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Graphical Abstract 

(Image: Courtesy of Thomas Fisher Rare Book Library, University of Toronto)

Lancet Diabetes & Endocrinology, The, 2020-12-01, Volume 8, Issue 
12, Pages 971-977, Copyright © 2020 Elsevier Ltd

https://insulin100.utoronto.ca/

Oct 5, 1963
The first insulin line pump was created by Dr. Arnold Kadish. The 
size of  this pump was about the size of  a microwave or marine 
backpack. This pump delivered both, glucagon and insulin.

https://www.lilly.com/discovery/100-years-of-insulin/timeline
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A1C Levels in Patients With Diabetes

A1C, glycated hemoglobin; ADA, American Diabetes Association.

Carls G, et al. Diabetes Ther. 2017;8:863-873.

Many patients with diabetes 
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Incretins
• GLP-1 receptor agonists deliver substantial 

improvements in glucose control, and can induce 
clinically significant but variable weight loss.

• Similar to GLP-1, glucose-dependent insulinotropic 
polypeptide (GIP) also enhances meal-
stimulated insulin secretion in a glucose-dependent 
manner. It is the dominant incretin hormone in 
healthy individuals, contributing the majority of  the 
incretin effect. The insulin response after GIP 
secretion in type 2 diabetes is diminished.

• GIP differs from GLP-1 in its role of  
stimulating glucagon secretion during 
hypoglycaemia and exerting a direct effect on lipid 
homoeostasis.

• GIP might also promote weight loss by signaling 
satiety through its receptors present in 
the hypothalamus.

Glucagon-like peptide-1 receptor co-agonists for treating metabolic disease. Mol Metab. 
2021 Apr;

Efficacy and safety of a novel dual GIP and GLP-1 receptor agonist tirzepatide
in patients with type 2 diabetes (SURPASS-1): a double-blind, randomised, 
phase 3 trial. Lancet. 2021 Jul
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Tirzepatide

• Tirzepatide is a dual glucose-dependent insulinotropic polypeptide and 
glucagonlike peptide-1 (GLP-1) receptor agonist that is under development 
for the treatment of  type 2 diabetes.

SURPASS Trials

• Findings of global registration trials, 
SURPASS-1, SURPASS-2, 
SURPASS-3, and SURPASS-5 were 
presented at the virtual 81st Scientific 
Sessions of the American Diabetes 
Association® (ADA).

SURPASS-1

• Adult  participants  (≥18  years)  were  included if  they had type 2 diabetes 
inadequately controlled by diet and exercise alone and if  they were naive to 
injectable diabetes therapy.

• Participants were randomly assigned (1:1:1:1) via computer-generated 
random sequence to once a week tirzepatide (5,  10,  or  15  mg),  or  
placebo.  

• The primary endpoint was the mean change in glycated haemoglobin
(HbA1c) from baseline at 40 weeks. 
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SURPASS-2

• This 40-week, open-label, parallel-group, randomized, active-controlled, 
phase 3 trial was conducted in 128 sites.

• Key inclusion criteria: age of  18 years or older and type 2 diabetes that was 
inadequately controlled with metformin at a dose of  at least 1500 mg per day. A 
glycated hemoglobin level of  7.0 to 10.5% and a body-mass index of  at least 25, 
and they had had stable weight (±5%) during the previous 3 months.

• 1879 patients were randomly assigned in a 1:1:1:1 ratio to receive a once-weekly 
subcutaneous injection of  either tirzepatide (at a dose of  5 mg, 10 mg, or 15 mg; 
the doses were double-blinded) or semaglutide (1 mg) for a 40-week treatment 
period, followed by a 4-week safety follow-up period.

• The primary end point was the change in the glycated hemoglobin level from 
baseline to week 40.
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Trial summaries

• In SURPASS-1, all three tirzepatide doses demonstrated statistically 
significant and clinically meaningful improvements in A1C and body 
weight reductions compared to placebo. Up to 92% of participants on 
tirzepatide achieved an A1C of less than 7%—the ADA’s recommended 
target for most people with diabetes. Up to 52% achieved an A1C of less 
than 5.7%—the level for people without diabetes.

• In SURPASS-2, all three tirzepatide doses delivered superior A1C and 
body weight reductions from baseline compared to semaglutide. Up to 
92% of participants on tirzepatide achieved an A1C of less than 7% and 
up to 51% achieved an A1C less than 5.7%.
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• In SURPASS-3, all three tirzepatide doses delivered superior A1C and 
body weight reductions from baseline compared to titrated insulin 
degludec. Up to 93% of participants on tirzepatide achieved an A1C of 
less than 7% and up to 48% achieved an A1C of less than 5.7%.

• In SURPASS-5, all three tirzepatide doses delivered superior A1C 
reductions and weight reductions compared to placebo both added to 
titrated insulin glargine. Up to 97% of participants on tirzepatide achieved 
an A1C of less than 7% and up to 62% of participants on tirzepatide
achieved an A1C of less than 5.7%.

• A separate trial to assess cardiovascular outcomes (SURPASS-CVOT; 
ClinicalTrials.gov number, NCT04255433. opens in new tab) is now under 
way to compare tirzepatide with dulaglutide in patients with type 2 
diabetes and atherosclerotic cardiovascular disease.

Thank you..
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