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Learning Objectives

• Review use of newer glucose-lowering medications in 

patients with type 2 diabetes 

– How they work

– Use in patients with cardiac and kidney comorbidities.

• Learn new evidence for cardiovascular safety of glimepiride 

and safer use of other sulfonylureas.



Challenging diabetes issues 

• Which second glucose-lowering medication?

• Which second glucose-lowering medication if the patient has

– Atherosclerotic cardiovascular disease

– Heart failure

– Chronic kidney disease

– PVD

– High A1c

– ?



Case 1

• 73 year-old woman who presented with type 2 diabetes, 

central obesity (BMI 28 kg/m2), and hypertension

• HbA1c is 8.3%.

• Does she need an additional medication now? 

– If so, which one? 

– What if she has cardiac or kidney disease?



DECISION CYCLE FOR PATIENT CENTRED GLYCEMIC MANAGEMENT IN TYPE 2 DIABETES

GOALS OF 
CARE 

• Prevent complications
• Optimise quality of 

life

ASSESS KEY PATIENT 
CHARACTERISTICS

CONSIDER SPECIFIC FACTORS 
WHICH IMPACT ON CHOICE 
OF TREATMENT

SHARED DECISION 
MAKING TO CREATE A 
MANAGEMENT PLAN

AGREE 
MANAGEMENT 
PLAN

IMPLEMENT 
MANAGEMENT 
PLAN

ONGOING 
MONITORING 
AND SUPPORT

REVIEW & AGREE 
MANAGEMENT PLAN

ADA-EASD Management of hyperglycemia T2DM

2018-19: Less focus on meds, more on approach

Davies MJ, D’Alessio DA, Fradkin J, Kernan WK, Mathie C, Mingrone 

G, Rossing P, Tsapas A, Wexler DJ, Buse JB. Diabetes Care 2018



Sequencing of glucose-lowering medication

American Diabetes Association Diabetes Care 2021;44:S111-S124



If A1C above goal, without 

ASCVD, HF, or CKD

• Select based on other 

concerns

– Hypoglycemia risk

– Weight

– Cost



• Cardiac and kidney 

comorbidities  medication 

selection

• Other indications favoring 

new medications

– Weight 

– HbA1c >9  GLP-1 RA



GLP-1 Recepor agonist 

for HbA1c >9

• First, rule out type 1 

diabetes!

• Then, if A1C >9% in 

T2DM

– Consider GLP-1 RA as 

an alternative to 

insulin



The new(er) medication options



Glucagon like peptide-1 (GLP-1) and 

Dipeptidyl peptidase-4 (DPP-4) actions

Modified from Meier JJ Nature Reviews Endocrinology 4(2012)

Appetite 

suppression

Gut

↓GI motility



Clinical use of DPP-4 inhibitors

• HbA1c decrease of 0.43 to 1.4, average ~0. 7

• Weight-neutral

• Tablet, but expensive…for now

• Potential uses 

– In older patients—when hypoglycemia is a concern

– In chronic kidney disease—if insulin is not an option

• CHF risk increased with saxagliptin

• Otherwise, cardiovascular outcomes trials demonstrated safety 

GFR (ml/min) > 50 30-49 <30

Sitagliptin (qd) 100 mg 50 mg 25 mg

Saxagliptin (qd)* 5 mg 2.5 mg 2.5 mg

Linagliptin (qd) 5 mg 5 mg 5 mg



Clinical use of GLP-1 receptor agonists  

Dose D HbA1c D Weight (kg) CVD +

Long-acting SC

Liraglutide 1.2-1.8 mg qd -1.5 ~ -3.2 Yes

Exenatide LAR 2 mg qwk -1.9 -3.7 Partial

Semaglutide 0.5-1 mg qwk -1.1, -1.4 -3.6, -4.9 Yes

Dulaglutide 1.5 mg qwk -1.4 -2.9 Yes

Generally, tachyphylaxis to GI side effects 

with prolonged GLP1 receptor stimulation

Short-acting SC

Exenatide 5-10 mcg bid -0.5 - -1.5 ~ -2.8 N/A

Lixisenatide 20 mcg qd -0.80 -2.9 No

↑GI side effects, ↓gastric emptying, post meal glucose absorption

Oral GLP-1 RA 

Semaglutide 3, 7, 15 mg qd -1.0 -4.2 Partial/ 

pending



Adverse effects of GLP-1 receptor agonists

• Nausea, diarrhea

– Start at lowest dose, titrate incrementally over several weeks

• Cholecystitis

• Pancreatitis

– Do not use if history of pancreatitis

• Black box warning re thyroid C cell tumors

– Not a practical concern, but discuss with patients

Most effective for weight loss if used in 

combination with lifestyle change 



Weight loss medication is more effective with 

lifestyle intervention and meal replacements 

• 150 adults with obesity

randomly assigned to 

– Intensive behavioral 

therapy (IBT) alone

– IBT plus liraglutide 3.0 mg 

daily

– IBT-liraglutide plus low-

calorie meal replacements 

• IBT
– 21 sessions: 4 weekly, 10 every 

other week, then monthly 

through month 12, adapted 

from the DPP

• Meal replacement
– 1,000-1,200 liquid shake 

divided into 4 servings plus 

frozen dinner (250-300 kcal)

• Compared to lira 3.0 

alone from registration 

trial (NEJM 2015) Pi-Sunyer NEJM 2015; Wadden TA Obesity, Volume: 27, Issue: 1, Pages: 75-86, 13 November 2018

Lira 3.0 alone

-8



Sodium-glucose co-transporter-2 inhibitors

• SGLT2

– S1 PCT: High-capacity, low-affinity: 90% 

glucose reabsorption

• SGLT-2 upregulated in T2DM

– Increased glucose AND sodium reabsorpotion, 

leading to myriad adverse renal hemodynamic 

effects

• Blockade of SGLT-2

– Osmotic diuresis (glucosuria)

– Lower blood pressure (2-5 mmHg)

– Decreased uric acid 

– Self-limited glucose lowering 

– Self-limited weight loss 

• Drugs

– Canagliflozin, empagliflozin, dapagliflozin

Kalra S, Singh V, Nagrale D. Sodium-Glucose Cotransporter-2 Inhibition and 

the Glomerulus: A Review. Advances in Therapy. 2016;33(9):1502-1518. 



SGLT2i: Clinical summary 

• Variable HbA1c reduction

– -0.5% to 2.5%, depending on starting point

• Weight reduction

– ~2.5 kg, stabilizes with time

• Hypoglycemia only with insulin or sulfonylurea

• Decreased glycemic efficacy with decreasing GFR

– Canagliflozin, dapagliflozin, empagliflozin label for glycemic efficacy: eGFR>45 

Contraindicated in eGFR<30 ml/min/1.73m2 (dapa<25)

– But, prevents progression of CKD above that threshold, and dapagflozin 10 mg has 

FDA labeling for this indication



SGLT2i: Adverse effects

• Mycotic genital infections

– Women > > men

– Fournier gangrene/necrotizing fasciitis: 1/10,000, not statistically significantly 

increased from non SGLT2i users

• Urinary tract infection

• Calciuria

– ? Bone loss  increased fractures in CANVAS

• Rarely, euglycemic DKA 

– Especially with insulin reduction in insulin-dependent or insulin-deficient diabetes 

– Trigger: stress (increased glucose demand) + ketosis + ongoing osmotic 

diuresis and glucosuriaDKA)

Dave CV Patorno E.JAMA Int Med 2019



SGLT2 inhibitors: clinical use 

• Patient education

– Maintain hydration

– Risk of mycotic fungal infections

• Stop medication if one develops

– Risk of euglycemic DKA 

– Foot care

• Prescribing tips

– Do not use in setting of peripheral 

vascular disease or ulcers 

– Consider osteoporosis risk 

– Do not use in people with type 1 

diabetes

– Use with caution in type 2 with 

insulin deficiency

Dose range, 

eGFR > 60 
ml/min/1.73m2

Kidney 

dose

Stop at 

eGFR
ml/min/1.73m2

Canagliflozin 100, 300 mg 100 mg Dialysis

Empagliflozin 10, 25 mg 10 mg <30

Dapagliflozin 5, 10 mg 10 mg <25

Ertugliflozin 5, 15 mg <30

If eGFR >60, can use for management of 

hyperglycemia, up to highest dose

With decreased kidney function, use low dose if 

indicated for HF or CKD



Gomez-Peralta F et al, Diabetes Ther 2017;8:953

Adjustment of other medications with initiation of SGLT2i in 

T2DM



Case 1: The choice!

• 73-year-old woman with type 2 diabetes, hypertension, and 

HbA1c 8.3%.

– Any glucose-lowering medication could work!

• Pros and cons of each

– DPP4-inhibitor? 

• If she has hypoglycemia or frailty

– SGLT2 inhibitor?

• If she has heart failure or CKD…stay tuned

– GLP-1 receptor agonist? 

• If HbA1c is >9 or obesity / weight loss are the primary target

– Sulfonylurea?

• If cost is a concern…stay tuned.



Case 2: Next-step medication in ASCVD

• 63-year-old man with T2DM, BMI 36 kg/m2, taking metformin 

1000 mg po bid and glipizide 10 mg po bid with HbA1c 

8.1%....

– And coronary artery disease

• What is the next best medication?

– What if he has heart failure (HF) with reduced ejection fraction 28%?

– What if he has peripheral vascular disease? 



Cardiorenal comorbidities

merit special attention

• ASCVD or high ASCVD risk

• Heart failure

• Chronic kidney disease 



Study SAVOR EXAMINE TECOS CAROLINA CARMELINA

DPP4-i saxagliptin alogliptin Sitagliptin linagliptin linagliptin

Comparator placebo placebo Placebo sulfonylurea placebo

N 16,500 5,400 14,000 6,000 8,300

Results 2013 2013 2015 2017 2017

Study LEADER ELIXA SUSTAIN 6 EXSCEL REWIND

GLP1-RA liraglutide lixisenatide semaglutide exenatide LR dulaglutide

Comparator placebo placebo placebo placebo placebo

N 16,500 14,000 6,000 5,400 8,300

Results 2016 2015 2016 2018 2019

Study EMPA-REG CANVAS DECLARE NCT01986881

SGLT2-i empaglifozin canagliflozin dapagliflozin ertugliflozin

Comparator placebo placebo placebo placebo

N 7300 4300 22,200 3900

Results 2015 2017 2019 2020

Cardiovascular Outcomes Trials in T2DM

Slide adapted from Silvio Inzucchi, Yale 



GLP1-RA and SGLT2i have equivalent effect on 

major adverse cardiovascular event* rate

Zelniker TA et al Circulation 2019

1.01 (0.87, 1.19)

0.89 (0.80, 0.93)

Established atherosclerotic cardiovascular disease population

Multiple risk factor population 

REWIND                                                                                                                       0.87 [0.74-1.02]

REWIND                                                                                                                       0.87 [0.74-1.02]

*MACE: MI, stroke, CVD Death



SGLT2i, but not GLP1-RA, reduce hazard 

ratio of hospitalization for heart failure

Zelniker TA et al Circulation 2019

0.69 (0.61, 0.79)

0.93 (0.83, 1.04)

GLP1-RA

SGLT2i



Summary: the choice! In presence of ASCVD…

• GLP1-RA or SGLT2i

– depending on patient comorbidities 

– and adverse effect profile

• How to choose between them? 

– Peripheral vascular disease  GLP1-RA 

Because of observed increased risk of amputations associated with canagliflozin

– Desire for significant weight loss, HbA1c >9%  GLP1-RA

– CHF  SGLT2i

GOALS OF 
CARE 
• Prevent

complications
• Optimise quality of 

life

ASSESS KEY 
CHARACTERISTICS

CONSIDER SPECIFIC 
FACTORS

SHARED DECISION 
MAKING

PLAN

IMPLEMENT 
PLAN

ONGOING 
MONITORING 
AND SUPPORT

AGREE ON PLAN



Case 3: Diabetes and chronic kidney disease (CKD) 

• 63-year-old man with T2DM and coronary artery disease

• HbA1c 8.1%

• Diabetes medications

– Metformin 1000 mg twice daily

– Glipizide 10 mg twice daily

• And CKD

– Creatinine 1.6 mg/dl (141 umol/L)                      

– eGFR 53 ml/min/1.73m2

– Urinary albumin-to-creatinine ratio (UACR):  402 mg/g creatinine

• Which medication is preferred? 



www.kidney.org

Chronic kidney disease

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjXhPKw_6bUAhUR9mMKHZybA9EQjRwIBw&url=http://alportsyndrome.org/blog/stages-of-kidney-disease/&psig=AFQjCNEDwz2bB8t2jZ9HbKJMuvGCu-a17w&ust=1496762068143324
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjXhPKw_6bUAhUR9mMKHZybA9EQjRwIBw&url=http://alportsyndrome.org/blog/stages-of-kidney-disease/&psig=AFQjCNEDwz2bB8t2jZ9HbKJMuvGCu-a17w&ust=1496762068143324


Glomerular filtration rate (eGFR) over time on empagliflozin 

Wanner C et al. 

N Engl J Med 2016;375:323-334.

Clinical pearl: 

• Expect acute drop in eGFR of 3-4 ml/min/1.73m2

• Smaller decline with lower baseline eGFR 



Effects of Canagliflozin on Cardiovascular, Renal, Hospitalization, and 
Death Events in the Integrated CANVAS Program (n~10,000)

Neal B et al. N Engl J Med;377:644-657

Amputation                                         6.3             3.4

Fracture                                             15.4            11.9



Physiological mechanisms implicated in improved renal function 

following inhibition of SGLT2

In DM, glomerular hyperfiltration 

increased intraglomerular pressure

• Increased reabsorption of glucose 

and sodium (solute)

SGLT2 inhibitors 

• Reduce intraglomerular pressure 

due to increased distal sodium 

delivery

• Macula densa senses volume status

• ↑ tubuloglomerular feedback 

constricts afferent arteriole, lowering 

intraglomerular pressure

SGLT2i 

complement 

RAAS blockade, 

which decreases 

efferent arteriolar 

tone, reducing 

glomerular 

pressure 

Heerspink and Cherney Circulation. 2016;134:752–772



CREDENCE: T2DM and CKD

• Study population: T2DM and CKD

– A1C 6.5-12%

– eGFR 30 to <90 ml/min/1.73m2 and UACR >300-5000 mg/dl

– Stable dose of ACE inhibitor or ARB

• Canagliflozin 100 mg vs. placebo

• Composite outcome

– ESRD or eGFR<15 ml/min x 30 days

– Doubling of  serum creatinine

– Renal or CVD death

• Risk mitigation strategy to minimize risk of amputation / ulcers

V Perkovic et al. N Engl J Med 2019;380:2295-2306.

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjXhPKw_6bUAhUR9mMKHZybA9EQjRwIBw&url=http://alportsyndrome.org/blog/stages-of-kidney-disease/&psig=AFQjCNEDwz2bB8t2jZ9HbKJMuvGCu-a17w&ust=1496762068143324
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjXhPKw_6bUAhUR9mMKHZybA9EQjRwIBw&url=http://alportsyndrome.org/blog/stages-of-kidney-disease/&psig=AFQjCNEDwz2bB8t2jZ9HbKJMuvGCu-a17w&ust=1496762068143324


Diabetic kidney disease prevention trials: CREDENCE 

www.kidney.org

T2DM and CKD

Canagliflozin 100 

mg vs placebo 

eGFR 30-90

UACR 300-5000

V Perkovic et al. N Engl J Med 2019;380:2295-2306.



Diabetic kidney disease prevention trials: DAPA-CKD 

www.kidney.org

CKD + T2DM

66% had T2DM
(34% did not)

Dapagliflozin 

10 mg vs placebo

eGFR 25-75

UACR 200-5000
Heerspink et al. N Engl J Med 2020.



CKD Trials of SGLT2i vs. placebo

CREDENCE DAPA-CKD

N 4,401 4,304

% with T2DM 100% 66%

Follow up (years) 2.62 2.4

Primary outcome SGLT2i 

(per 1000 patient-years)

43.2 46 

Primary outcome placebo

(per 1000 patient-years)

61.2 75

Hazard ratio 0.70 (0.59-0.82) 0.51 (0.51-0.72)

Primary outcome:
Composite of ESKD, ~50% decline eGFR, or CV or kidney death 

No heterogeneity by age, sex, race, 

severity of CKD, or T2DM diagnosis



Dulaglutide
(N/100 py)

Placebo
(N/100 py)

HR 

(95%CI)

P

Renal Composite Outcome 3.47 4.07 0.85 (0.77, 0.93) 0.0004

Components of Composite

First Macroalbuminuria a 1.76 2.29 0.77 (0.68, 0.87) <0.0001

Sustained Decline in eGFR of 
≥ 30%

1.79 2.00 0.89 (0.78, 1.01) 0.066

Chronic Renal Replacement 0.06 0.08 0.75 (0.39, 1.44) 0.39

Serious Renal Adverse Event b 0.32 0.36 0.90 (0.67, 1.20) 0.46

A ACR > 33.9 mg/mmol (300 mg/g); b any reported AE linked to acute renal failure 

GLP-1 receptor agonist also improve kidney outcomes…but less so

Between-group HbA1c difference 0.6% in REWIND.... 

consistent findings in meta-analyses

REWIND trial: After 5.4 years of dulaglutide

Gerstein HC Lancet June 9 2019



Meta-analysis of kidney outcomes: SGLT2i better than 

GLP1-RA…but both are beneficial

0.82 (0.75, 0.89)

GLP-1 RA

0.62 (0.58, 0.67)

SGLT2i

“Broad kidney endpoint:” new-onset macroalbuminuria sustained doubling of 

serum creatinine or a 40% decline in estimated glomerular filtration rate, end-

stage kidney disease, or death of renal cause Zelniker TA et al Circulation 2019



Summary: management of hyperglycemia 

in CKD, for this patient 

• SGLT2i for albuminuric CKD, as long as eGFR>30 ml/min

– Product labeling for all SGLT2i: stop for eGFR<30 ml/min 

(<25 ml/min for dapagliflozin)

– And, patient must be able to tolerate it

– Adjust other diuretics/blood pressure medications

• Consider GLP-1 receptor agonist as an alternative if SGLT2i 

not tolerated 

• Reduce metformin (stop at eGFR<30 ml/min)

• Switch to shorter acting sulfonylureas or glinides



More on about metformin and CKD

• New FDA guidance (2016) in response to citizens’ petition

– OK to continue to eGFR of 30 ml/min

– Do not start at eGFR <45 ml/min, and discuss risks of continuing at 

this threshold

– Monitor renal function annually

• My practice:

– Continue at lower dose with patient education to eGFR 30 ml/min in 

responsible patient



EMPA-REG

Metformin No metformin

How does metformin compare to new meds? 

Unknown! New meds were added to metformin.

Metformin was 

background 

therapy in three-

quarters of the 

participants in 

cardiovascular 

outcomes trials
CANVAS

Metformin No metformin

SUSTAIN-6

Metformin No metformin

LEADER

Metformin No metformin

76.4%
74.0%

77.2%
73.2%
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SLGT2i Heart failure benefit independent of diabetes

EMPEROR-Reduced

DAPA-HF

• HFrEF + DM

Heerspink and 

Cherney 

Circulation. 

2016;134:752–772

Packer. N Engl J 

Med 2020; 

383:1413-1424

Heerspink. N Engl

J Med 2020; 

383:1436-1446



Heart failure and kidney benefits of SGLT2i observed in 

those with and without diabetes 

• DAPA-HF (NEJM 2019) and EMPEROR-REDUCED (NEJM 

2020)

– Reduced CV death and HF hospitalization in pts with heart failure 

with REDUCED ejection fraction

• EMPEROR-Preserved (NEJM 2021)

– Reduced CV death and HF hospitalization in patients with heart 

failure with PRESERVED ejection fraction

• DAPA-CKD (NEJM 2020)

– Reduced composite of a sustained decline in the estimated GFR of at 

least 50%, end-stage kidney disease, or death from renal or 

cardiovascular causes was significantly lower with dapagliflozin than 

with placebo in patients with eGFR 25-75 and UACR 200-5000 mg/g



Study SAVOR EXAMINE TECOS CAROLINA CARMELINA

DPP4-i saxagliptin alogliptin Sitagliptin linagliptin linagliptin

Comparator placebo placebo Placebo sulfonylurea placebo

N 16,500 5,400 14,000 6,000 8,300

Results 2013 2013 2015 2017 2017

What about the older medications? Sulfonylurea update:

Evidence re: sulfonylurea safety from DPP4-i CV outcome trials

• All showed cardiovascular safety
• Saxagliptin had increased risk HF

• CAROLINA and CARMELINA were a unique pair

• Linagliptin was compared to placebo or a sulfonylurea, glimepiride



Sulfonylureas—mechanism and clinical use

• ↑ insulin release from pancreatic 

beta cells

• Reduce HbA1c 1-1.5%

• Side effects:
– Hypoglycemia

– Weight gain 

– CVD concerns likely unwarranted

• Duration of action 
– Glyburide (long)

– Glipizide and glimepiride (medium)

– (Meglitinides also close SUR1 receptor but 

are short-acting)

By Aydintay - Own work, Public Domain, 

https://commons.wikimedia.org/w/index.php?curid=5509829



CARMELINA: Linagliptin is safe compared to placebo

CAROLINA: Glimepiride was as safe as linagliptin

Rosenstock. JAMA. 2019;321(1):69-79.

MACE: Linagliptin vs. Placebo Linagliptin vs. Glimepiride

Rosenstock. JAMA. 2019;322(12):1155-1166.

Equivalent cardiovascular safety



Sulfonylurea update from CV Outcome trials

• Higher rate of hypoglycemia and weight gain with glimepiride

– Hypoglycemia 

• 2.2% rate of severe hypoglycemia in glimepiride arm, compared to 0.1% in 

linagliptin

– Weight was increased, by 1.5 kg

• Equivalent CV safety

– Unclear if CVD safety is applicable to glyburide or glipizide

Wexler DJ. Sulfonylureas on trial: The final verdict? JAMA 

2019, published online September 19, 2019



Within-class sulfonylurea comparison of 

rates of death and CVD outcomes

Zeller M et al, JCEM 2010 95, 4993-5002.; Riddle MC, JCEM 2010 

= glyburide

Limitation: Retrospective trial confounded by allocation bias

Strengths: large cohort and bias may be minimized within drug class

Glyburide (glibenclamide) may be the bad actor…and is the one used most often in other trials



Sulfonylureas: My tips and tricks

• Use the lowest effective dose

– To prevent to obligate snacking to avoid hypoglycemia 

– To minimize weight gain

• Strategy: variable dosing based on anticipated meal size and 

activity

– Example: glipizide 5 mg before small meals, 10 mg before larger 

meals

– This may motivate some patients to eat smaller meals

• Reduce dose in CKD



Randomization  

n=5000 eligible subjects

Sulfonylurea 

(glimepiride)      

n=1250

DPP-IV inhibitor

(sitagliptin)      

n=1250

GLP-1 analog

(liraglutide)      

n=1250

Insulin  

(glargine)      

n=1250

Type 2 diabetes treated with metformin                                       

HbA1c >6.8 – 8.5%                                                              

Diabetes duration < 10 years at randomization

GRADE Study Design and Limitations:                                      

The perils of long-term trials

SGLT2 

inhibitor?



GRADE Outcomes

• Primary:

– Glycemic control

• Secondary:

– Adverse effects

– Effects on CVD risk factors

– Effects on quality of life

– Acceptance and tolerability – side and off-target effects

– Cost effectiveness 

– Phenotypic and genotypic characteristics associated with response to different 

medication combinations



Preliminary GRADE Results—ADA 2021

• Glargine and liraglutide most effective for achieving and maintaining 

HbA1c<7%

• Liraglutide and sitagliptin most effective for weight

– Glargine and glimepiride caused similar weight gain 

• Glimepiride associated with the most hypoglycemia 

– More than glargine! 

• Benefit of liraglutide relative to other meds on total CVD events



Cost of diabetes medications (2018)

$0 $200 $400 $600 $800 $1,000

Liraglutide 1.8 mg qd

Dulaglutide 1.5 mg qwk

Canagliflozin 300 mg qd

Sitagliptin 100 mg qd

Basaglar pen 50 U qd

NPH vial 50 U qd

Glipizide 10 mg bid

Metformin 1000 mg bid

Micromedex RED BOOK WAC 30 day supply

Adapted from Silvio Inzucchi, 2015



Which medication when? 

Add or substitute:

ASCVD: 

GLP1RA or SGLT2i

CHF or CKD: 

SGLT2i

Type 2 diabetes, without

overt CVD, HF, CKD

Type 2 diabetes, with

CVD/ high ASCVD risk, HF, CKD

• Choose among many options based 

on patient preference and 

characteristics

• Await results of GRADE Trial - 2022

8. Pharmacologic Approaches to Glycemic Treatment: Standards of Medical Care in Diabetes—2018 Diabetes 

Care 2018 Jan; 41 (Supplement 1): S73-S85. https://doi.org/10.2337/dc18-S008
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Key points

• There is now evidence to support the use of certain glucose-

lowering medications in the presence of specific 

comorbidities

– Athersclerotic cardiovascular disease: GLP-1 receptor agonist or 

SGLT2-inhibitor

– Heart failure and albuminuric CKD: SGLT2 inhibitor

• GLP-1 receptor agonist  may be used as an alternative to 

insulin if HbA1c>9 

– If type 1 diabetes is ruled out
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