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Learning Objectives

Disclosures
AUDIENCE POLL

Which of the following is recommended as first-line 
medication therapy in an adult patient newly-diagnosed with 
type 2 diabetes?

A. metformin

B. a GLP-1 receptor agonist (eg, dulaglutide, semaglutide) 

C. a SGLT2 inhibitor (eg, dapagliflozin, empagliflozin)

Example Case Therapeutic Goals in Management of 
Type 2 Diabetes
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Long-term Complications of Diabetes

Stroke Diabetes 
Related Death

Any Diabetes 
Related 

Endpoint

Microvascular 
Disease

40%

All Cause 
Mortality

Myocardial 
Infarction

Cataract 
Extraction

Peripheral 
Vascular Disease

12% 14% 14% 19% 21% 21% 37% 43%

Stratton IM et al. BMJ. 2000;321:405-412. 
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Example Case 

• Mr. N asks about “this new medication that is all over 
social media” that can help with weight loss. He would 
like to know if he can be prescribed this medication. You 
realize that he is referring to tirzepatide, the medication 
approved by the FDA in May 2022 for type 2 diabetes in 
non-pregnant adults. 

• Would you recommend this medication as initial therapy 
for Mr. N’s type 2 diabetes?

AUDIENCE POLL

Tirzepatide belongs to which of the following drug class?

A. GLP-1 receptor agonists

B. dual GIP/GLP-1 agonist

C. SGLT2 inhibitors  

Dual 
GIP/GLP-1 
Receptor 
Agonist

Pancreas
• ↑ glucose-dependent insulin 

secretion
• ↓ glucagon 
• ↑ glucose-dependent insulin 

secretion
• ↑ glucagon

GI tract
• ↓ gastric emptying

Brain
• ↑ Satiety 
• ↓ food intake
• ↓ food intake 

Images: Flaticon.com

GIP: secreted by K-cells in 
upper small intestines (mostly 
in duodenum and jejunum) 

Adipocytes
• ↑ fatty acid and 

glucose uptake 

Body
• ↑ insulin sensitivity 

(indirect effect) 

GLP-1: secreted by L-cells in 
small intestines (mostly in 
lower jejunum and ileum)
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Tirzepatide Pre-marketing RCTs
SURPASS-1 SURPASS-2 SURPASS-3 SURPASS-4 SURPASS-5

Comparator Placebo Semaglutide
1 mg 

Insulin degludec
(dose titrated to 
FBG < 90 
mg/dL)

Insulin glargine 
(dose titrated to 
FBG < 100 
mg/dL)

Placebo 

Background 
therapy 

None Metformin Metformin ±
SGLT2-I (31.9% 
of population)

Metformin 
(94.9%), 
SGLT2-i 
(25.1%), 
sulfonylurea 
(54.5%) (any 2 
of the 3)

Insulin glargine 
± metformin 
(82.9%)

Mean age and 
DM duration

54 yo, 4.7 years 57 yo, 8.6 years 57 yo, 8.4 years 64 yo, 11.8 
years

61 yo, 13.3 
years

Duration of RCT 40 weeks 40 weeks 52 weeks 52-104 weeks 40 weeks

De Block et al. Diabetes Obes Metab. 2022 Aug 5. 

-1.9% -2.0%
-2.2% -2.3%

-2.5%

-2.0%

-1.5%

-1.0%

-0.5%

0.0%

A1c Reduction
semaglutide 1 mg tirzepatide 5 mg tirzepatide 10 mg tirzepatide 15 mg

-12.5 lbs
-16.7 lbs

-20.5 lbs
-24.6 lbs

-30.0

-25.0

-20.0

-15.0

-10.0

-5.0

0.0

Weight Change
semaglutide 1 mg tirzepatide 5 mg tirzepatide 10 mg tirzepatide 15 mg

Comparison with Semaglutide 1 mg 

SURPASS-2, with background metformin therapy
mean age and duration: 57 yo, ~9 years  

Frías JP et al. N Engl J Med. 2021;385(6):503-515.

Comparison with U-100 Insulin Degludec

-1.3%

-1.9% -2.0% -2.1%

-2.5%

-2.0%

-1.5%

-1.0%

-0.5%

0.0%

A1c Reduction
insulin degludec tirzepatide 5 mg tirzepatide 10 mg tirzepatide 15 mg

SURPASS-3, background metformin ± SGLT2 inhibitor
mean age and duration: 57 yo, ~8 years  

4.2 lbs

-15.4 lbs
-21.1 lbs

-24.9 lbs

-30.0

-25.0

-20.0

-15.0

-10.0

-5.0

0.0

5.0

10.0 Weight Change

insulin degludec tirzepatide 5 mg tirzepatide 10 mg tirzepatide 15 mg

Ludvik B et al. Lancet. 2021;398(10300):583-598.

Comparison with U-100 Insulin Glargine

SURPASS-4, background metformin ± sulfonylurea ± SGLT2 inhibitor 
mean age and duration: 64 yo, ~12 years  

Del Prato S et al. Lancet. 2021;398(10313):1811-1824.

-1.4%

-2.1% -2.3% -2.4%

-3.0%

-2.5%

-2.0%

-1.5%

-1.0%

-0.5%

0.0%

A1c Reduction
insulin glargine tirzepatide 5 mg tirzepatide 10 mg tirzepatide 15 mg 3.7 lbs

-14.1 lbs
-19.6 lbs

-23.3 lbs

-25.0

-20.0

-15.0

-10.0

-5.0

0.0

5.0

10.0

Weight Change

insulin glargine tirzepatide 5 mg tirzepatide 10 mg tirzepatide 15 mg

Add-On to U-100 Insulin Glargine ± Metformin

SURPASS-5, inadequate control on U-100 insulin glargine ± metformin
mean age and duration: 61 yo, ~13 years

Dahl D et al. JAMA. 2022;327(6):534-545.

-0.9%

-2.1%
-2.4% -2.3%

-3.0%

-2.5%

-2.0%

-1.5%

-1.0%

-0.5%

0.0%

A1c Reduction
placebo tirzepatide 5 mg tirzepatide 10 mg tirzepatide 15 mg 3.5 lbs

-11.9 lbs
-16.5 lbs

-19.4 lbs

-25.0

-20.0

-15.0

-10.0

-5.0

0.0

5.0 Weight Change

placebo tirzepatide 5 mg tirzepatide 10 mg tirzepatide 15 mg

Jastreboff AM et al; SURMOUNT-1 Investigators. N Engl J Med. 
2022 Jul 21;387(3):205-216. Epub 2022 Jun 4.
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AUDIENCE POLL

Based on its mechanism of action, which of the following is 
an expected adverse drug reaction from tirzepatide?

A. hypoglycemia 

B. nausea

C. headache

Tirzepatide

Mounjaro [package insert]. Indianapolis, IN: Eli Lilly and Company; 2022.

Severe GI disease

Pancreatitis 

AKI

Diabetic retinopathy complications in patients 
with h/o diabetic retinopathy 

Acute gallbladder disease

Images: Flaticon.com Mounjaro [package insert]. Indianapolis, IN: Eli Lilly and Company; 2022.

Nausea Diarrhea Decreased 
Appetite Vomiting

Constipation Dyspepsia Abdominal 
Pain

Mounjaro [package insert]. Indianapolis, IN: Eli Lilly and Company; 2022.

Tirzepatide

Mounjaro [package insert]. Indianapolis, IN: Eli Lilly and Company; 2022.

Tirzepatide

Mounjaro [package insert]. Indianapolis, IN: Eli Lilly and Company; 2022.
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Efficay
(A1c)

Hypo-
glycemia

Wt Reduction ↓ MACE HF Progression of DKD

Metformin 1-2% None Neutral (possible 
modest wt loss)

Potential Neutral Neutral 

SGLT2 
inhibitors

~0.8% None Intermediate canagliflozin, 
empagliflozin 

canagliflozin, 
dapagliflozin, 
empagliflozin, 
ertugliflozin  

canagliflozin, 
dapagliflozin, 
empagliflozin 

GLP-1 
receptor 
agonists

up to 
2%

None High dulaglutide, 
liraglutide,
semaglutide (SQ)

Neutral dulaglutide, 
liraglutide,
semaglutide (SQ) –
benefit for renal 
outcomes in CVOTs 
driven by 
albuminuria 
outcomes 

Dual GIP and 
GLP-1 
receptor 
agonist

up to 
2.4%

None Very high RCT underway RCT underway RCT underway

Adapted from ADA-EASD Management of Hyperglycemia in Type 2 Diabetes Consensus Report 2022.MACE  = major adverse cardiovascular event
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Route of 
Administration

Common ADRs Rare but Serious ADRs Cost

Metformin Oral GI
Vitamin B12 depletion 

Lactic acidosis Low 

SGLT2 
inhibitors

Oral Genital mycotic infxn, 
UTI, watch volume status 
and bp (may need to 
adjust bp meds)

Euglycemic DKA,
Fournier’s gangrene

High 

GLP-1 
receptor 
agonists

SQ, oral 
(semaglutide)

GI
Avoid use in patients with 
GI neuropathy 

Thyroid C-cell tumors in 
rodents, pancreatitis, 
cholelithiasis or cholecystitis

Very high

Dual GIP and 
GLP-1 
receptor 
agonist

SQ GI
Avoid use in patients with 
GI neuropathy 

Thyroid C-cell tumors in 
rodents, pancreatitis, 
cholelithiasis or cholecystitis

Very high 

Adapted from ADA-EASD Management of Hyperglycemia in Type 2 Diabetes Consensus Report 2022.

Example Case 

AUDIENCE POLL

Which of the following would you recommend for Mr. N?

A. metformin

B. a GLP-1 receptor agonist 

C. tirzepatide
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