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Summary (284/300 words) 

Background Combining the glucagon-like peptide-1 analogue semaglutide with the long-acting amylin analogue 

cagrilintide has weight-loss benefits; the impact on glycated haemoglobin is unknown. This trial assessed the 

efficacy and safety of co-administered semaglutide with cagrilintide (CagriSema) in participants with type 2 

diabetes. 

Methods This 32-week, multicentre, double-blind, phase 2a trial randomised 92 adults with type 2 diabetes and 

body-mass index ≥27 kg/m2 on metformin ± sodium-glucose cotransporter-2 inhibitor to once-weekly subcutaneous 

CagriSema, semaglutide, or cagrilintide (all escalated to 2·4 mg). The primary endpoint was change from baseline in 

glycated haemoglobin; key secondary endpoints were bodyweight, continuous glucose monitoring (CGM) 

parameters, and safety. This trial is registered on ClinicalTrials.gov (NCT04982575). 

Findings Between August 2, 2021 and October 18, 2021, 92 participants were randomised to CagriSema (N=31), 

semaglutide (N=31), or cagrilintide (N=30). The mean change in glycated haemoglobin (percentage points) from 

baseline to week 32 (CagriSema: –2·2; semaglutide: –1·8; cagrilintide: –0·9) was greater with CagriSema versus 

cagrilintide (estimated treatment difference [95% CI] −1·3 [–1·7 to –0·8]; p<0·001), but not versus semaglutide 

(−0·4 [–0·8 to 0·0]; p=0·07). The mean change in bodyweight from baseline to week 32 (CagriSema: –15·6%; 

semaglutide: –5·1%; cagrilintide: –8·1%) was greater with CagriSema versus both semaglutide (p<0·001) and 

cagrilintide (p<0·001). Time in range (3·9–10·0 mmol/L) was 45·9%, 32·6%, and 56·9% at baseline and 88·9%, 

76·2%, and 71·7% at week 32 with CagriSema, semaglutide, and cagrilintide, respectively. Mild/moderate 

gastrointestinal adverse events were most common; no level 2 or 3 hypoglycaemia was reported. 

Interpretation In people with type 2 diabetes, treatment with CagriSema resulted in clinically relevant 

improvements in glycaemic control (including CGM parameters), significantly greater weight loss versus 

semaglutide and cagrilintide, and was well tolerated. 

Funding Funded by Novo Nordisk A/S. 
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Research in context 

Evidence before this study 

We searched PubMed for studies in any language published between July 29, 2011, and July 29, 2021, using the 

search terms ("semaglutide" OR "glucagon-like peptide-1 receptor agonist" OR "GLP-1") AND ("cagrilintide" or 

"amylin analog"). One phase 1b clinical trial investigating the therapeutic combination of these mechanisms was 

identified. Individuals with BMI of 27·0-39·9 kg/m2 received ascending doses of cagrilinitide (amylin analog) or 

matched placebo, in combination with semaglutide (GLP-1) 2·4 mg. The combination was well-tolerated with an 

acceptable safety profile. Mean percentage bodyweight reductions at week 20 were greater with cagrilintide doses of 

1·2 mg, 2·4 mg, and 4·5 mg than with placebo. Cagrilintide is an investigational therapy that reduced bodyweight in 

a phase 2 trial when administered as monotherapy in participants without diabetes and with a body-mass index of at 

least 30 kg/m2, or at least 27 kg/m2 with hypertension or dyslipidaemia. Semaglutide is approved for the treatment of 

type 2 diabetes, for reducing the risk of major adverse cardiovascular events in people with type 2 diabetes and 

established cardiovascular disease, and for chronic weight management in adults with obesity, or overweight with 

weight-related comorbidities. 

Added value of this study 

Our phase 2 clinical trial is the first study to report efficacy and safety data for treatment with the combination of a 

glucagon-like peptide-1 receptor agonist and an amylin analog in participants with type 2 diabetes. We found that 

treatment with co-administered semaglutide 2·4 mg and cagrilintide 2·4 mg (CagriSema) resulted in clinically 

relevant improvements in glycemic control, including continuous glucose monitoring parameters, as well as 

significantly greater weight loss than either semaglutide or cagrilinitide alone. The magnitude of the weight loss was 

greater than previously reported with pharmacotherapies in this population. The combination was well tolerated; the 

most common adverse events were mild or moderate gastrointestinal events. 

Implications of all the available evidence 

These data support further investigation of CagriSema in this population in longer and larger phase 3 studies. 
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Introduction  

Approximately 90% of adults with type 2 diabetes have overweight or obesity.1 In addition to the achievement of 

glycaemic targets and cardiorenal risk reduction, weight loss between 5 to 15% is an appropriate target for many 

people with type 2 diabetes.2-6 Weight loss has benefits beyond glycated haemoglobin reduction, including 

improvements in other metabolic (eg, insulin resistance, hypertension, and hyperlipidaemia), biomechanical, and 

psychosocial complications.2-6 In people with type 2 diabetes, sustained weight loss of 10–15% can have disease-

modifying effects, including the potential to improve metabolic health, and may reduce the risk of long-term 

complications.2,4,5  

The glucagon-like peptide-1 analogue, semaglutide, is approved as a once-weekly subcutaneous injection (0·5 mg, 

1·0 mg, or 2·0 mg) for the treatment of type 2 diabetes (as an adjunct to diet and exercise)7 and for reducing the risk 

of major adverse cardiovascular events in people with type 2 diabetes and established cardiovascular disease.8 

Subcutaneous semaglutide (2·4 mg) is also approved for chronic weight management as an adjunct to diet and 

exercise for adults with obesity, or overweight with weight-related comorbidities.9,10 

Amylin is a pancreatic beta cell hormone co-secreted with insulin in response to nutrient intake.11 Through 

activation of neurons in the brain, amylin slows gastric emptying and induces satiety.11-14 Cagrilintide is the first 

long-acting amylin analogue being investigated for weight management, as a once-weekly treatment in combination 

with semaglutide.13,14 In a phase 2 dose finding trial in people with overweight or obesity and hypertension or 

dyslipidaemia, and without type 2 diabetes, cagrilintide 2·4 mg, as an adjunct to diet and exercise, resulted in a 

bodyweight reduction of 10% versus 3% with placebo after 26 weeks.13 Furthermore, a phase 1b trial investigating 

doses of cagrilintide up to 4·5 mg co-administered with semaglutide 2·4 mg in people with overweight or obesity 

reported a mean bodyweight reduction of 17·1% with cagrilintide 2·4 mg and semaglutide 2·4 mg versus 9·8% with 

co-administered semaglutide 2·4 mg and placebo after 20 weeks.14 Thus, combining these agents with different but 

complementary mechanisms of action has the potential to increase efficacy. It was, therefore, deemed relevant to 

investigate whether once-weekly subcutaneous co-administration of semaglutide and cagrilintide (both escalated to 

2·4 mg) improves glycaemic and weight control, when compared with cagrilintide or semaglutide alone in people 

with type 2 diabetes and overweight or obesity. 
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Methods 

Study design 

This 32-week, multicentre, randomised, double-blind, parallel-group, active-controlled, phase 2 trial was conducted 

across 17 sites in the United States from August 2021 to July 2022. The trial protocol was approved by appropriate 

health authorities according to local guidelines and by an Institutional Review Board/Independent Ethics 

Committee, and was conducted in accordance with the Declaration of Helsinki and International Council on 

Harmonisation Good Clinical Practice guidelines. Participants provided written informed consent prior to 

commencement of any trial-related activity. The trial is registered with ClinicalTrials.gov (identifier 

NCT04982575). 

Participants 

Adults with type 2 diabetes were eligible for participation if they had a body-mass index ≥27·0 kg/m2 and glycated 

haemoglobin between 7·5 and 10·0% (53–86 mmol/mol), despite being treated with a stable daily dose of metformin 

with or without a sodium-glucose cotransporter-2 inhibitor for ≥90 days prior to screening. Exclusion criteria 

included renal impairment (estimated glomerular filtration rate <60 mL/min/1·73 m2) and uncontrolled and 

potentially unstable diabetic retinopathy or maculopathy verified by a fundus examination performed within 90 days 

prior to screening. Full inclusion and exclusion criteria can be found in the appendix (p 5). 

Randomisation and masking 

Following a 2-week screening period, eligible participants were randomised 1:1:1 using a web-based randomisation 

system to receive separate subcutaneous injections of semaglutide 2·4 mg (PDS290 pre-filled pen-injector) and 

cagrilintide 2·4 mg (NovoPen Echo®), hereby referred to as CagriSema, or semaglutide 2·4 mg (PDS290) and 

cagrilintide placebo (NovoPen Echo), or cagrilintide 2·4 mg (NovoPen Echo®) and semaglutide placebo (PDS290) 

(appendix p 14). Randomisation was stratified according to use of sodium-glucose cotransporter-2 inhibitor 

treatment (yes/no). The semaglutide 2.4 mg and cagrilintide 2.4 mg trial products were identical to the 

corresponding placebo in appearance, enabling blinding of treatment. The trial participants, investigators and trial 

sponsor staff remained blinded throughout the trial. 
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Procedures 

All participants received treatment once weekly for 32 weeks, and treatment allocation remained blinded to the 

participants and investigators during the entire trial. Treatment doses were escalated every 4 weeks from 0·25 mg to 

0·5 mg, 1·0 mg, and 1·7 mg until the maintenance dose of 2·4 mg was reached after 16 weeks. Participants then 

underwent a 16-week maintenance period, followed by a 5-week follow-up period. Rescue medication was offered if 

fasting plasma glucose exceeded the predefined limits (15·0 mmol/L [270 mg/dL] from randomisation to week 8; 

13·3 mmol/L [240 mg/dL] from week 9 to week 20; 11·1 mmol/L [200 mg/dL] from week 21 to end of treatment). 

Participants were provided with a Dexcom G6® device for collecting continuous glucose monitoring (CGM) 

profiles, which was to be worn for 10 full days preceding baseline, week 20, and week 32. CGM readings were 

blinded to both the participant and investigator and were not used for any dose adjustments or hypoglycaemic 

episode reporting. Mean glucose, as measured by CGM, was based upon measurements taken every 5 minutes. 

All participants were provided with glucometers, to measure blood glucose if symptoms of hypoglycaemia occurred. 

Participants experiencing symptoms of hypoglycaemia were instructed to measure blood glucose on their 

glucometer every 15 minutes until blood glucose was ≥3·9 mmol/mol (≥70 mg/dL) and/or symptoms had resolved. 

Hypoglycaemic episodes were recorded in the electronic case report form and participant diaries. Hypoglycaemic 

episodes were defined according to the American Diabetes Association (ADA) 2018 classification15 as level 1 (alert 

value; blood glucose <3·9 mmol/L [<70 mg/dL] and ≥3·0 mmol/L [≥54 mg/dL]), level 2 (clinically significant; 

blood glucose <3·0 mmol/L [<54 mg/dL]), or level 3 (severe; no glucose threshold but requiring assistance from 

another person for recovery). 

Outcomes 

The primary objective of this trial was to compare the effect of CagriSema versus semaglutide on the change from 

baseline to week 32 in glycated haemoglobin. The secondary objectives compared the effect of CagriSema versus 

cagrilintide on the change from baseline to week 32 in glycated haemoglobin and the effect of CagriSema versus 

semaglutide and cagrilintide on other parameters of glycaemic control, bodyweight, safety and tolerability, and 

hypoglycaemia. 

The primary endpoint was change in glycated haemoglobin from baseline to week 32 (used to assess both the 

primary and secondary objectives for glycated haemoglobin). Supportive secondary endpoints were change from 
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baseline to week 32 in bodyweight (% and kg), CGM-related endpoints,15 and change from baseline to week 32 in 

fasting plasma glucose (mmol/L). CGM endpoints included time in range (TIR) 3·9−10·0 mmol/L (70−180 mg/dL; 

% of readings) and time above range (TAR) >10·0 mmol/L (>180 mg/dL; % of readings) at week 32, and change 

from baseline to week 32 in mean glucose. Additionally, 24-hour CGM profiles were collected. Biomarkers 

including fasting glucagon, fasting serum insulin, high-sensitivity C-reactive protein (hsCRP), leptin, soluble leptin 

receptor, and a lipid panel were assessed. Post-hoc analyses evaluated the proportion of participants with glycated 

haemoglobin <7·0% or ≤6·5% or a reduction in bodyweight ≥10% or ≥15% at week 32, additional CGM endpoints 

of time in tight range (TITR) 3·9−7·8 mmol/L (70−140 mg/dL; % of readings) and time below range (TBR) <3·9 

mmol/L (<70 mg/dL; % of readings) at week 32, and the leptin to soluble leptin receptor ratio. Safety assessments 

included adverse events, hypoglycaemic episodes, blood pressure, heart rate, and relevant laboratory assessments. 

Statistical analysis 

The sample size calculation aimed at quantifying the magnitude of expected variation in the estimated treatment 

difference (ETD) for the primary endpoint. Using an expected standard deviation of 1·0%, a planned sample size of 

30 participants per treatment group (90 participants in total) would ensure, with 80% probability, that the 95% CI for 

the ETD would be within ±0·56 percentage points of the mean. Efficacy analyses were performed in the full analysis 

population (all participants who had undergone randomisation), and safety analyses were assessed in the safety 

analysis population (all participants who had undergone randomisation and were exposed to at least one dose of the 

trial medication). 

Treatment efficacy was evaluated using two estimands. The trial product estimand (primary estimand) evaluated the 

treatment effect for all randomised participants, assuming that all participants continued taking the trial product for 

the entire treatment duration and did not use rescue medication. The treatment-policy estimand (additional estimand) 

evaluated the treatment effect for all randomised participants, regardless of trial product discontinuation or use of 

rescue medication. Further information regarding the statistical analysis can be found in the appendix (p 4). 

Role of the funding source 

The sponsor of the study had a role in study design, monitoring, data collection, data analysis, and data 

interpretation. All authors had full access to all the data in the study, actively contributed to all drafts of the 
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manuscript, and made the decision to submit the manuscript for publication. Medical writing and editorial support 

were funded by the trial sponsor. 
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Results 

Between August 2, 2021 and October 18, 2021, a total of 162 participants were screened; 92 participants were 

randomly assigned to CagriSema (N=31), semaglutide (N=31), or cagrilintide (N=30). A high proportion of 

participants completed treatment (87·1% with CagriSema, 90·3% with semaglutide, and 100% with cagrilintide) and 

completed the trial (94% with CagriSema and semaglutide, and 100% with cagrilintide). The trial product was 

discontinued by four (12·9%) participants treated with CagriSema, three (9·7%) participants treated with 

semaglutide, and no participants treated with cagrilintide (appendix p 15). 

Baseline characteristics are presented in table 1 and in the appendix (p 6); 64% of participants were male, mean age 

was 58 years, and mean diabetes duration was 9 years. At baseline, mean glycated haemoglobin and bodyweight 

were 8·4% and 105·7 kg, respectively. Slight imbalances were observed for baseline glycated haemoglobin and 

diabetes duration between treatment groups. The representativeness of the trial population is described in the 

appendix (p 8). 

A significantly greater reduction in glycated haemoglobin was observed from baseline to week 32 with CagriSema 

versus cagrilintide. Using the trial product estimand, mean change in glycated haemoglobin from baseline to week 

32 was −2·2 percentage points with CagriSema, −1·8 percentage points with semaglutide, and −0·9 percentage 

points with cagrilintide (figure 1). The ETD was −0·4 percentage points (95% CI –0·8 to 0·0; p=0·07) for 

CagriSema versus semaglutide and −1·3 percentage points (95% CI –1·7 to –0·8; p<0·001) for CagriSema versus 

cagrilintide. Consistent results were observed using the treatment policy estimand (appendix p 16). A numerically 

greater proportion of participants reached the targets of glycated haemoglobin <7·0% and ≤6·5% with CagriSema 

compared with semaglutide and cagrilintide (table 2).  

A significantly greater reduction in bodyweight was observed from baseline to week 32 with CagriSema versus both 

semaglutide and cagrilintide. Using the trial product estimand, mean change in bodyweight from baseline to week 

32 was −15·6% (–16·3 kg) with CagriSema, −5·1% (–5·3 kg) with semaglutide, and −8·1% (–8·4 kg) with 

cagrilintide (figure 1). The ETD was −10·5% (95% CI –14·1 to –7·0; p<0·001) for CagriSema versus semaglutide 

and −7·5% (95% CI –11·0 to –4·0; p<0·001) for CagriSema versus cagrilintide. Consistent results were observed 

using the treatment policy estimand (appendix p 16). A numerically greater proportion of participants reached the 
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target of ≥10% and ≥15% reduction in bodyweight with CagriSema compared with semaglutide and cagrilintide 

(table 2). 

At week 32, TIR (3·9−10·0 mmol/L [70−180 mg/dL]) measured by CGM was 88·9% with CagriSema, 76·2% with 

semaglutide, and 71·7% with cagrilintide, and TAR was 10·3% with CagriSema, 23·7% with semaglutide, and 

28·1% with cagrilintide (figure 2). Change from baseline in TIR and TITR were analysed post hoc, and were both 

significantly greater with CagriSema versus cagrilintide, but not versus semaglutide (appendix p 9). Twenty-four-

hour CGM profiles at baseline and week 32 are presented in figure 2, and within-day glycaemic variability results 

are presented in the appendix (p 9). Significantly greater reductions in mean CGM-measured glucose from baseline 

to week 32 were observed with CagriSema versus both semaglutide (p=0·04) and cagrilintide (p=0·001; table 2). 

Fasting plasma glucose decreased from baseline to week 32 in all treatment groups; significantly greater reductions 

were observed with CagriSema versus cagrilintide (p=0·001), but not versus semaglutide (p=0·10; table 2).  

Key observations for hsCRP, leptin, soluble leptin receptor, fasting serum insulin, C-peptide, proinsulin, and fasting 

glucagon from baseline to week 32 are summarised in the appendix (p 6). As a biomarker of interest, the ratio of 

leptin to soluble leptin receptor was investigated in a post-hoc analysis and showed a significantly differentiated 

effect from baseline at week 32 for CagriSema and cagrilintide compared with semaglutide (appendix p 10). 

Numerical reductions in certain lipids, including total cholesterol, triglycerides, low-density lipoprotein cholesterol, 

and very-low-density lipoprotein cholesterol, were present among all treatment groups appendix (p 6 and 17). 

Similar proportions of participants reported adverse events across treatment groups (table 3 and appendix p 11). 

Gastrointestinal adverse events occurred in 58%, 32%, and 33% of participants treated with CagriSema, 

semaglutide, and cagrilintide, respectively; all were mild or moderate in severity and the majority began during dose 

escalation (appendix p 18). A total of three participants reported injection-site reactions and no cases of acute 

gallbladder disease or acute pancreatitis were reported (appendix p 12). Two adverse events of retinal drusen and 

one adverse event of retinal haemorrhage were captured by a Medical Dictionary for Regulatory Activities 

(MedDRA) search, were mild in severity, and assessed as unlikely related to the trial products. No additional data 

were collected for these events as they were not considered events of diabetic retinopathy (appendix p 12). Two 

participants reported two serious adverse events with semaglutide and four participants reported five serious adverse 

events with cagrilintide (appendix p 13). No clinically significant or severe hypoglycaemic episodes (level 2 or 3) 

were reported. From baseline to week 32, the mean change in systolic blood pressure was –13 mmHg, 1 mmHg, and 
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–3 mmHg with CagriSema, semaglutide, and cagrilintide, respectively, and mean change in pulse rate was 3 

beats/min, 7 beats/min, and –1 beats/min, respectively (appendix p 19). 
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Discussion 

In this exploratory trial, 32-week treatment with CagriSema resulted in a clinically relevant reduction in glycated 

haemoglobin of 2·2 percentage points versus 1·8 percentage points with semaglutide and 0·9 percentage points with 

cagrilintide. Furthermore, treatment with CagriSema resulted in significantly greater weight loss versus both 

semaglutide and cagrilintide. 

Time in range was 89% at week 32 with CagriSema, a clinically relevant margin15 greater than the 76% and 72% 

achieved with semaglutide and cagrilintide, respectively, without increasing TBR, which remained low in all 

treatment groups. TITR at week 32 was 66%, 50%, and 37% for CagriSema, semaglutide, and cagrilintide, 

respectively. The numerically higher TIR and TITR observed at week 32 with CagriSema compared with 

semaglutide indicates a potential to further improve glycaemia versus semaglutide. Visual inspection of the 24-hour 

CGM profiles supported a flattening of the glucose curve from baseline to week 32 in all treatment groups, with the 

most pronounced improvements observed with CagriSema. Notable flattening was observed around expected 

mealtimes with CagriSema and cagrilintide, and to a lesser extent with semaglutide, where peaks were still visible, 

although mealtimes were not specifically recorded for any of the participants. These observations are consistent with 

the postprandial glucose-lowering effect observed with pramlintide, a short-acting amylin analogue approved as an 

adjunct to mealtime insulin treatment for type 1 and type 2 diabetes.16 Delayed gastric emptying, which has been 

previously observed with amylin agonist administration,17 may have also contributed to the visibly smaller mealtime 

peaks. The CGM results, alongside an observed decrease from baseline at week 32 in fasting serum insulin and C-

peptide with CagriSema and cagrilintide, add to the efficacy of CagriSema18 and suggest mechanistic differentiation 

compared with semaglutide alone.  

The significant reductions in bodyweight observed with CagriSema during this trial support previous findings of 

CagriSema and cagrilintide in people with overweight or obesity without type 2 diabetes.13,14 Weight loss of the 

magnitude observed with CagriSema, that had not plateaued at 32 weeks, has not been previously observed with 

pharmacological interventions in people with type 2 diabetes, a population who have historically underperformed in 

weight loss trials. Additionally, the weight loss observed with CagriSema (15·6%) was comparable to bodyweight 

loss observed in populations without type 2 diabetes,14 which is often not the case for pharmacological treatments 

including semaglutide.19,20 Weight loss of this magnitude can have disease-modifying effects in people with type 2 
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diabetes.5 Of note, the weight loss reduction observed with semaglutide (–5·1%) was lower in this trial than 

previously reported (approximately –9% vs –3% with placebo at 32 weeks),21 potentially due to the small sample 

size, short duration, and absence of diet and exercise counselling, which was implemented in previous trials of 

subcutaneously administered semaglutide 2·4 mg in people with type 2 diabetes.21 Cagrilintide is expected to reduce 

bodyweight via similar mechanisms to native amylin, by interacting with the amylin and calcitonin receptors in the 

brain to control energy homeostasis.13,14,22  

While the glucose-lowering effect of semaglutide is well established,20 this trial suggests that cagrilintide also has 

glucose-lowering properties. This glucose-lowering effect may be partly attributed to the robust weight loss,23 but 

other effects of amylin agonist administration may have contributed, including slowing of gastric emptying, 

reduction in postprandial glucagon secretion, and synergistic effects with leptin that improve leptin responsiveness, 

insulin sensitivity, and reduce appetite.24-28 Of note, leptin responsiveness is thought to be reduced in people with 

obesity compared with those of a healthy weight.25,29 In this trial, differences were present in the ratio between 

circulating leptin and soluble leptin receptor with CagriSema and cagrilintide compared with semaglutide, 

suggesting a potential sensitising effect on leptin responsiveness.29,30 Indeed, leptin responsiveness has been 

associated with improvements in insulin sensitivity24,26; however, further mechanistic studies are warranted to 

explore this association. It is of interest that clinically relevant improvements were observed in systolic blood 

pressure, lipid parameters, and hsCRP with CagriSema treatment after 32 weeks. 

The safety profile of CagriSema was generally consistent with the glucagon-like peptide-1 receptor agonist and 

amylin analogue drug classes. Gastrointestinal adverse events were more common with CagriSema than with 

semaglutide or cagrilintide, however all were mild or moderate in severity and most had onset during dose 

escalation. Few serious adverse events were reported, and the proportion of participants completing treatment was 

high among all treatment groups, with only one discontinuation due to an adverse event in the semaglutide group. 

High on-treatment and in-trial retention was also notable among all treatment groups. 

Strengths of this trial include the use of each individual component as a comparator to CagriSema and the use of 

CGM assessments for a comprehensive assessment of glycaemic parameters. Race and ethnicity demographics were 

largely representative of the US population in terms of the proportion of people who were of Black or African 

American race or of Hispanic ethnicity. Limitations of this trial include the small sample size, which has introduced 
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heterogeneity between treatment groups at baseline, including for sex, age, fasting plasma glucose, and glycated 

haemoglobin. Other limitations include the relatively short treatment duration. 

Overall, in this phase 2 trial in people with type 2 diabetes, clinically relevant improvements in glycaemic control, 

including CGM profiles, were observed with CagriSema, as well as weight loss of a magnitude not previously 

reported with pharmacotherapies in this population. CagriSema also had an acceptable safety profile. These data 

support further investigation of CagriSema in this population in longer and larger phase 3 studies. 
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Individual participant data will be shared in datasets in a deidentified, anonymised format. Shared data will include 
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both the EU and the USA. The study protocol and redacted clinical study report will be made available according to 

Novo Nordisk data sharing commitments. These data will be available permanently after research completion and 

approval of product and product use in both the EU and the USA (no end date). Data will be shared with bona fide 

researchers submitting a research proposal requesting access to data, for use as approved by the Independent Review 

Board (IRB) according to the IRB charter. These data can be accessed via an access request proposal form. The data 

will be made available on a specialised SAS data platform. 

Acknowledgments 

This trial was sponsored by Novo Nordisk A/S and is registered with ClinicalTrials.gov (NCT04982575). The 

authors thank the trial participants and the investigators and trial site staff who conducted the trial. Medical writing 

support was provided by Abbie Richold, BSc, of Apollo, OPEN Health Communications, and funded by Novo 

Nordisk, in accordance with Good Publication Practice (GPP) guidelines (www.ismpp.org/gpp-2022). 

 

http://www.ismpp.org/gpp-2022


CagriSema phase 2 manuscript 

17 
 

References 

1. Grant B, Sandelson M, Agyemang-Prempeh B, Zalin A. Managing obesity in people with type 2 diabetes. 

Clin Med (Lond) 2021; 21(4): e327–e231. 

2. American Diabetes Association. Standards of care in diabetes – 2023. Diabetes Care 2023; 46: S1–S292. 

3. Cosentino F, Grant PJ, Aboyans V, et al. 2019 ESC Guidelines on diabetes, pre-diabetes, and 

cardiovascular diseases developed in collaboration with the EASD. Eur Heart J 2020; 41(2): 255–323. 

4. Davies MJ, Aroda VR, Collins BS, et al. Management of hyperglycaemia in type 2 diabetes, 2022. A 

consensus report by the American Diabetes Association (ADA) and the European Association for the Study of 

Diabetes (EASD). Diabetologia 2022; 65(12): 1925–66. 

5. Lingvay I, Sumithran P, Cohen RV, le Roux CW. Obesity management as a primary treatment goal for type 

2 diabetes: time to reframe the conversation. Lancet 2022; 399(10322): 394–405. 

6. Taylor R, Al-Mrabeh A, Sattar N. Understanding the mechanisms of reversal of type 2 diabetes. Lancet 

Diabetes Endocrinol 2019; 7(9): 726–36. 

7. European Medicines Agency. Ozempic® summary of product characteristics. 2022. 

https://www.ema.europa.eu/en/medicines/human/EPAR/ozempic (accessed April 4, 2023. 

8. Novo Nordisk. Ozempic® prescribing information. 2022. https://www.ozempic.com/prescribing-

information.html (accessed April 4, 2023. 

9. U.S. Food and Drug Administration. Wegovy® prescribing information. 2021. 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/215256s000lbl.pdf (accessed April 4, 2023. 

10. European Medicines Agency. Wegovy® summary of product characteristics. 2022. 

https://www.ema.europa.eu/en/medicines/human/EPAR/wegovy (accessed April 4, 2023. 

11. Boyle CN, Lutz TA, Le Foll C. Amylin - its role in the homeostatic and hedonic control of eating and 

recent developments of amylin analogs to treat obesity. Mol Metab 2018; 8: 203–10. 

12. Lutz TA, Meyer U. Amylin at the interface between metabolic and neurodegenerative disorders. Front 

Neurosci 2015; 9: 216. 

https://www.ema.europa.eu/en/medicines/human/EPAR/ozempic
https://www.ozempic.com/prescribing-information.html
https://www.ozempic.com/prescribing-information.html
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/215256s000lbl.pdf
https://www.ema.europa.eu/en/medicines/human/EPAR/wegovy


CagriSema phase 2 manuscript 

18 
 

13. Lau DCW, Erichsen L, Francisco AM, et al. Once-weekly cagrilintide for weight management in people 

with overweight and obesity: a multicentre, randomised, double-blind, placebo-controlled and active-controlled, 

dose-finding phase 2 trial. Lancet 2021; 398(10317): 2160–72. 

14. Enebo LB, Berthelsen KK, Kankam M, et al. Safety, tolerability, pharmacokinetics, and 

pharmacodynamics of concomitant administration of multiple doses of cagrilintide with semaglutide 2·4 mg for 

weight management: a randomised, controlled, phase 1b trial. Lancet 2021; 397(10286): 1736–48. 

15. Battelino T, Alexander CM, Amiel SA, et al. Continuous glucose monitoring and metrics for clinical trials: 

an international consensus statement. Lancet Diabetes Endocrinol 2023; 11(1): 42–57. 

16. Drugs.com. Symlin prescribing information. 2022. https://www.drugs.com/pro/symlin.html (accessed April 

4, 2023. 

17. Hinshaw L, Schiavon M, Mallad A, et al. Effects of delayed gastric emptying on postprandial glucose 

kinetics, insulin sensitivity, and beta-cell function. Am J Physiol Endocrinol Metab 2014; 307(6): 494-502. 

18. Huang JH, Lin YK, Lee TW, et al. Correlation between short- and mid-term hemoglobin A1c and glycemic 

control determined by continuous glucose monitoring. Diabetol Metab Syndr 2021; 13(1): 94. 

19. Bergmann NC, Davies MJ, Lingvay I, Knop FK. Semaglutide for the treatment of overweight and obesity: 

a review. Diabetes Obes Metab 2023; 25(1): 18–35. 

20. Aroda VR, Ahmann A, Cariou B, et al. Comparative efficacy, safety, and cardiovascular outcomes with 

once-weekly subcutaneous semaglutide in the treatment of type 2 diabetes: insights from the SUSTAIN 1-7 trials. 

Diabetes Metab 2019; 45(5): 409–18. 

21. Davies M, Færch L, Jeppesen OK, et al. Semaglutide 2·4 mg once a week in adults with overweight or 

obesity, and type 2 diabetes (STEP 2): a randomised, double-blind, double-dummy, placebo-controlled, phase 3 

trial. Lancet 2021; 397(10278): 971–84. 

22. Mathiesen DS, Bagger JI, Knop FK. Long-acting amylin analogues for the management of obesity. Curr 

Opin Endocrinol Diabetes Obes 2022; 29(2): 183–90. 

23. Gummesson A, Nyman E, Knutsson M, Karpefors M. Effect of weight reduction on glycated haemoglobin 

in weight loss trials in patients with type 2 diabetes. Diabetes Obes Metab 2017; 19(9): 1295–305. 

https://www.drugs.com/pro/symlin.html


CagriSema phase 2 manuscript 

19 
 

24. Paz-Filho G, Mastronardi C, Wong ML, Licinio J. Leptin therapy, insulin sensitivity, and glucose 

homeostasis. Indian J Endocrinol Metab 2012; 16(Suppl 3): S549–55. 

25. Ogier V, Ziegler O, Méjean L, Nicolas JP, Stricker-Krongrad A. Obesity is associated with decreasing 

levels of the circulating soluble leptin receptor in humans. Int J Obes Relat Metab Disord 2002; 26(4): 496–503. 

26. Zimmet PZ, Collins VR, de Courten MP, et al. Is there a relationship between leptin and insulin sensitivity 

independent of obesity? A population-based study in the Indian Ocean nation of Mauritius. Mauritius NCD Study 

Group. Int J Obes Relat Metab Disord 1998; 22(2): 171–7. 

27. Bungau S, Behl T, Tit DM, et al. Interactions between leptin and insulin resistance in patients with 

prediabetes, with and without NAFLD. Exp Ther Med 2020; 20(6): 197. 

28. Roth JD, Roland BL, Cole RL, et al. Leptin responsiveness restored by amylin agonism in diet-induced 

obesity: evidence from nonclinical and clinical studies. Proc Natl Acad Sci U S A 2008; 105(20): 7257–62. 

29. Herrick JE, Panza GS, Gollie JM. Leptin, leptin soluble receptor, and the Free Leptin Index following a 

diet and physical activity lifestyle intervention in obese males and females. J Obes 2016; 2016: 8375828. 

30. Kratzsch J, Lammert A, Bottner A, et al. Circulating soluble leptin receptor and free leptin index during 

childhood, puberty, and adolescence. J Clin Endocrinol Metab 2002; 87(10): 4587–94. 

 



CagriSema phase 2 manuscript 

20 
 

Tables/Figures 

Table 1: Baseline demographics and characteristics 

 
 
 

CagriSema 
2·4 mg/2·4 mg 

N=31 

Semaglutide 
2·4 mg 
N=31 

Cagrilintide 
2·4 mg 
N=30 

Total 
N=92 

Sex, %     

Females 41·9 41·9 23·3 35·9 

Males 58·1 58·1 76·7 64·1 

Age, years     

Mean (SD) 56 (10) 57 (10) 62 (7) 58 (9) 

Hispanic or Latino ethnicity, % 32·3 41·9 20·0 31·5 

Race, %     

Black or African American 16·1 16·1 16·7 16·3 

White 83·9 77·4 73·3 78·3 

Other 0 6·5 10·0 5·4 

Glycated haemoglobin, %     

Mean (SD) 8·5 (0·8) 8·6 (0·7) 8·1 (0·8) 8·4 (0·8) 

Min–max 7·5−10·3 7·5−10·0 6·9−9·9 6·9−10·3 

Glycated haemoglobin, mmol/mol     

Mean (SD) 70 (9) 70 (8) 65 (8) 69 (9) 

Min–max 58–89 58–86 52–85 52–89 

Bodyweight, kg     

Mean (SD) 104·3 (23·2) 105·4 (24·9) 107·4 (25·0) 105·7 (24·1) 

Min–max 64·0−179·4 62·7−153·5 63·6−176·2 62·7−179·4 

BMI, kg/m2*     

Mean (SD) 35·9 (5·7) 36·2 (7·2) 34·4 (6·1) 35·5 (6·3) 

Min–max 27·6−52·5 26·7−52·9 26·7−48·5 26·7−52·9 

Duration of diabetes, years     

Mean (SD) 6·4 (3·8) 9·2 (8·3) 10·7 (9·1) 8·7 (7·5) 

Min–max 0·7−15·8 0·7−30·8 0·7−39·0 0·7−39·0 

FPG, mmol/L     

Mean (SD) 10·0 (3·2) 9·8 (2·1) 8·9 (2·7) 9·6 (2·7) 

Min–max 4·8−21·5 6·5−16·1 4·6−14·7 4·6−21·5 

FPG, mg/dL     

Mean (SD) 180 (58) 177 (39) 160 (48) 172 (49) 

Min–max 86−387 117−290 83−265 83−387 

SBP, mmHg†     

Mean (SD) 130 (15) 128 (13) 128 (15) N/A 

Min–max 106−171 96−151 105−165 N/A 

DBP, mmHg†     

Mean (SD) 80 (7) 79 (11) 78 (10) N/A 

Min–max 64−97 49−99 58−99 N/A 
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eGFR, mL/min/1·73m2†‡     

Mean (SD) 94 (12) 90 (18) 92 (13) N/A 

Min–max 71–118 61–121 69–122 N/A 

Metformin, n (%) 23 (74·2) 23 (74·2) 21 (70·0) 67 (72·8) 

Metformin and SGLT2i, n (%) 8 (25·8) 8 (25·8) 9 (30·0) 25 (27·2) 

Data are for the full analysis population unless otherwise stated. Baseline information is defined as the latest planned 
assessment before dosing. 
BMI=body-mass index. CagriSema=co-administered semaglutide and cagrilintide. DBP=diastolic blood pressure. 
eGFR=estimated glomerular filtration rate. FPG=fasting plasma glucose. N/A=not applicable. SBP=systolic blood 
pressure. SGLT2i=sodium-glucose cotransporter-2 inhibitor. 
*BMI is calculated based on baseline measurements of bodyweight and height. †Observations are based on the 
safety analysis population. ‡Baseline data for eGFR were collected during the 2-week screening period prior to 
initiation of treatment. 
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Table 2: Key efficacy endpoints at week 32 using the trial product estimand 

 
CagriSema 

2·4 mg/2·4 mg 
N=31 

Semaglutide 
2·4 mg  
N=31 

Cagrilintide  
2·4 mg 
N=30 

Glycated haemoglobin, percentage points    

Observed mean (SD) 6·3 (0·8)* 6·7 (0·8)† 7·3 (0·8)* 

Estimated mean change from baseline (SE) −2·2 (0·2)‡ −1·8 (0·2)§ −0·9 (0·2)‡ 

ETD (95% CI) vs CagriSema N/A −0·4 (−0·8 to 0·0) −1·3 (−1·7 to −0·8) 

p value N/A 0·07 <0·001 

Bodyweight, %    

Estimated mean change from baseline (SE) −15·6 (1·3)‡ −5·1 (1·3)§ −8·1 (1·2)‡ 

ETD (95% CI) vs CagriSema N/A −10·5 (−14·1 to −7·0) −7·5 (−11·0 to −4·0) 

p value N/A <0·001 <0·001 

Bodyweight, kg    

Observed mean (SD) 86·7 (18·7)* 101·5 (24·7)† 97·7 (23·1)* 

Estimated mean change from baseline (SE) −16·3 (1·3)‡ −5·3 (1·3)§ −8·4 (1·3)‡ 

ETD (95% CI) vs CagriSema N/A −10·9 (−14·7 to −7·2) −7·9 (−11·6 to −4·2) 

p value N/A <0·001 <0·001 

Fasting plasma glucose, mmol/L    

Mean (SD) 6·5 (1·5)* 7·2 (2·2)† 7·7 (1·9)‡ 

Estimated mean change from baseline (SE) −3·3 (0·3)‖ −2·5 (0·4)§ −1·7 (0·3)‖ 

ETD (95% CI) vs CagriSema N/A −0·8 (−1·8 to 0·2) −1·7 (−2·6 to −0·7) 

p value N/A 0·10 0·001 

Mean glucose by CGM, mmol/L    

Mean (SD) 7·4 (1·5)‖ 8·7 (2·6)¶ 9·0 (1·7)¶ 

Estimated mean change from baseline (SE) −3·6 (0·4)‖ −2·4 (0·4)** −1·3 (0·4)¶ 

ETD (95% CI) vs CagriSema N/A −1·1 (−2·2 to −0·0) −2·3 (−3·3 to −1·2) 

p value N/A 0·04 <0·001 
Participants with glycated haemoglobin ≤6·5%,‡‡§§ n 
(%) 

21 (75·0)* 14 (48·3)† 5 (16·7)** 

Participants with glycated haemoglobin <7·0%,‡‡§§ n 
(%) 

25 (89·3)* 20 (69·0)† 10 (33·3)** 

Participants with ≥10% reduction in bodyweight, ‡‡ n 
(%) 20 (71·4)* 4 (13·8)† 7 (23·3)** 

Participants with ≥15% reduction in bodyweight,‡‡ n 
(%) 15 (53·6)* 0 (0·0)† 2 (6·7)†† 

Data are for the full analysis population and trial product estimand, and from the on-treatment observation period. 
CagriSema=co-administered semaglutide and cagrilintide. CGM=continuous glucose measurement. ETD=estimated 
treatment difference. N/A=not applicable. SGLT2i=sodium-glucose cotransporter-2 inhibitor. 
*n=28. †n=29. ‡n=27. §n=24. ‖n=26. ¶n=25. **n=22. ††n=30. ‡‡Endpoints were included in a post-hoc analysis. 
§§Statistical analyses of between group differences were not completed for these endpoints due to the small sample 
size.  
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Table 3: Summary of adverse events 

 
CagriSema 

2·4 mg/2·4 mg 
N=31 

Semaglutide 
2·4 mg 
N=31 

Cagrilintide 
2·4 mg 
N=30 

 n % E R n % E R n % E R 
Adverse events and serious 
adverse events             

Adverse events 21 67·7 81 409·3 22 71·0 76 368·5 24 80·0 89 424·7 
Adverse events leading to drug 
withdrawal* 0 0 0 0 1 3·2 2 9·7 0 0 0 0 

Severity of adverse events             

Mild 18 58·1 59 298·1 13 41·9 43 208·5 20 66·7 68 324·5 

Moderate 14 45·2 22 111·2 16 51·6 32 155·2 13 43·3 20 95·4 

Severe 0 0 0 0 1 3·2 1 4·8 1 3·3 1 4·8 

Fatal 0 0 0 0 0 0 0 0 0 0 0 0 

Serious adverse events 0 0 0 0 2 6·5 2 9·7 4 13·3 5 23·9 
Hypoglycaemic episodes (ADA 
classification)†             

Level 1 2 6·5 2 11·0 0 0 0 0 2 6·7 3 15·6 

Level 2 0 0 0 0 0 0 0 0 0 0 0 0 

Level 3 0 0 0 0 0 0 0 0 0 0 0 0 
Adverse events by system organ 
class‡             

GI adverse events (preferred 
term)§ 18 58·1 35 176·8 10 32·3 21 101·8 10 33·3 16 76·4 

Nausea 9 29·0 10 50·5 5 16·1 7 33·9 4 13·3 5 23·9 

Constipation 5 16·1 5 25·3 4 12·9 5 24·2 4 13·3 4 19·1 

Diarrhoea 5 16·1 7 35·4 2 6·5 2 9·7 2 6·7 2 9·5 

Vomiting 3 9·7 3 15·2 1 3·2 1 4·8 0 0 0 0 

GERD 3 9·7 3 15·2 0 0 0 0 1 3·3 1 4·8 

Infections and infestations 11 35·5 15 75·8 10 32·3 16 77·6 12 40·0 14 66·8 

Nervous system disorders 2 6·5 2 10·1 8 25·8 9 43·6 4 13·3 6 28·6 
Musculoskeletal and connective 
tissue disorders 5 16·1 5 25·3 4 12·9 6 29·1 4 13·3 5 23·9 

General disorders and 
administration-site conditions 5 16·1 8 40·4 0 0 0 0 5 16·7 27 128·8 
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Data are for the safety analysis population and from the on-treatment observation period. 
ADA=American Diabetes Association. CagriSema=co-administered semaglutide and cagrilintide. E=events. GERD=gastroesophageal reflux disease. 
GI=gastrointestinal. R=event rate per 100 years of exposure time.  
*One participant in the semaglutide group discontinued treatment due to an adverse event (diarrhoea). †Hypoglycaemic episodes were defined according to the 
ADA 2018 classification: level 1, blood glucose <3·9 mmol/L and ≥3·0 mmol/L; level 2, blood glucose <3·0 mmol/L; level 3, requiring assistance from another 
person for recovery. ‡Five system organ classes in which adverse events were most frequently reported. All remaining adverse events by system organ class are 
included in the appendix (p 11). §GI adverse events are reported by preferred term for adverse events occurring in ≥10% of participants among all treatment 
groups. 
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Figure 1: Change from baseline in glycated haemoglobin and bodyweight  

  

Data are for the full analysis population and trial product estimand, and from the on-treatment observation period. 
The primary analysis for the trial product estimand was based on a mixed model for repeated measurements with 
baseline glycated haemoglobin as covariate, and treatment and sodium-glucose cotransporter-2 inhibitor (yes/no) as 
factors nested within the factor time using participants as random factor with unstructured within-participant 
covariance. Panels A and B show the mean change from baseline to week 32 and the mean change over time in 
glycated haemoglobin (percentage points), respectively. Panels C and D show the mean change from baseline to 
week 32 and the mean change over time in bodyweight (%), respectively. For panels A and C, n=27 in the 
CagriSema group, n=24 in the semaglutide group, and n=27 in the cagrilintide group. 
Using the treatment policy estimand, mean change in glycated haemoglobin from baseline to week 32 was –2·1 
percentage points with CagriSema, –1·8 percentage points with semaglutide, and –0·9 percentage points with 
cagrilintide, and the ETD (95% CI) was –0·3 percentage points (–0·8 to 0·2; p=0·23) for CagriSema versus 
semaglutide and –1·2 percentage points (–1·7 to –0·7; p<0·001) for CagriSema versus cagrilintide. Mean change in 
bodyweight from baseline to week 32 using the treatment policy estimand was −14·7% (–15·3 kg) for CagriSema, 
−5·2% (–5·4 kg) for semaglutide, and −8·1% (–8·6 kg) for cagrilintide, and the ETD (p value) was −9·5% (–13·8 to 
–5·1; p<0·001) for CagriSema versus semaglutide, and −6·5% (–10·6 to –2·4; p=0·002) for CagriSema versus 
cagrilintide. Data for the treatment policy estimand are shown in the appendix (p 16). 
CagriSema=co-administered semaglutide and cagrilintide. ETD=estimated treatment difference. 
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Figure 2: Continuous glucose monitoring observations 

 

In panel A, data are for the full analysis population and from the on-treatment observation period. Panel A shows the 
time below range, time in range, time above range, and time above high range. For panel A, at baseline: n=31 in the 
CagriSema group, n=30 in the semaglutide group, and n=30 in the cagrilintide group; at week 32: n=26 in the 
CagriSema group, n=25 in the semaglutide group, and n=25 in the cagrilintide group. 
In panel B, data are for the full analysis population and from the in-trial observation period. Panel B shows the 24-
hour CGM profiles; the black line signifies median; the blue bands signify the 10–90th and 25–75th centiles; and the 
grey lines signify the glycated haemoglobin target range of 3·9–10·0 mmol/L; time since midnight is split into 5-
minute intervals.  
CagriSema=co-administered semaglutide and cagrilintide. CGM=continuous glucose monitoring. 
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