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Case

• Men, 56 y. 

• ICCU due to HFrEF (LVEF Biplane 
30%)

• T2DM for 9 y.

• BP: 110/70 mmHg

• Random PG: 290 mg/dL

• HbA1c: 8.9%

• eGFR 50

• Last medications: 
• Metformin 2x500 and Glimepiride 4 

mg per day
• Ramipril 1x5 mg, bisoprolol 1x5 mg, 

spironolactone 1x50 mg
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Polling

1. What is your suggestion to this patient diabetes therapy?
A. Increased the dose of existing oral anti-diabetics
B. Stop glimepiride, continued metformin + insulin basal-bolus
C. Stop glimepiride and metformin, replaced by insulin iv drip
D. Stop glimepiride and metformin, replaced by SGLT2i + insulin basal-bolus
E. Continued oral anti-diabetics+ SGLT2 + insulin iv drip

2. To your knowledge, what drug is contraindicated for patient with HF?
A. SUs
B. Metformin
C. TZD
D. DPP4i
E. SGLT2i

3. To your knowledge, what drug is chosen for patient with both HFpEF and HFrEF?
A. SUs
B. Metformin
C. DPP4i
D. SGLT2i
E. GPL1 RA
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Diabetes and Heart Failure

1. How big a problem HF is in DM?
2. What is the mechanism of DM causes HF?

3. What drug is the first choice for diabetic patient with HF?
4. Is there strong evidence of the above drug improving HF outcome?

5. What is the mechanism by which the drug can improve HF outcome?
6. Are there any medications that are contraindicated in diabetic patients with HF?

7. What does the guidelines say?
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Micro and macrovascular complication remains high in 
T2D Indonesia patients (IDF  2019)

International Diabetes Federation, IDF Diabetes Atlas, 9th ed. 2019. 
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Name8

HF and LV dysfunction are early and often undetected 
complications of T2D

a Asymptomatic; bWestern European cohort ≥60 years of age.
HF = heart failure; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection fraction; LV = left ventricular; LVD = left ventricular dysfunction; T2D = type 2 diabetes.
1. Faden G et al. Diabetes Res Clin Pract. 2013;101:309-316; 2. Boonman-de Winter LJ et al. Diabetologia. 2012;55:2154-2162.

Undiagnosed HF was detected in 28% of patientsb

with diabetes (N=581) during cardiac screening2
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function
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Diastolic LVDa
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Patients had no evidence of inducible ischemia

HF is an early and forgotten complication in T2D patients1,2
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HF is the most common cause of hospitalization in T2D
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Heart failure ACS Ischemic stroke Cardiac dysrhythmia Hemorrhagic stroke

ACS, acute coronary syndrome; hHF, hospitalized heart failure; T2D, Type 2 diabetes
Burrows NR, et al. Diabetes Care 2018;41:293–302
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HFpEF HFrEF Severe HF Death

Early stage Mild stage Late stage Final stage

Progression of diabetes

• Mitochondrial dysfunction

• Insulin resistance

• Impaired insulin signaling

• Hyperglycemia

• ROS generation

• Inflammation

• Fibrosis

• Hypertrophy

• Dyslipidemia

• Pertrbed Ca2+ handling

• Contractile protein dysfunction

• Autophagy

• Lipotoxicity

• Glucotoxicity

• Cell death

• O-GlcNAcylation

• AGEs

• Neurohormonal mechanisms

• Ischemia

• Hypertension

• Renal failure

• Microangiopathy

• Coronary artery disease

• Macroangiopathy

The different stages of diabetic cardiomyopathy

Karwi QG et al. Cardiovascular Research (2022) 118, 686–715 
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SGLT-2 inhibitors are the only oral GLDs that have 
demonstrated CVD risk reduction in patients with T2DM

AGi, alpha-glucosidase inhibitor; CVD, cardiovascular disease; CHF, congestive heart failure; DPP4i, dipeptidyl peptidase 4 inhibitor; Met, metformin; GLN, glinides; SGLT-2i, sodium glucose cotransporter-2 

inhibitor; SU, sulfonylurea; TZD, thiazolidinedione; GLP-RA, Glucagon-like peptide 1 receptor agonists

1. Garvey WT et al. Endocr Pract 2016;22 Suppl 3:1–203; 2. American Diabetes Association. Diabetes care. 2017;40(Suppl 1):S1–S135

Effect of oral GLDs on CV risk in patients with T2DM

CVD

SGLT-2iAGiDPP4i
SU/

GLN
TZDMet

Potential 
benefit

Neutral

Potential 
benefit (Pio)

Harm

Neutral

Neutral

Neutral

Neutral

Neutral

Neutral

Benefit

Benefit

CHF
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Empagliflozin is indicated in adult patients with type 2 diabetes mellitus to improve glycemic control, when metformin used alone does not provide adequate glycemic control, in combination with: Metformin, Metformin and a sulfonylurea, Metformin and pioglitazone. When 
the existing therapy, along with diet and exercise, does not provide adequate glycemic control. For study results with respect to combination, effects on glycemic control and cardiovascular events, and the populations studied, see sections Special warnings and precautions for 
use, Interaction with other medicinal products and other forms of interactions, and Pharmacodynamics properties. CV, cardiovascular; HHF, hospitalization for heart failure; MACE, major adverse cardiovascular events.
1. Zinman B et al. N Engl J Med 2015;373:2117 (supplemental appendix); 2. Wiviott S et al. N Engl J Med 2018;DOI: 10.1056/NEJMoa1812389; 3. Neal B et al. N Engl J Med 2017;377:644 (supplementary appendix); 4. Cannon CP et al. N Engl J Med 2020;383:1425-35

CV Outcomes in SGLT-2 Inhibitors CVOTs

Superior Non-inferior

3P-MACE CV Death HHF
All-cause 

mortality

Renal 

Endpoints

HR 0.86

(0.74-0.99)

HR 0.62

(0.49-0.77)

HR 0.65

(0.50-0.85)

HR 0.68

(0.57-0.82)

HR 0.61

(0.53-0.70)

HR 0.86

(0.75-0.97)

HR 0.87

(0.72-1.06)

HR 0.67

(0.52-0.87)

HR 0.87

(0.74-1.01)

HR 0.60

(0.47-0.77)

HR 0.93

(0.84-1.03)

HR 0.98

(0.82-1.17)

HR 0.73

(0.61-0.88)

HR 0.93

(0.82-1.04)

HR 0.53

(0.43-0.66)

HR 0.97

(0.85-1.11)

HR 0.92

(0.77-1.11)

HR 0.70

(0.54-0.90)

HR 0.93

(0.80-1.08)

HR 0.81

(0.63-1.04)

EMPA-REG Outcome
(Empagliflozin)

CANVAS Program
(Canagliflozin)

DECLARE-TIMI 58
(Dapagliflozin)

VERTIS CV
(Ertugliflozin)

14% 38% 35% 32% 39%

14% 13% 33% 13% 40%

7% 2% 27% 7% 47%

3% 8% 30% 7% 19%
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Integrative 
representation 
of available 
evidence in 
heart failure (HF) 
according to 
patients’ left 
ventricle ejection 
fraction and 
level of risk and 
profiles 
supporting its 
use. 

Girerd and Zannad. J 
Intern Med 2023; 
293:550–558. 

Homogeneous effect of SGLT2i across the spectrum 

of heart failure severity and ejection fraction

Effect of SGLT2i across the spectrum of heart failure 

profile

Effect of SGLT2i on CV death and HF hospitalization Disregarding of
Level of risk

(HFH/100 person year 

in the placebo group

Worsening/

Hospitalization 

setting

Compensated/

Ambulatory 

setting

EMPULSE

HR=0.69 (0.45-1.08)

SOLOIST

HR=0.67 (0.52-0.85)

EMPEROR-Reduced

HR=0.75 (0.65-0.86)

DAPA-HF

HR=0.74 (0.65-0.85)
EMPEROR-Preserved HR=0.79 (0.69-0.90)

DELIVER HR=0.82 (0.73-0.92)

HFrEF HFmrEF HFpEF

LVEF (%)

Good safety profile of SGLT2i in heart failure

Ketoacidosis

HR=0.90 (0.30-2.77)

Genital infection

HR=2.97 (2.02-

4.36)/absoulute risk <2%

Acute kidney injury

HR=0.81 (0.58-1.12)

Amputations

HR=1.00 (0.66-1.55)

Younes, IJC, 2022

All heart failure patients are eligible for SGLT2i therapy

Exception: Type 1 diabetes

Gaps in evidence: Pregnancy and end stage renal diasease

Type 2 diabetic status
Ref. DAPA-HF. McMurray NEJM 2019; EMPEROR-Reduced, Packer NEJM 2020;

EMPEROR-Preserved, Anker NEJM 2021; DELIVER, Solomon NEJM 2022

Baseline eGFR
(exclusion criteria eGFR <20 ml/min in Empagliflozin trials and <30 ml/min in Dapagliflozin trials)

Ref. DAPA-HF. McMurray NEJM 2019; EMPEROR-Reduced, Packer NEJM 2020;

EMPEROR-Preserved, Anker NEJM 2021; DELIVER, Solomon NEJM 2022; 

DAPA-HF, Jhund Cisrculation 2021

Baseline blood presuure
(exclusion criteria <100 mmHg in Empagliflozin trials and  <95 mmHg  in Dapagliflozin trials)

Ref. DAPA-HF. Serenelli EHJ 2020; EMPEROR-Reduced, Bohm JACC 2021

Baseline atrial fibrillation
Ref. DELIVER, Butt JACC 2020

Baseline heart rate
Ref. EMPEROR-Preserved, Bohm EJHF 2022
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Acute HF Setting

In patients with acute HF, treatment with

empagliflozin had no effect on change in VAS

dyspnoea, diuretic response, NT-proBNP, and

length of hospital stay, but was safe, increased

urinary output and reduced a combined

endpoint of worsening HF, rehospitalization for

HF or death at 60 days.

These findings indicate that initiation of

empagliflozin in patients hospitalized for acute

heart failure is well tolerated and results in

significant clinical benefit in the 90 days after

starting treatment.

In patients with diabetes and recent

worsening heart failure, sotagliflozin

therapy, initiated before or shortly

after discharge, resulted in a

significantly lower total number of

deaths from cardiovascular causes

and hospitalizations and urgent visits

for heart failure than placebo.
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Diabetes and Heart Failure

1. How big a problem HF is in DM?
2. What is the mechanism of DM causes HF?

3. What drug is the first choice for diabetic patient with HF?
4. Is there strong evidence of the above drug improving HF outcome?

5. What is the mechanism by which the drug can improve HF outcome?
6. Are there any medications that are contraindicated in diabetic patients with HF?

7. What does the guidelines say?
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Pleiotropic effects of sodium-glucose 
co-transporter-2 (SGLT-2) inhibitors

Deerochanawong C et al. Diabetes Obes Metab. 2019. doi: 10.1111/dom.13819. 

• ↓ Cardiac preload

• ↓ Extracellular fluid 

volume

• ↓ Cardiac after-load

• Shift in cardiac energy 

substrate from fat and 

glucose to ketone bodies

• ↓ Epicardial fat volume

• ↓ Inflammation

• ↓ Cardiac fibrosis

• Inhibition of NHE-1

• Glycosuria

• Diuretic and natriuretic 

effects

• Improved salt and water 

homeostasis

• ↓ Sympathetic activation 

• ↓ RAAS activation

• Vasoconstriction of afferent 

arterioles

• ↓ Hyperfiltration

• Normalization of 

transglomerular perfusion 

pressures

• Inhibition of NHE3

• ↓ Body weight

• ↓ Fat levels

• ↓ Blood pressure

• ↓ Vascular resistance

• ↑ Arterial compliance

• ↑ Hematocrit

• Inhibition of NHE1

SGLT-2 INHIBITORS’

PLEIOTROPIC EFFECTS

Heart

Adipose tissue Vasculature

Renal system

In addition to lowering blood glucose, SGLT-2 

inhibitors exert favourable effects on multiple 

risk factors (including blood pressure, body 

weight and renal function) and provide an 

opportunity to reduce the risk of CVD in 

patients with T2DM.
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• TZD

• SaxagliptinI-HEFCARD 2023
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HEALTHY LIFESTYLE MODIFICATION 

GOAL THERAPY : HbA1c <7% (Individualised)

Metformin

GLP-1 RA

DPP-4i

AG-i

SGLT-2i

TZD

SU/GN

MONOTHERAPY 

If not at 

goal in 3 

months, 

proceed 

to DUAL 

THERA

PY

GLP-1 RA

DPP-4i

TZD

SGLT-2i

Basal 

Insulin 

SU/GN

AG-i

If not at 

goal in 3 

months, 

proceed to 

TRIPLE 

THERAPY 

(combinati

on of 3 

drugs)
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DUAL THERAPY 
(combination of 2 

drugs with different 

mechanism)

DUAL 

THERAPY 

TRIPLE 
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INSULIN

±

Other 

AgentsOR

SYMPTOMS

ADD OR INTENSIFY 

INSULIN
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TRIPLE THERAPY 
(combination of 3 drugs with 

different mechanism)

Algorithm of Type 2 Diabetes management  in Indonesia (Perkeni, 2019)

Entry HbA1c 

<7.5%

Entry HbA1c 

>7.5%-9%

Entry HbA1c 

>9%

NO YES
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1. Pemilihan dan penggunaan obat mempertimbangkan faktor pembiayaan, ketersediaan obat, efektifitas, manfaat kardiorenal, efek samping, efek terhadap berat badan,

serta pilihan pasien.

2. Pengelolaan bukan hanya meliputi gula darah, tetapi juga penanganan faktor – faktor resiko kardiorenal yang lain secara terintegrasi.

3. Obat Agonis GLP-1 dan penghambat SGLT-2 tertentu menunjukkan manfaat untuk pasien dengan komorbid penyakit kardiovaskular aterosklerotik, gagal

jantung dan gagal ginjal. Kedua golongan obat ini disarankan menjadi pilihan untuk pasien dengan komorbid/komplikasi penyakit tersebut.

4. Bila HbA1C tidak bisa diperiksa maka sebagai pedoman dipakai glukosa darah rerata yang dikonversikan ke HbA1C (poin 7 penjelasan algoritma).

If not at 

goal in 3 

months, 

proceed 

to ADD 

OR 

INTENSI

FY 

Insulin 

Therapy
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ADA, 2023
Diabetes Care 
2023;46(Suppl. 
1):S140–S157 | 
https://doi.org/10.2
337/dc23-S009 
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ADA, 2023
Diabetes Care 
2023;46(Suppl. 
1):S140–S157 | 
https://doi.org/10.2
337/dc23-S009 

+HF

Current or prior 

symptoms of HF 

with 

documented 

HFrEF or HFpEF

SGLT2i 

with proven 

HF benefit 

in this 

population
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