation

Nausea

Diarrhoea

Severe or BG-con rmed symptomatic 
hypoglycaemic events*

Severe hypoglycaemic events*

Deaths
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Trial information

Key inclusion criteria

Primary endpoint

Key secondary endpoints

458 subjects were enrolled

Oral semaglutide 
3 mg
n=131

Oral semaglutide 
7 mg
n=132

Oral semaglutide 
14 mg
n=130

Dulaglutide
0.75 mg

n=65

Age, years

Female, %

HbA1c, %

Diabetes duration, years

FPG, mmol/L*

FPG, mg/dL*

Body weight, kg

BMI, kg/m2
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Oral semaglutide 
3 mg
n=131

Oral semaglutide 
7 mg
n=132

Oral semaglutide 
14 mg
n=130

Dulaglutide
0.75 mg

n=65

AEs

SAEs

AEs leading to premature trial 
product discontinuation 

AEs by severity
Mild
Moderate
Severe

GI disorder AEs
Constipation
Nausea
Diarrhoea
Vomiting

Severe or BG-confirmed symptomatic
hypoglycaemic events*

Severe hypoglycaemic events*

Deaths
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