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Objectives 
• Understand the mechanism of action of  

incretin -based treatment with, 
glucagon-like peptide - 1 receptor  
agonist (GLP-1 RA) 

• Understand efficacy, benefits on the 
cardiovascular and renal system,  and 
potential adverse effects of various 
drugs belonging to the class of GLP- 1 
RA 
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Presenter
Presentation Notes
Type II diabetes mellitus increases the risk of microvascular and macrovascular complications.  Improved glycemic control can help to minimize these complications over time.




Type 2 Diabetes Treatment Algorithm 2022

Pharmacologic Approaches to Glycemic Management: Standards of Medical Care in Diabetes - 2022 . Diabetes Care 45: S125-143



Nauck M et al. Diabetologia (1986) 29:46-52

GLP-1  receptor agonist
Incretin Effect:  This is the phenomenon whereby in healthy  
individuals, oral glucose elicits  higher insulin secretory  responses 
than  intravenous  glucose  despite inducing similar levels of  
glycemia 
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• Belong to the family of  Incretin hormones
– Glucagon like  peptide 1     (GLP- 1 )  -

from L cells and colon
– Glucose Dependent Insulinotropic 

Peptide  (GIP) from K cells in the small 
intestines

• They have the ability to glucose 
dependently augment  insulin secretory 
response  during periods of  
hyperglycemia

Presenter
Presentation Notes
The incretin effect describes the phenomenon whereby, in healthy individuals, oral glucose elicits higher insulin secretory responses than intravenous glucose, despite inducing similar levels of glycemia. This effect, which is uniformly defective in T2DM patients, is mediated by the gut-derived incretin hormones glucose-dependent insulinotropic polypeptide (GIP) and glucagon-like peptide-1 (GLP-1). Two incretin hormones have been identified produced by entero-endocrine K cells, whereas GLP-1 is mainly secreted from L cells located throughout the intestine, more abundantly towards the distal ileum and colon. G



Action of GLP-1



GLP-1  RA approved as of 2020  to treat type 2 DM

Nauck MA et al  Mol Metab 2021   April ; 46:101102 



GLP-1  Receptor Agonist in the treatment of T2 DM

Nauck MA et al  Mol Metab 2021   April ; 46:101102 



Efficacy of GLP-1  RA

Nauck MA et al  Mol   Metab 2021   April ; 46:101102 

Hemoglobin A1c
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Glucose Weight

Presenter
Presentation Notes
First  GLP -1 RA was approved  for use in United states in  2005   (exenatide ) 



Higher dose GLP-1  RA:

Bornora et al ( Award-11). Diabetes Obes Metab. 2021 Oct;23(10):2242-2250.
Frias P et al  (SUSTAIN FORTE):Lancet Diabetes Endocrinol. 2021;9:563-574

Dulaglutide: 
The 4.5 mg dose reduced A1C by 1.9% with  weight loss of10.4 
pounds

Semaglutide:
The 2mg dose reduce A1C by 2.1% with weight loss of 14.1 
pounds

*****Not a direct comparison 

10



GLP -1  receptor agonist: 
Safety consideration 

• Nausea/vomiting/diarrhea – most common side 
effect 

• No signal for   pancreatitis or  pancreatic cancer 
• C cells of the  thyroid  contain receptors for GLP 

-1  avoid  use  in patients at risk of MTC  
• ?risk of  retinopathy:  SQ semaglutide
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Presenter
Presentation Notes
Nausea- occurs max point of drug concentration 




Cardiovascular outcome trials for GLP-1  RA

Giugliano et al. Cardiovasc Diabetol (2021)20:189



LEADER  (Liraglutide Effect and Action in Diabetes: 
Evaluation of Cardiovascular Outcome Results)

CI, confidence interval; CV, cardiovascular; HF, heart failure; HR, hazard ratio; MI, myocardial infarction.

Marso SP, et al. N Engl J Med. 2016 :375:311 -322.13

Study Design

• N=9340 patients with T2D and high CV risk
• Randomization

– Liraglutide: n=4672
– Placebo: n=4668

• Noninferiority study: prespecified margin <1.3 
for upper bound of 95% CI of the HR for the 
primary endpoint
– Primary endpoint: composite of CV death, nonfatal MI 

(including silent MI), or nonfatal stroke
– Secondary endpoint: composite of CV death, nonfatal 

MI (including silent MI), nonfatal stroke, coronary 
revascularization, and hospitalization for unstable 
angina or HF

Key Results

• Median follow-up: 3.5 years
• Difference from placebo at 36 months

– A1C: −0.40% (95% CI, −0.45% to −0.34%)
– Weight: −2.3 kg (95% CI, −2.0 to −2.5 kg)
– SBP:  −1.2 mm Hg (95% CI, −0.5 to −1.9 mm Hg)

• CV outcomes
– Primary: HR 0.87 (95% CI 0.78 to 0.97); P=0.01 for 

superiority
– Secondary HR: 0.88 (95% CI 0.81 to 0.96); P=0.005 for 

superiority
• Significantly lower rates of all -cause death and CV death 

with liraglutide
• Increased rates of gastrointestinal events in liraglutide -

treated patients
• Lower numerical incidence of pancreatitis in liraglutide 

group (not statistically significant)

Presenter
Presentation Notes
First  GLP -1 RA was approved  for use in United states in  2005   (exenatide ) 



Clinical Outcomes with Liraglutide

*CV death, nonfatal MI (including silent MI), or nonfatal stroke; †CV death, nonfatal MI (including silent MI), nonfatal stroke, coronary revascularization, and hospitalization for unstable angina or HF.

CI, confidence interval; CV, cardiovascular; MI, myocardial infarction.

Marso SP, et al. N Engl J Med. 2016 :375:311 -322.

LEADER
(N=9340)

Favors liraglutide

Median follow-up: 3.5 years

Hazard ratio (95% 
CI) P value

Primary composite endpoint* 0.87 (0.7 8-0.97) 0.01

Expanded composite endpoint † 0.88 (0.81-0.96) 0.005

Death from any cause 0.85 (0.74 -0.97) 0.02

CV death 0.78 (0.66 -0.93) 0.007

Fatal or nonfatal MI 0.86 (0.73 -1.00) 0.046

Nephropathy 0.78 (0.67 -0.92) 0.003

0.00 0.50 1.00 1.50



LEADER Trial: Primary Outcome

Adapted from: Marso SP et al., NEJM 2016

First occurrence of CV death, nonfatal myocardial infarction, or 
nonfatal stroke in the time -to-event analysis in patients with 
type 2 diabetes and high CV risk.
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Liraglutide Effect and Action in Diabetes: Evaluation of cardiovascular outcome Results (LEADER) trial
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Months since randomization

Placebo
Liraglutide

Hazard ratio, 0 .87  (95%  CI, 0 .78–0 .97)
P< 0 .001  for noninferiority
P= 0 .01  for superiority

Death from Cardiovascular Causes

Hazard ratio, 0 .78 (95%  CI, 0 .66–0 .93)
P= 0 .007



Clinical Outcomes with Semaglutide
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• N= 3297  patients  with T2D with CVD, CHF, CKD, or age ≥ 60  with ≥ 1  CV risk factor
• Randomization

– Semaglutide: n= 1648
– Placebo: n= 1649

• Noninferiority study: prespecified margin < 1 .8 for upper bound of 95%  CI of the HR for 
the primary endpoint
– Primary endpoint: composite of CV death, nonfatal MI (including silent MI), or nonfatal stroke
– Key secondary endpoints

• Composite of CV death, nonfatal MI, nonfatal stroke, coronary or peripheral revascularization, and hospitalization 
for unstable angina or HF

• Composite of all-cause death, nonfatal MI, nonfatal stroke
• Retinopathy complications
• New or worsening nephropathy

CI, confidence interval; CHF, congestive heart failure; CKD, chronic kidney disease; CV, cardiovascular; CVD, cardiovascular disease; HF, 
heart failure; HR, hazard ratio; MI, myocardial infarction; SUSTAIN, Trial to Evaluate Cardiovascular and Other Long-term Outcomes with 

Semaglutide in Subjects with Type 2 Diabetes.

Marso SP, et a l. N Engl J Med. 2016 :375:1834 -1844.



Clinical Outcomes with Semaglutide

*CV death, nonfatal MI (including silent MI), or nonfatal stroke; †CV death, nonfatal MI, nonfatal stroke, coronary or peripheral revascularization, and hospitalization for unstable angina or HF.
CI, confidence interval; CV, cardiovascular; HF, heart failure; MI, myocardial infarction.

Marso SP, et al. N Engl J Med. 2016:375:1834-1844.

SUSTAIN 6 
Results

(N= 3297)

Favors semaglutide

Median follow-up: 2.1 years

Hazard ratio (95% CI) P value

Primary composite endpoint* 0.74 (0.58-0.95) 0.02

Expanded composite endpoint † 0.88 (0.81-0.96) 0.002

All-cause death, nonfatal MI, nonfatal stroke 0.77 (0.61 -0.97) 0.03

Death from any cause 1.05 (0.74 -1.50) 0.79

CV death 0.98 (0.65 -1.48) 0.92

Nonfatal MI 0.74 (0.51 -1.08) 0.12

Nonfatal stroke 0.61 (0.38 -0.99) 0.04

Revascularization 0.65 (0.50 -0.86) 0.003

Retinopathy complications 1.76 (1.11 -2.78) 0.02

New or worsening nephropathy 0.64 (0.46 -0.88) 0.005

0.00 1.00 2.00 3.00

Presenter
Presentation Notes
Diabetic  retinopathy  occurred in  3%   of patients with semaglutide   group  and  1.8%   in the  placebo  group
	Hypothesized to be related to relatively   quick reductions  in A1c 
Nephropathy  New or worsening  More in  placebo  (6.1% )  compared to   semaglutide 3.8%  (p value of  0.0005) 
Largest  improvement of A1c  (-0.7%  for  0.5mg dose ,  -1%  for the 1 mg dose ) 




Rewind
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Presenter
Presentation Notes
Most studies  looked an non inferiority – this trial tested for superiority 
Longest trial,  with the  lowest  risk  population  ( 78 % of population had risk factors but  had no prior  cv event   vs  60 %  in  Sustain 6 and Leader) , and lowest  A1c  AVG 7.2% 




Pioneer 6: Oral Semaglutide

• Participants:  50  years  or older with CVD or CKD or  60   
years or older with  risk factors 

• Randomization: 1 : 1   14  mg of drug   or  placebo
• Total number of participants:  3183  
• Duration of study  15.9 months 
• Baseline A1c  8.2%
• Primary outcome:  time from randomization to the first 

occurrence of  death from CV causes,  nonfatal MI or non-
fatal stroke

19 N Engl J Med 2019;381 :841-51 .

Presenter
Presentation Notes
Shortest trial of  all with lowest event rate 
Participants with retinopathy were excluded 




3.8 vs  4.8  in placebo  vs 
primary  outcome  (p= 0 .17)
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Meta-analysis  of CVOT with GLP-1  RA on MACE 



Meta-analysis  of CVOT with GLP-1  RA on renal endpoint

Giugliano et al. Cardiovasc Diabetol (2021) 20 :18922



Kidney effect from CVOT 

Giugliano et al. Cardiovasc Diabetol (2021) 20 :189

• LEADER: (Liraglutide)

• Fewer nephropathy events   for  liraglutide compared to placebo 

• SUSTAIN – 6 (Semaglutide)

• Fewer  new or worsening nephropathy 

• REWIND (Dulaglutide) 

• Significantly  fewer  adverse renal outcomes

• ELIXA ( Lixisenatide)

• Non significant reduction in percentage change to  urninary albumin to creatinine ratio

• HARMONY (Albuglutide) , EXCEL (Exenatide QW) and PIONEER 6 (Semaglutide oral)  did not 

assess for renal outcomes 
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SURPASS TRIALS –TIRZAPATIDE

• Tirzepatide – Dual glucose dependent insulinotropic polypeptide ( GIP)  and 
glucagon like peptide-1   receptor  (GLP -1 )  agonist (aka twincretin) 

• Tirzepatide showed  mean A1c reduction of up to  2.6%   and dose dependent  
body weight loss between   8 and  14  %   

• Tirzepatide was superior to semaglutide in head- to- head comparisons in 
reducing hemoglobin A1c and body weight, with a s imilar incidence of GI  
adverse effects   

• Tirzepatide was also superior to insulin degludec in reducing A1c  an body 
weight  with a lower risk of hypoglycemia 
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NATURE REVIEWS  | ENDOCRINOLOGY VOLUME 18 FEBRUARY 2022 25
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Tirzepartide : dual glucose-dependent insulinotropic polypeptide GIP–GLP-1  receptor agonist



Tirzepartide : dual glucose-dependent insulinotropic polypeptide GIP–GLP-1  receptor agonist

N ENGL J MED 385;6  NEJM.ORG



FDA approves Lilly's 
Mounjaro™ (tirzepatide) 

injection, the firs t and only GIP 
and GLP-1 receptor agonis t 
for the treatment of adults  

with type 2 diabetes
May 13, 2022



Take home points 

• GLP-1 RA is generally effective and well-tolerated 

• Reduces the risk of MACE in persons with diabetes, with 

the highest effect in persons with known risk of CVD  

compared with those without

• GLP1 –RA reduced the risk  of kidney disease by  causing 

a reduction in macro albuminuria

• Cardio renal  benefits may be mediated  by their effect 

on  A1c, BP, and other CV risk factors  

• Most common side effect  - gastrointestinal 

• New  GIP/GLP-1 RA agonist  - even more  A1c lowering , 

weight loss improvement in metabolic  profile
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                  Cardiometabolic teleECHOTM Clinic        
                          Patient Recommendation Form 

PLEASE NOTE that Project ECHO® case consultations do not create or otherwise establish a provider‐patient relationship between any UW or 
ECHO  clinician and any patient whose case is being presented in a Project ECHO® setting 
 
 

Presentation Date: June 1st, 2022          Presenter name: Grant Bludorn, DO 
Presenter Facility: Sea Mar Community Health Clinic 

Case Report Recap: Pt is a 58 y/o female with history of type 2 diabetes, BMI 37 (wt 209) 
hypercholesterolemia, hypothyroidism, PTSD, Asthma, and previously well controlled A1c (5.5-6.4%) that is 
now 9.3%, presented to establish care. Previously had been on Bydureon up until 6 months ago. 

 
Case Recommendations: 

1. Continue to work on portion control. If there are no concerns for disordered eating, consider having 
patient track foods in a journal or app like My fitness pal. The goal would be to reduce total daily 
calories by about 500 calories. Consider referral to a nutritionist.   

2. Monitor steps to increase activity. Obesity Medicine Association guidelines recommends at least 5,000 
steps per day. 

3. Consider replacing quetiapine with alternative sleep aid such as trazadone in partnership with mental 
health provider. If pt must stay on quetiapine consider adding topiramate in partnership with mental 
health provider. 

4. Start liraglutide 0.6mg with increase over 3-4 weeks to goal 1.8mg daily and monitor. If not at A1c goal 
<7.0 in 3 months, convert to exenatide 10 mcg bid and monitor for ability to take. If barrier given 
timing, place pre-authorization for weekly GLP-1 RA.  Once on Liraglutide at 1.8 mg, stop glipizide 
(since this causes weight gain) and replace with low dose metformin 500 mg XR daily with increase 
every 10 days if no loose stools/GI issues. 

5. Maximize Rosuvastatin 40 mg, but likely need to add ezetimibe for optimal <70 LDL goal. 
6. Consider Ace or arb if blood pressure remains about 120/80 after weight loss. 
7. Monitor triglycerides. No indication for therapy at this time. 
8. No indication for ASA therapy. 
9. Evaluate pt with STOP BANG questionnaire to screen for sleep apnea. Refer for sleep study if positive 

screen.   
10. Since this pt has type 2 diabetes, consider early referral for bariatric/metabolic surgery since this 

surgery is also a treatment for type 2 diabetes. Do not refer if pt is smoking. You will need to do a prior 
authorization with insurance.   

Nicole Ehrhardt, MD 

______Nicole Ehrhardt ____ 

Physician Signature Nicole Ehrhardt 
Represent case July 2022 
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