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Case presentation

▪ A 58-year-old woman with 12-year history of type 2 diabetes is referred
to you. She takes metformin 2000 mg and gliclazide MR 60 mg daily.
She respects the diet recommended by the nutritionist.

▪ She has a history of acute MI during a couple of months ago.

▪ She claims that in the past, with increasing gliclazide dose, several
hypoglycemic episodes had occurred. She fears hypoglycemia because
she lives alone.

▪ BMI: 35.5 kg/m²



Case presentation

▪ Laboratory tests:

▪ FBS: 146 mg/dl

▪ HbA1c: 8.5%

▪ Cr: 1.3 mg/dl (eGFR ~ 50 ml/min)

▪Which therapeutic approach would you recommend to
her?

A) Add basal insulin

B) Add Liraglutide

C) Add pioglitazone

D) Add sitagliptin
5



Case 2

• A 56 years old patients with T2DM and CKD due to APKD is referred to use 
due to uncontroll DM. 1+ pitting edema is seen in pretibial. He is taking 
metformin 1000 mg/d

• Lab test results: 
• GFR 20
• FBS 130, HBA1C 8.5%

which is the best medication to control his diabetes?
• Liraglutide
• Sitagliptin 100
• Pioglitazone 15
• Linagliptin 5



Unmet Needs With Conventional 
Antihyperglycemic Therapies

• Many therapies are associated with weight gain

• Insulin and more conventional oral insulin secretagogue
therapies are associated with significant risk for 
hypoglycemia

• Other adverse effects with some therapies include GI 
side effects and edema

• Many therapies fail to adequately control postprandial 
hyperglycemia

• Therapies often fail to maintain long-term glycemic 
control 

Blonde L. Am J Manag Care. 2007;13:S36-S40.
Blonde L, et al. J Manag Care Pharm. 2006;12(suppl):S2-S12.



Pathophysiology of T2DM

CNS, central nervous system; GI, gastrointestinal; T2DM, type 2 diabetes mellitus
Cernea S & Raz I. Diabetes Care 2011;34(suppl 2):S264–S271
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INCRETIN Story

INCRETIN= INtestinal+seCRETion of INsulin
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The Effect of Incretins in Type 2 Diabetes and Non-Diabetes1

1-Diabetologia. 1986 ;29(1):46-52.
IR: Immunoreactive

Oral glucose load Intravenous (IV) glucose infusion



Incretins and DPP-4:
▪ Incretins: GLP1 (Glucagon-Like Peptide-1)

GIP (Glucose-dependent Insulinotropic Polypeptide)

▪GLP1 is produced from the proglucagon gene in intestinal L cells and
is secreted in response to nutrients.

▪Glucose-dependent mode of action of incretin hormones

▪GLP1 has a very short half-life in plasma (1 to 2 minutes) due to
aminoterminal degradation by the enzyme dipeptidyl peptidase IV
(DPP4). As a result of DPP-4 activity, intact, biologically active GLP-1
represents only 10–20% of total plasma GLP-1.

11



GLP-1 Actions on Different Target Tissues

12

Drucker DJ. Cell Metab 2006;3(3):153-65.



GLP1 has various potential effects on the CV 
system

13
1. Jax. Clin Res Cardiol 2009;98:75–9.  2. Grieve. Br J Pharmacol 2009;157:1340–51 (modified).  
3. Robinson et al. BMJ Open 2013;3:pii e001986.

↑ Insulin sensitivity 
(direct or indirect?)

↑ Insulin secretion
↓ Glucagon secretion
↑ Insulin biosynthesis
↑ β-cell proliferation
↓ β -cell apoptosis

↓ Appetite
↑ Neuroprotection

↓ Glucose output

Brain
Pancreas

Liver Muscle and 
adipose tissue

↑ Endothelial function

↑ Nitric oxide production

↑ ↓ Myocardial contractility (data conflict)

↑ Systolic function in myocardial infarction

↑ Systolic function in cardiomyopathy

↓ Infarct size

↑ Ischaemic pre-conditioning

↑ Post-ischaemic recovery

↑ Myocardial glucose uptake

Heart

Incretin 
hormone1,2

Clinical trial data show that GLP1 receptor agonists are associated with small increases in heart 
rate and modest reductions in body weight and blood pressure3



Potential mechanisms for the cardio-
nephroprotective effect of GLP-1RA

14

1. J. Clin. Med. 2020, 9, 947



Additional physiological benefits are observed at pharmacological 
levels of GLP-1

DPP-4is, dipeptidyl peptidase-4 inhibitors; GLP-1, glucagon-like peptide 1; GLP-1RAs, glucagon-like peptide 1 receptor agonists
Adapted from Holst et al.1

1. Holst JJ et al. Trends Mol Med 2008;14:161–168; 2. Flint A et al. Adv Ther 2011;28:213–226
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DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1 
Adapted from Bjerre Knudsen. J Med Chem 2004;47:4128–34; Vilsbøll et al. J Clin Endocrinol Metab 2003;88:220–24

t½ = 1.5–2.1 minutes
Enzymatic cleavage

High clearance 
(4–9 L/min)

Native GLP-1 has limited clinical value because of 
its short half-life 

Proteolytic inactivation by DPP-4



Liraglutide is a once-daily analogue of human 
GLP-1

Improves pharmacokinetics:

• Albumin binding

• Self-association

• Slow absorption from subcutis
• Stable against DPP-4
• Long plasma half-life (t½≈ 13 hrs)

97% homology
to native human 

GLP-1 

DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1 
Knudsen et al. J Med Chem 2000;43:1664–9

His Ala Thr Thr SerPheGlu Gly Asp

Val

Ser

SerTyrLeuGluGlyAlaAla GlnLys

Phe

Glu

Ile Ala Trp Leu GlyVal Gly Arg

Glu

Arg

C-16 Fatty acid
(Palmitoyl)
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Incretin-Based Therapies

Aus, Australia; EU, Europe

Human GLP-1 
analogues

Exendin-based
therapies

GLP-1 receptor 
agonists

Incretin-based
therapies

Alogliptin
(Japan only)

Sitagliptin

Linagliptin

Saxagliptin

Liraglutide Exenatide OW Exenatide BID

Teneligliptin
(Japan only)

DPP-4 inhibitors

Vildagliptin
(EU and Aus)

GLP-1 & GIP  
Agonists 

Trizepatide



Incretin mimetics
Exenatide

• The first incretin-related therapy available for 
patients with type 2 diabetes. 

• Naturally occurring peptide from the saliva of 
the Gila Monster. 

• Has an approximate 50% amino acid homology 
with GLP-1.

• Binds to GLP-1 receptors and behaves as GLP-1. 



Classification of glucagon-like peptide-1 receptor 
agonists

20

Diabetes Obes Metab 2011;13:394-407
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Clinical efficacy results from clinical trials comparing different GLP-1 receptor agonists head-
to-head. Reductions in HbA1c, fasting plasma glucose and body weight 



Safety and tolerability results from clinical trials comparing 
different GLP-1 receptor agonists head-to-head

22









Results Of LEADER Trial 

• Reduced the rate of the first occurrence of death from  
CV causes, nonfatal MI or nonfatal stroke by 13%

• Reduced all cause mortality by 15%

• Reduced cardiovascular death by 22%

NEJM 2016





Liraglutide dosing
• To improve gastrointestinal tolerability, the starting posology is 

0.6 mg liraglutide daily

*Some patients are expected to benefit from an increase in dose from 1.2 to 1.8 mg and, based on clinical response, after at least 1 week, the dose can be 
increased to 1.8 mg to further improve glycaemic control. Daily doses higher than 1.8 mg are not recommended

1. Novo Nordisk. Liraglutide SPC. July 2011



Summary of baseline characteristics and primary composite 
cardiovascular outcomes of the completed CVOTs for GLP-1 RA

29

1. Postgrad Med J 2020;96:156–161



Key GLP-1RA RCTs with cardiovascular 
endpoint

30

1. J. Clin. Med. 2020, 9, 947

3P-MACE
13-26%

Non-Fatal 
Stroke

39%



Key GLP-1RA RCTs with kidney endpoints
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1. J. Clin. Med. 2020, 9, 947

22%
26%

36%
46%



Effects of Treatment with GLP-1R agonists on CV Risk Factors

32

1. Circulation. 2017;136:849–870



GLP-1RA RCT studies with known beneficial 
cardiovascular endpoints

33

1. J. Clin. Med. 2020, 9, 947

Liraglutide, Semaglutide SC, Albiglutide, Dulaglutide



Pen injection devices for GLP-1 receptor agonists and fixed-dose combinations of 
GLP-1 receptor agonists with basal insulin preparations 

34

European Journal of Endocrinology (2019) 181, R211–R234 



• Should not be used in patients with a HX of pancreatitis

• Not approved in T1DM

• Not be used in pateints with a personal or familial HX of Medullary thyroid cancer or MEN 2A or 
2B ( multiple endocrine neoplasia)

• GI side effects: nausea, vomiting, diarrhea, 

• Pancreatic adverse effects ( pancreatic inflammation, pancreatic CA??)

• Gallbladder disease HR 1.79 95% CI, 1.21-2.67, JAMA 2022

• Injection site reactions , a bit 1-5% more common than insulin injection

• immunogenity

GLP1-Agonists Precautions & Side Effects

Date Clinical trial design and results template 35



DPP4-Inhibitors



DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1 
Adapted from Bjerre Knudsen. J Med Chem 2004;47:4128–34; Vilsbøll et al. J Clin Endocrinol Metab 2003;88:220–24

t½ = 1.5–2.1 minutes
Enzymatic cleavage

High clearance 
(4–9 L/min)

Native GLP-1 has limited clinical value because of 
its short half-life 

Proteolytic inactivation by DPP-4
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Results of cardiovascular outcomes trials comparing GLP-1 receptor 
agonists and placebo on a background of standard of care

40

1. European Journal of Endocrinology (2019) 181, R211–R234



Results of cardiovascular outcomes trials comparing GLP-1 receptor agonists 
and placebo on a background of standard of care
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1. European Journal of Endocrinology (2019) 181, R211–R234



Results of cardiovascular outcomes trials comparing GLP-1 receptor agonists 
and placebo on a background of standard of care
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1. European Journal of Endocrinology (2019) 181, R211–R234



• Sitagliptin Efficacy 

43



Beta-Cell Function Improvement With Sitagliptin
24-Week Monotherapy Study1

Proinsulin/insulin ratio#

=  0.078 
(95% CI -0.114, -0.023)

P value for change from baseline compared to placebo
1-Diabetes Care. 2006 ;29(12):2632-7.
*Homeostatic model assessment (HOMA) is a method for assessing β-cell function and insulin resistance (IR) from basal (fasting) glucose and insulin or C-peptide concentrations
#Elevated proinsulin and proinsulin/insulin ratios are features of abnormal β-cell function in type 2 diabetes.

∆ from baseline vs placebo

p< 0.001*
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∆ from baseline vs placebo =  13.2 +/- 3.3
(95% CI 3.9, 21.9)

p< 0.001*
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Sitagliptin Consistently and Significantly Lowers A1C With Once-Daily 
Dosing in Monotherapy  

1. Diabetes Care. 2006;29(12):2632-7. 2- Diabetes Res Clin Pract. 2008 ;79(2):291-8 . 3. Diabetologia. 2006 ;49(11):2564-71. 
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Modified from Diabetes Metab J. 2015 Oct;39(5):373-383.

TECOS, Trial Evaluating Cardiovascular Outcomes with Sitagliptin.

EXAMINE, EXamination of cArdiovascular outcoMes with alogliptIN versus standard of carE.

SAVOR-TIMI 53, Saxagliptin Assessment of Vascular Outcomes Recorded in Patients with Diabetes Mellitus-
Thrombolysis in Myocardial Infarction.

DPP-4 inhibitors cardiovascular outcome trials (CVOTs) 



Sitagliptin Cardiovascular Outcomes Study (TECOS)
Study Design1

*50 mg daily if the baseline eGFR was ≥ 30 and < 50 mL per minute per 1.73 m2.

+ Usual care for  T2D

N = 14,671; median follow-up 3.0 years

Main inclusion criteria

1. Patients aged ≥ 50 years with T2D

2. HbA1c 6.5–8.0% receiving stable oral glucose-lowering therapy and/or insulin*

3.    Pre-existing vascular disease

Primary endpoint: time to first occurrence of:

PlaceboSitagliptin 100 mg daily* vs

• Non-fatal stroke

• Non-fatal MI

• CV-related death 

• Unstable angina requiring hospitalisation

1-N Engl J Med. 2015.16;373(3):232-42 47
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Secondary Composite Cardiovascular Outcome*

Hospitalization for Heart Failure

Primary Composite Cardiovascular Outcome#

Death From Any Cause

#The primary composite cardiovascular outcome was defined as the first confirmed event of cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, or hospitalization for 
unstable angina. *The secondary composite cardiovascular outcome was the first confirmed event of cardiovascular death, nonfatal myocardial infarction, or nonfatal stroke.
1-N Engl J Med. 2015. 16;373(3):232-42

Results1



Primary Composite Cardiovascular Outcome* 
(PP Analysis for Non-inferiority)

* CV death, nonfatal MI, nonfatal stroke, hospitalization for unstable angina.

Green JB, et al. TECOS Study Group NEJM 2015; 373: 232-42.



Hospitalization for Heart Failure*
(ITT Analysis)

* Adjusted for history of heart failure at baseline.

Green JB, et al. TECOS Study Group NEJM 2015; 373: 232-42.



Conclusions

• Among patients with type 2 diabetes and established cardiovascular disease, adding
sitagliptin to usual care did not appear to increase the risk of major adverse
cardiovascular events, hospitalization for heart failure, or other adverse events.



Dosage and Administration

53



Usual Dosing for Sitagliptin*

Patients With Renal Insufficiency*,†

A dosage adjustment is recommended in patients with moderate or severe renal 
insufficiency and in patients with end-stage renal disease requiring hemodialysis or 
peritoneal dialysis.

50 mg once daily 25 mg once daily

Moderate

eGFR greater than or equal to 30 

mL/min/1.73 m2 to less than 45 

mL/min/1.73 m2

Severe and ESRD‡

eGFR less than 30 mL/min/1.73 m2

(including patients with end stage renal 

disease [ESRD] on dialysis) 

The recommended dose of Sitagliptin is 100 mg once daily
as monotherapy or as combination therapy with

metformin or a PPAR agonist.

Assessment of renal function is recommended prior to Sitagliptin
initiation and periodically thereafter.

Sitagliptin: Once-Daily Dosing Administration1

*Sitagliptin can be taken with or without food. †Patients with mild renal insufficiency—100 mg once daily.
‡ESRD=end-stage renal disease requiring hemodialysis or peritoneal dialysis.
1-Sitagliptin FDA Label, 2018, Reference ID: 4219849.
PPAR agonist= Thiazolidinedione class.
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• Linagliptin Efficacy 
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Linagliptin is the only DPP-4 inhibitor which is primarily excreted by gut

1. Linagliptin US prescribing information , 2. Vincent SH et al. Drug Metab Dispos. 2007;35(4): 533–538 , 3. He H, et al. Drug Metab. Dispos.2009 37(3):536–544 , 
4. Saxagliptin US prescribing information 

56



Aim: CARMELINA is a large, long-term cardiovascular (CV) outcomes trial testing the 

impact of linagliptin vs. placebo on top of standard care on CV and renal outcomes.

1. Cardiovasc Diabetol 2018;17:39
57



• Sustained* eGFR decrease by ≥40%

• Progression to sustained* ESKD

• Death due to kidney disease

• CV death 

• Non-fatal MI

• Non-fatal stroke

CARMELINA® was designed to evaluate the CV and kidney safety of 
linagliptin in patients with T2D1

58
1. Cardiovasc Diabetol 2018;17:39
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Higher prevalence of renal impairment CARMELINA than recent CVOTs 
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*eGFR ≥30 to <50 ml/min/1.73 m2; †Trial excluded patients with eGFR <30 ml/min/1.73 m2 CVOT, cardiovascular outcomes trial; eGFR, estimated glomerular filtration rate

1. Scirica BM et al. N Engl J Med 2013;369:1317; 2. White WB et al. N Engl J Med 2013;369:1327 (supplementary appendix); 3. Pfeffer MA et al. N Engl J Med 2015;373:2247 (supplementary appendix); 4. Green JB et al. 

N Engl J Med 2015;373:232 (supplementary appendix); 5. Zinman B et al. N Engl J Med 2015;373:2117  6. Neal B et al. Diabetes Obes Metabol 2017;19:926; 7. Marso SP et al. N Engl J Med 2016;375:311; 8. Holman RR 

et al. N Engl J Med 2017;377:1228



Time to first occurrence of 3P-MACE

HR 1.02
(95% CI 0.89, 1.17)
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Rosenstock J, et al. JAMA. 2018 Nov 9. doi: 10.1001/jama.2018.18269
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p=0.7398* for superiority
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The long-term CV safety profile of linagliptin was confirmed
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The kidney safety profile of linagliptin was confirmed
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1. Cardiovasc Diabetol 2018;17:39



Time to first occurrence of albuminuria progression*

HR 0.86

(95% CI 0.78, 0.95)
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Time to first occurrence of adjudication-confirmed hospitalization for HF
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1. Cardiovasc Diabetol 2018;17:39



Hypoglycemia: rates per 100 patient-years overall
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1. Cardiovasc Diabetol 2018;17:39



Recommend dosing:

The recommended dose of Linagliptin is 5 mg once daily. 

Linagliptin  tablets can be taken with or without food.

1. Tradjenta (linagliptin) tablets Label – FDA 2019

Dosage And Administration 1

65



DPP-4 inhibitors as one available 
incretin-based therapy 

Modified from Inzucchi SE, et al. Diabetes Care 2015;38:140–19.



DPP4 Inhibitors Side Effects

• Headache

• Nasopharyngitis ( RR 1.13, 95% CI 0.99-1.29)Compared with placebo, 
and another class of anti-diabetic agents

• Acute pancreatitis has been reported but insufficient data to know if 
there is a causal relationship

• Should not be used in a patient with a hx of pancreatitis

• Increased risk of IBD??

• Skin reactions

• Muskuloskeletal ; joint pain



Recommendations of ADA 2023 Guideline
Standard of Medical Care in Diabetes-2023/The American Diabetes Association 
Guideline

68



+CKD (on maximally 
tolerated dose of ACEi/ARB 

Preferably
SGLT2i with primary evidence of 

reducing CKD progression
Use SGLT2i in people with an 

eGFR ≥ 20 ml/min per 1.73 m²; once 
initiated should be continued until 
initiation of dialysis or transplant 

OR

GLP-1 RA with proven CVD benefit if 
SGKT2i not tolerated or 

contraindicated

If A1C above target, for patients SGLT2i, 
consider incorporating a GLP-1 RA and vice 

versa

+HF

SGLT2i with 
proven 

benefit in 
this 

population

If additional cardiorenal risk reduction or glycemic lowering needed

Healthy Lifestyle behaviors; Diabetes self-Management education and Support (DSMES); Social Determinants of health (SDOH)

To avoid  
clinical inertia, 
reassess and 

modify treatment 
regularly (3-6 

months)

Goal: Cardiorenal Risk Reduction in High-risk Patients with Type 2 Diabetes ( In addition to Comprehensive 
CV RISK Management)

Goal: Achievement and Maintenance of Glycemic and Weight 
Management Goals 

+ASCVD
Defined differently across 

CVOTs but all included 
individuals with established 

CVD (e.g. MI, stroke any 
revascularization 

procedure). Variably 
included: conditions such as 

transient ischemic attack, 
unstable angina, 

amputation, symptomatic or 
asymptomatic coronary 

artery disease.

+HF
Current or prior 
symptoms of HF 

with 
documented 

HFrEF or HFpEF

Glycemic Management: 
Choose approaches that 

Provide the efficacy to achieve 
goals:

Metformin OR Agent(s) 
including COMBINATION 

therapy that provide adequate 
EFFICACY to achieve and 
maintain treatment goals

Consider avoidance of 
hypoglycemia a priority in 

high-risk individuals 

+CKD
eGFR < 60 ml/min per 1.73m² OR 
albuminuria (ACR ≥ 3.0 mg/mmol 
(30mg/g)). These measurements  

may vary over time; thus, a repeat 
measure is requires to document 

CKD

+Indicators of high 
risk

While definitions vary, most 
comprise≥ 55 years of age 

with two or more additional 
risk factors (including 
obesity, hypertension, 

smoking, dyslipidemia or 
albuminuria

Achievement and Maintenance of Weight 
Management Goal

In general, higher efficacy 
approaches have greater 

likelihood of achieving glycemic 
goals 

Efficacy for glucose lowering

Very high:
Dulaglutide (high dose),
Semaglutide, Tirzepatide

Insulin 
Combination Oral, Combination 

Injectable 
(GLP-1 RA/Insulin)

High:
GLP-1 RA (not listed above), 

Metformin, SGLT2i, Sulfonylurea, 
TZD

Intermediate:
DPP-4i

Set individualized weight management goals

General lifestyle advice: 
medical nutrition 
therapy/eating 

patterns/physical 
activity

Intensive evidence-
based structured weight 

management 
programme

Consider medication 
for weight loss

Consider metabolic 
surgery

When choosing glucose-lowering therapies:
Consider regimen high-to-very-high dual glucose and 

weight efficacy

+ASCVD/INDICATORS OF HIGH 
RISK

If A1C above target

• For patients on a  GLP-1 RA, consider adding SGLT2i 
with proven CVD benefit and vice versa

• TZD

GLP-1 RA with proven 
CVD benefit

SGLT2i with proven 
CVD benefit

Either/
or

If HbA1C above target 

Identify barriers to goals: 
• Consider DSMES referral to self-efficacy to achievement of goal
• Consider technology (e.g. diagnostic CGM) to identify therapeutic gaps and tailor therapy
• Identify and address SDOH that impact on achievement of goals 

Efficacy for weight loss  

Neutral:
DPP-4i, Metformin

Very high:
Semaglutide, Tirzepatide

High:
Dulaglutide, Liraglutide

Intermediate:
GLP-1 RA (not listed above), SGLT2i

Goal: Cardiorenal Risk Reduction in High-risk Patients with Type 2 Diabetes ( In addition to Comprehensive 
CV RISK Management)

Healthy Lifestyle behaviors; Diabetes self-Management education and Support (DSMES); Social Determinants of health (SDOH)
Goal: Achievement and Maintenance of Glycemic and Weight 

Management Goals +ASCVD
Defined differently across CVOTs 
but all included individuals with 
established CVD (e.g. MI, stroke 

any revascularization 
procedure). Variably included: 

conditions such as transient 
ischemic attack, unstable angina, 

amputation, symptomatic or 
asymptomatic coronary artery 

disease.

+Indicators of high 
risk

While definitions vary, 
most comprise≥ 55 years of 

age with two or more 
additional risk factors 

(including obesity, 
hypertension, smoking, 

dyslipidemia or albuminuria

+ASCVD/INDICATORS OF HIGH RISK

If A1C above target

•For patients on a  GLP-1 RA, consider adding 
SGLT2i with proven CVD benefit and vice versa

•TZD

GLP-1 RA with proven 
CVD benefit SGLT2i with proven 

CVD benefit
Either/

or

+HF
Current or 

prior 
symptoms 
of HF with 
document
ed HFrEF
or HFpEF

+HF

SGLT2i with

proven

benefit in 

this 

population

+CKD
eGFR < 60 ml/min per 1.73m² OR 
albuminuria (ACR ≥ 3.0 mg/mmol 
(30mg/g)). These measurements  

may vary over time; thus, a repeat 
measure is requires to document 

CKD

+CKD (on maximally tolerated 
dose of ACEi/ARB 

Preferably
SGLT2i with primary evidence of reducing 

CKD progression
Use SGLT2i in people with an 

eGFR ≥ 20 ml/min per 1.73 m²; once 
initiated should be continued until 
initiation of dialysis or transplant 

OR

GLP-1 RA with proven CVD benefit if 
SGKT2i not tolerated or contraindicated

If A1C above target, for patients SGLT2i, consider 
incorporating a GLP-1 RA and vice versa

Goal: Achievement and Maintenance of 
Glycemic and Weight Management Goals Glycemic Management: Choose 

approaches that Provide the efficacy 
to achieve goals:

Metformin OR Agent(s) including 

COMBINATION therapy that 
provide adequate EFFICACY to 

achieve and maintain treatment 
goals

Consider avoidance of hypoglycemia 
a priority in high-risk individuals 
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Case presentation

▪ A 58-year-old woman with 12-year history of type 2 diabetes is referred to you. She
takes metformin 2000 mg and gliclazide MR 60 mg daily. She respects the diet
recommended by the nutritionist.

▪ She has peripheral neuropathy.

▪ She has a history of acute MI during a couple of months ago.

▪ She claims that in the past, with increasing gliclazide dose, several hypoglycemic
episodes had occurred. She fears hypoglycemia because she lives alone.

▪ BMI: 35.5 kg/m²



Case presentation

▪ Laboratory tests:

▪ FBS: 146 mg/dl

▪ HbA1c: 8.5%

▪ Cr: 1.3 mg/dl (eGFR ~ 50 ml/min)

▪ Which therapeutic approach would you recommend to her?

A) Add basal insulin

B) Add Liraglutide

C) Add pioglitazone

D) Add sitagliptin

73



Case 2

• A 56 years old patients with T2DM and CKD due to APKD is referred to use 
due to uncontroll DM. 1+ pitting edema is seen in pretibial. He is taking 
metformin 1000 mg/d

• Lab test results: 
• GFR 20
• FBS 130, HBA1C 8.5%

which is the best medication to control his diabetes?
• Liraglutide
• Sitagliptin 100
• Pioglitazone 15
• Linagliptin 5



Conclusions
• Compared with DPP-4 inhibitors, GLP-1 receptor agonists are associated 

with:
• greater HbA1c reduction and greater weight loss

• similar low risk of hypoglycaemia but an increased incidence of gastrointestinal 
events

• greater overall treatment satisfaction

• Switching from a DPP-4 inhibitor to a GLP-1 receptor agonists was 
associated with:

• significant additional HbA1c reductions

• significant weight loss

• improved overall treatment satisfaction without a change in perceived treatment 
flexibility or convenience

➢Patients with higher baseline HbA1C and BMI experience better results regarding 
to glycemic control and weight loss



Thank you for your patience
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