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• I will discuss off-label uses for dapaglofolzin



Case 1-CY

• 53 yo ♀T2DM, dyslipidemia
• February 7 ER: for worsening SOB had been getting worse over 2-3 months given IV 

Lasix
• February 11 HFC: feeling slightly better, SOBOE ~ 200ft; Meds: ramipril 2.5 mg OD, 

Lasix 40 mg OD, insulin glargine, metformin 1gm BID, sitagliptin 100mg OD, simvastatin 
20mg OD; Exam: BP 157/87, HR 98, O2%sat 98%, decreased BS bases, JVP 5cm ASA, 
2/6 pansystolic murmur, 2+ pitting edema; Tests: POCUS: IVC 1.9cm ~50% collapse; 
Na+ 142, K+3.3, urea 7.2, Cr 80, HgbA1c 11.8%, TC 4.9, TG 2.1, HDL 1.1, LDL 2.8; 
ECHO: LVEF 30-35%, akinetic apex, 2+ MR, normal RV; PLAN: 1) stop ramipril, 2) start 
Entresto 49/51 mg BID, 3) start carvedilol 3.125 mg BID, 4) start spironolactone 12.5 mg 
OD, 5) continue Lasix 40 mg OD

• March 6 HFC: feeling better, less SOB able to walk  ~ 150m before SOBOE, following 
fluid restriction; Meds: Entresto 49/51 mg BID, carvedilol 3.125 mg bID, Lasix 40 mg OD, 
spironolactone 12.5 mg OD, insulin glargine, metformin 1 gm BID, sitagliptin 100 mg OD, 
simvastatin 20 mg OD; Exam: BP 137/81, hr 81, JVP 2cm ASA, soft pansystolic murmur, 
no edema, chest clear; Tests: POCUS: IVC small and collapsing; Na+ 141, K+ 4.4, Cl-
104, urea 13.5, Cr 126, HgbA1c 10.8%



Case 2 - JV

• 52 yo ♂ ER August 12, 2019 severe symptoms SOBOE, developing over the prior month; 
admitted to hospital as complicated by atrial flutter, LVEF 20-25%

• August 22, 2019 HFC: feeling better, walks a block before SOBOE; Meds: Lasix 40 mg BID, 
spironolactone 12.5 mg OD, perindopril 8 mg OD, metoprolol 25 mg BID, apixaban 5 mg BID; 
Exam: BP 114/81, HR 106, chest clear, JVP 5cm ASA, no edema; Tests: Na+ 140, K+ 4.5, Cl-
102, urea 9.8, Cr 86, HgbA1c 5.6%; Plan: 1) FDR Lasix, 20 spironolactone 25 mg OD

• October 2, 2019 HFC: able 2 walk 2 blocks; Exam: BP 115/77, HR 82, JVP 1cm ASA, no edema, 
chest clear; Tests: Na+ 137, K+ 4.1, Cl- 98, urea 10.2, Cr 102, RBS 6.0, TC 6.93, TG 1.88, HDL 
0.98, LDL 5.10; Plan: 1) stop perindopril, 2) start Entresto 49/51 mg BID 3) stop metoprolol 4) 
start bisoprolol 5mg OD, 5) start crestor 5mg OD

• October 30 2019 HFC: works out at gym; Exam: BP 100/68, HR 76, JVP 3cm ASA, chest clear, 
no edema; Tests: Na+ 139, k= 3.7, Cl- 98, urea 8.0, Cr 86, RBS 8.4; Plan: 1) Entresto 97/103 mg 
BID 2) bisoprolol 7.5 mg OD

• November 28, 2019 HFC: continues to workout at the gym; coronary angiogram November 18 
demonstrates normal coronary arteries; Meds: Entresto 97/103 mg BID, bisoprolol 7.5 mg OD, 
Lasix FDR, spironolactone 25 mg OD, apixaban 5 mg BID, crestor 5 mg OD; Exam: BP 113/75, 
HR 80, JVP 1cm ASA, chest clear, no edema; Tests: Na+ 139, K+ 3.8, Cl- 97, urea 8.6, Cr 117, 
RBS 7.5



Question 1

How does diabetes cause heart failure?

1. Through the development of coronary artery disease

2. Independent of coronary artery disease

3. Both 1 and 2



Diabetic Cardiomyopathy??

• 1972 Rubler et al described new cardiomyopathy

• 4 diabetic patients with CHF; normal coronary arteries; 

no other etiologies for CHF

• Proposed diabetic cardiomyopathy

Rubler et al. Am J Cardiol 1972;30:595-602



Proposed Mechanisms of Cardiac Dysfunction in DM

MacDonald et al EHJ 2008



Question 2

What is the prevalence of diabetes in heart failure patients?

1. 5-10%

2. 35-40%

3. 70-80%



Prevalence of Diabetes In Contemporary Heart Failure Studies

• EMPASIS 2010 34%

• PARADIGM 2014 35%

• DAPA-HF 2019 42%



6 Min Walk Distance of Diabetic Patients & Percent Diabetic Patients in 
NYHA-FC III/IV vs. Non-diabetic Patients With & Without Insulin Resistance

300

325

350

375

400

425

450
D

is
ta

nc
e 

(m
)

10

20

30

40

50

60

70

Percent

Non-DM
Without 
Insulin 

Resistance

Non-DM
With

Insulin 
Resistance

Non-DM
Without 
Insulin 

Resistance

Non-DM
With

Insulin 
Resistance

p<0.005 p<0.005

6 MWD %NYHA III/IV
Suskin et a. Eur Heart J 2000;21:1368-1375

DM DM



Boehringer Ingelheim (Canada) Ltd. cannot recommend the use of products outside the Canadian approved Product Monograph

Diabetes is associated with worse outcomes

HHF, hospitalisation for heart failure
MacDonald MR et al. Eur Heart J 2008;29:1377
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CV death or HHF in patients with and without diabetes according to ejection fraction category
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Question 3

Which drug should not be used to treat diabetes in a heart failure patient?

1. Metformin

2. Liraglutide (Victoza)

3. Sitagliptin (Januvia)

4. Saxagliptin (Onglyza)





CCS Guideline/Position Statement Workshop as Presented at CCC 2019

Hosp for HF endpoint by CV status 

14



SGLT2 Inhibitors - Cardiac Protection Mechanisms

Staels Am J Cardiol 2017



Summary: Rationale for exploring SGLT2i for the treatment of heart failure in 
patients without diabetes

Hypothesis: Patients with HF without diabetes may benefit from SGLT2i
There is mechanistic rationale to investigate the 

CV outcomes of SGLT2i beyond T2D

Patients with HF have similar 
pathophysiological features as patients 
with diabetes

Glucosuria, natriuresis and metabolic 
effects of SGLT2i are seen in patients 
with and without diabetes

The CV benefits observed in SGLT2i 
studies were largely independent of 
glucose levels



CCS Guideline/Position Statement Workshop as Presented at CCC 2019



Study Design

Primary endpoint: Composite of CV death or HF event 

Placebo once daily
Added to current background therapy

Dapagliflozin 10 mg once daily
Added to current background therapy

Estimated Study duration ~33 month

Estimated Average follow-up ~24 months

• Duration is event-driven: 844 events
• Powered for superiority (power 90%)

• HR of 0.80 for dapagliflozin vs. placebo, and using a one-
sided alpha of 2.5%
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Inclusion criteria
• Adults ≥18 yrs 
• NYHA Class II-IV HF
• LVEF ≤40%
• Nt-proBNP ≥600 pg/ml*
• eGFR ≥30 ml/min/1.73 m2

• Stable SoC HF treatment

No. of randomized patients: 4,744

International, multicentre, event-driven, randomized, double-blind, parallel group, placebo-controlled study

* ≥400 pg/mL if hospitalised for heart failure within the previous 12months; ≥900 pg/mL with atrial fibrillation or atrial flutter
HF event: hospitalisation for heart failure or urgent treatment visit for HF

McMurray et al European Journal of Heart Failure 2019 doi:10.1002/ejhf.1432
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Primary Endpoint: 
CV Death or hHF or an Urgent HF Visit1

19

DAPA = dapagliflozin; HF = heart failure; hHF = hospitalization for heart failure; HR = hazard ratio; NNT = number needed to treat.

1. McMurray J. Presentation at: European Society of Cardiology Congress. September 1, 2019; Paris, France.
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Component of Primary Endpoint: 
Worsening HF Event 

DAPA = Dapagliflozin; HF = Heart failure; HR = Hazard ratio.

McMurray J. Presentation at: European Society of Cardiology Congress. September 1, 2019; Paris, France.
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Component of Primary Endpoint: 
Cardiovascular Death

DAPA = Dapagliflozin; HR = Hazard ratio.

McMurray J. Presentation at: European Society of Cardiology Congress. September 1, 2019; Paris, France.
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Primary Endpoint: 
Subgroup Analyses

22
*Defined as history of type 2 diabetes or HbA1c ≥6.5% at both enrollment and randomization visits.

McMurray J. Presentation at: European Society of Cardiology Congress. September 1, 2019; Paris, France.

Characteristics
Dapagliflozin

(n=2373)
Placebo
(n=2371) HR (95% CI) HR (95% CI)

All Patients 386/2373 502/2371 0.74 (0.65, 0.85)

Type 2 Diabetes at Baseline*

Yes 215/1075 271/1064 0.75 (0.63, 0.90)

No 171/1298 231/1307 0.73 (0.60, 0.88)

0.800.50 1.00 1.25
Placebo BetterDAPA Better

Characteristics
Dapagliflozin

(n=2373)
Placebo
(n=2371) HR (95% CI) HR (95% CI)

All Patients 386/2373 502/2371 0.74 (0.65, 0.85)

Angiotensin Receptor Neprilysin Inhibitor (ARNI)

Yes 41/250 56/258 0.75 (0.50, 1.13)

No 345/2123 446/2113 0.74 (0.65, 0.86)

0.800.50 1.00 1.25
Placebo BetterDAPA Better

Prespecified Subgroup

Post-hoc Subgroup



CCS Guideline/Position Statement Workshop as Presented at CCC 2019

2017 CCS Recommendations 
HF Prevention in DM



CCS Guideline/Position Statement Workshop as Presented at CCC 2019

2019 CCS HF Recommendation



CCS Guideline/Position Statement Workshop as Presented at CCC 2019

2019 HF Guidelines Update

OFF LABEL FOR 
THOSE WITHOUT 

DIABETES!



CCS Guideline/Position Statement Workshop as Presented at CCC 2019

Therapeutic Approach to Patients with HFrEF

Where do we 
put SGLT2i?



CCS Guideline/Position Statement Workshop as Presented at CCC 2019

Table 3 from CCS 2019 guidelines O’Meare et al.



Case 1 – CY

Plan:
1. Hold Lasix
2. Carvedilol 6.25 mg BID
3. Start dapagliflozin 5 MG OD
4. Arrange for diabetes follow-up
5. Switch simvastatin to crestor 20 mg OD
6. Arrange for coronary angiogram

Case 2 – JV

Plan:
1. Increase bisoprolol to 10 mg OD
2. Start dapagliflozin 5 mg OD



QUESTIONS?

TO SUBMIT YOUR QUESTIONS, CLICK ON THE Q&A ICON 
ON YOUR SCREEN


