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What’s new in heart failure?

What’s new in heart failure?
Dr Ben Dyer
Recent Consultant addition
to the Heart Failure Team
(thanks for the slides Ben
and don’t kill me…)

What’s new in heart failure?
Coming to a formulary
near you soon!

SGLT2 inhibitors emerging as a pillar of HFrEF therapy
in international guidelines1,2

• Dapagliflozin mechanism of action
is not dependent on insulin3

Multi-mechanistic
HFrEF therapy to reduce
mortality3,4

• Cardiac benefits of dapagliflozin may not
be solely dependent on glucose-lowering
effect3,4
• As an SGLT2 inhibitor, dapagliflozin has a
complementary mechanism
of action to other HF treatments3,4
• All HFrEF treatments work in different
ways – mechanistically
can be used together and have additive
and incremental benefits
on CV outcomes3,5,6

ARNI

ACEi or ARB

MRA

ᵦ blocker

ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor–neprilysin inhibitor; CV, cardiovascular; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; MRA,
mineralocorticoid receptor antagonist; OD, once daily; PO, orally; SGLT2, sodium-glucose co-transporter-2; T2D, type 2 diabetes.
References: 1. Seferović, PM, et al. Eur J Heart Fail. 2020. [ePub ahead of print] https://doi.org/10.1002/ejhf.2026. 2. O'Meara E, et al. Can J Cardiol. 2020;36:159-169. 3. Docherty KF, et al. Eur Heart J. 2020;41:2379-2392. 4. Forxiga
10mg film-coated tablets. Summary of Product Characteristics. November 2020. 5. Packer M. European Heart Journal. 2020;41:2393-2396. 6. Vaduganathan M, et al. Lancet. 2020;396:121-128.

Dapagliflozin
(with or
without T2D)

Shared risk factors exist between cardiovascular, renal
and metabolic diseases that need to be jointly addressed
to help improve patient outcomes1-3

CV

2-5 times more likely
to develop HF
if you have T2D4
Metabolic

Renal

CKD affects up to
50% of HF patients3

Science is uncovering the
commonalities and connections
between cardiovascular, renal and metabolic disease areas1-3

CKD, chronic kidney disease; HF, heart failure; T2D, type 2 diabetes.
References: 1. House AA, et al. Kidney Int . 2019;95:1304-1317. 2. Sowers JR. Kidney International. 2007;71:719-720. 3. Mullens, W, et al. Eur J Heart Fail. 2020;22:584-603. 4. Nichols GA, et al. Diabetes Care. 2001;24:1614-1619.

SGLT2 inhibitors have been established in type 2
diabetes since 20121,2
Concerns of CV risk for previous
generation anti-hyperglycaemic
treatments3,4

…2008

…2012

EMA & FDA mandate
safety trials for all
newer antihyperglycaemic
treatments in diabetes
patients, to
demonstrate safety
from a CV perspective3

2014

Launch of 3 SGLT2
inhibitors
(dapagliflozin,
empagliflozin,
canagliflozin), initially
developed to
improve glycaemic
control in T2D1

2015

2016

2017

2018

2019

2020…

•

Landmark CVOTs for SGLT2 inhibitors completed in patients with T2D – DECLARE-TIMI-58,
EMPA-REG OUTCOME, CANVAS-Program, VERTIS CV5-8

•

Unexpectedly demonstrated CV benefits, including reduction in the risk of hHF 3,5-7

Results varied for each CVOT due to different trial designs and patient populations5-7

Results led to further clinical trials for SGLT2 inhibitors in the treatment of heart failure with
and without T2D, including the landmark trial DAPA-HF3,9

CV, cardiovascular; CVOT, cardiovascular outcomes trials; CVRM, cardio-renal-metabolic; EMA, European Medicines Agency; FDA, Food and Drug Administration; SGLT2, sodium-glucose co-transporter-2; T2D, type 2 diabetes.
References: 1. Choi, C. Molecules. 2016; 21:1136. 2. Forxiga 10mg film-coated tablets. Summary of Product Characteristics. November 2020. 3. Cowie MR & Fisher M. Nat Rev Cardiol. 2020. [Epub ahead of print]. 4. Nissen SE. Eur Heart J.
2010;31:773-776. 5. Zinman B et al. N Engl J Med. 2015;373:2117-2128. 6. Neal B, et al. N Engl J Med. 2017;377:644-657. 7. Wiviott SD, et al. 2019;380:347-357. 8. Cannon CP, et al. Am Heart J. 2018;206:11-23. 9. McMurray JJV et al. N Engl J
Med. 2019;381:1995-2008.

Emerging science story of SGLT2 inhibitors has led to
cardiac and metabolic benefits being uncovered1
Concerns of CV risk for previous
generation anti-hyperglycaemic
treatments3,4
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Landmark CVOTs for SGLT2 inhibitors completed in patients with T2D – DECLARE-TIMI-58,
EMPA-REG OUTCOME, CANVAS-Program, VERTIS CV5-8

Dapagliflozin
the first
licensed
SGLT2
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Launch of 3 SGLT2
inhibitors
(dapagliflozin,
empagliflozin,
canagliflozin), initially
developed to
improve glycaemic
control in T2D1

Results led to further clinical trials for SGLT2 inhibitors in the treatment of heart failure with
and without T2D, including the landmark trial DAPA-HF3,9

HFrEF, heart failure with reduced ejection fraction; SGLT2, sodium-glucose co-transporter-2; T2D, type 2 diabetes.
References: 1. Verma S, McMurray JVV. Circulation. 2019;139:2537-2541. 2. Forxiga 10mg film-coated tablets. Summary of Product Characteristics. November 2020.

Dapagliflozin is a SGLT2 inhibitor that acts in the kidneys1,2
Dapagliflozin may influence several physiological functions
that can improve heart failure outcomes2,3
Reduce glucose and sodium reabsorption

Proximal tubule

Downregulation
of sympathetic
activity

Dapagliflozin
SGLT2i

Glucose and
sodium filtration

Adapted from Idris I and Donnelly R et al. 2009

Glucose

Lower
preload
of the heart

Lower
afterload
of the heart

Urinary excretion
of excess glucose
and sodium
The cardiac benefits of dapagliflozin may not be solely
dependent on the well-established blood glucose-lowering
effect2,4,5*

*DAPA-HF demonstrated that the benefit of dapagliflozin occurred in patients both with and without diabetes, suggesting that this benefit is independent of any glucose-lowering effect.
SGLT2, sodium-glucose co-transporter-2
References: 1. Idris I and Donnelly R. Diabetes Obes Metab. 2009;11:79-88. 2. Forxiga 10mg film-coated tablets. Summary of Product Characteristics. November 2020. 3. McMurray JJV, et al. N Engl J Med. 2019;381:1995-2008. 4. Docherty
KF, et al. Eur Heart J. 2020;41:2379-2392. 5. Wiviott SD, et al. N Engl J Med 2019; 380:347-357.

Landmark study DAPA-HF – assessing dapagliflozin in HFrEF patients
with or without T2D1,2

4744 patients
≥18 years of age
With or without T2D
Symptomatic HFrEF (NYHA class II-IV**)
LVEF ≤40%
Elevated NT-proBNP
eGFR ≥30 ml/min/1.73m2
Stable SoC treatment for HFrEF

Dapagliflozin 10mg
+ standard of care*

1:1
Double-blind

•
•
•
•
•
•
•

Placebo
+ standard of care*

Median follow-up: 18.2 months

Primary endpoint

Secondary endpoints

• Composite: CV death or worsening HF
(defined as hHF or urgent HF visit)

• Time to first occurrence of either of the components of the composite: CV death or hHF
• Total number of (first and recurrent) hHF and CV death
• Change from baseline measured at 8 months in the total symptom score of the KCCQ
• Time to first occurrence of any of the components of the composite: ≥50% sustained decline in
eGFR or reaching ESRD or renal death
• Time to death from any cause

*Patients were treated according to regional standard of care for HF. Dose reduction or discontinuation of standard of care therapy was discouraged unless all other measures failed. Changes in standard of care medications was at the discretion of the investigator.
**Experience with dapagliflozin in NYHA class IV is limited.
CV, cardiovascular; eGFR, estimated glomerular filtration rate; ESRD, end stage renal disease; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; hHF, hospitalisation for heart failure; KCCQ, Kansas City Cardiomyopathy Questionnaire; LVEF, left
ventricular ejection fraction; NT-proBNP, N-terminal pro B-type natriuretic peptide; NYHA, New York Heart Association; SoC, standard of care; T2D, type 2 diabetes.
References: 1. McMurray JJV, et al. N Engl J Med. 2019;381:1995-2008. 2. McMurray JJV, et al. Eur J Heart Fail. 2019;21:665-675.

On top of standard of care, dapagliflozin 10mg PO OD
reduces the risk of CV death or worsening HF1*
Primary endpoint: composite of CV death or worsening HF1,2*
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Adapted from McMurray et al. 2019.

*Worsening HF is defined as hHF or urgent HF visit requiring IV therapy.
ARR, absolute risk reduction; CI, confidence interval; CV, cardiovascular; HF, heart failure; hHF, hospitalisation for heart failure; HR, hazard ratio; IV, intravenous; NNT, number needed to treat; OD, once daily; PO, orally; RRR, relative risk
reduction.
References: 1. McMurray JJV et al. N Engl J Med. 2019;381:1995-2008. 2. Sabatine MS et al. Presented at: AHA Scientific Sessions; November 16-18, 2019; Philadelphia, PA.

On top of standard of care, proven efficacy
in patients with and without T2D1,2
Prespecified subgroup analysis: composite of CV death or worsening HF by diabetes status1,2*
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Adapted from Petrie et al. 2020.
Interaction P value: 0.80**
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*Worsening HF is defined as hHF or urgent HF visit requiring IV therapy. **A non-significant result for an interaction test can be interpreted as consistency of effect across the subgroup.
ARR, absolute risk reduction; CI, confidence interval; HF, heart failure; hHF, hospitalisation for heart failure; HR, hazard ratio; IV, intravenous; RRR, relative risk reduction; T2D, type 2 diabetes.
References: 1. Petrie MC, et al. JAMA. 2020;323:1353-1368. 2. McMurray JJV et al. N Engl J Med. 2019;381:1995-2008.
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Patient criteria: HFrEF patients that may benefit
from treatment with dapagliflozin 10mg PO OD1,2

Different types of patients may benefit from
a review of their current standard of care:







Symptomatic HFrEF with or without T2D
NYHA II-IV*
LVEF ≤40%
eGFR ≥30 mL/min/1.73m2
Stable on background standard of care treatment for HFrEF:
•

May include: ACEi or ARB (or ARNI); beta-blocker; and if appropriate an MRA

*Experience with dapagliflozin in NYHA class IV is limited.
ACEi, angiotensin-converting-enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor–neprilysin inhibitor; eGFR, estimated glomerular filtration rate; HFrEF, heart failure with
reduced ejection fraction; LVEF, left ventricular ejection fraction; MRA, mineralocorticoid receptor antagonist; NYHA, New York Heart Association; OD, once daily; PO, orally; T2D, type 2 diabetes.
References: 1. McMurray JJV, et al. N Engl J Med. 2019;381:1995-2008. 2. Forxiga 10mg film-coated tablets. Summary of Product Characteristics. November 2020.

Possible Angina?

Possible Angina?
Make the diagnosis clinically
Address risk factors
Start prognostic medication
Refer:

confirmation/exclusion
assessment of risk
uncontrolled symptoms
revascularisation
PCI or CABG is now largely
reserved for ‘prognostic’ disease or
refractory symptoms

CTCA is now the main test for detection of
coronary artery disease in people with chest
pain

CTCA may also help in other ways
• Certainty
• Clarification of cardiovascular risk – should I take a
statin?
• Assessment of valve disease

• Preoperative assessment – avoiding invasive
angiography

Echocardiography-common questions
and answers

Clinical questions for
echocardiography
• Echo generates a large amount of cardiac structural and
functional information. Clinical utility depends on extracting
relevant information from the echocardiography report.
• All findings should be viewed in relation to the overall clinical
scenario.
• Recognising findings that directly impact clinical decision
making.
• Left ventricular ejection fraction (LVEF), despite its limitations,
remains the most important determinant of cardiac outcomes
in a wide variety of clinical conditions.

Overview of Echocardiography
• Limitation: due to the nature of echo – certain patients difficult to image
• Obese patients
• ultrasound is refracted through the fat, image quality is reduced
and accurate measurement is difficult
• Patients with lung disease
• lungs are less mobile and therefore interfere with the ultrasound

• Immobile patients
• if patients are unable to turn onto their left side, imaging is made
difficult, as lung obstructs the ultrasound

Findings that impact decision making
• Ejection fraction
•

Diagnosis of heart failure; need for cardiac devices; need for / timing of valve
intervention/surgery

• Valve stenosis / regurgitation severity
•

Diagnosis; Need for / timing of valve intervention / surgery

• Regional wall motion abnormality
•

Diagnosis CAD; need for/choice coronary intervention

• Thrombus
•

Need for anticoagulation; safety/timing of intervention e.g. DCCV

• Infective endocarditis
•

Diagnosis (vegetation, aortic root abscess, valve dysfunction); need for surgery

• Hypertrophic cardiomyopathy
•

Diagnosis; need for ICD / septal ablation / myomectomy

• Restrictive cardiomyopathy
•

Diagnosis

• Pericardial effusion
•

Diagnosis; need for pericardiocentesis, evaluation of constriction

• Intracardiac mass
•

Diagnosis; need for surgery

Clinical case 1:
An 82-year-old man presented to his GP with a six-month history
of reducing exercise tolerance. You ascertain that this is primarily
due to shortness of breath, but he also experiences chest
tightness and occasional exertional pre-syncope.

His background history included type 2 diabetes mellitus with
nephropathy and neuropathy, COPD, and hypertension.
Clinical examination revealed BP 150/72 mmHg, heart rate 70
bpm regular, a murmur, and bilateral wheeze on chest
auscultation.

Clinical case 1: ECG

ECG showed sinus rhythm with LV hypertrophy by voltage criteria.

Clinical Case 1: Echocardiography
Echocardiography showed a calcified aortic valve with a mean
gradient of 66 mmHg, severe left ventricular hypertrophy, and
LVEF of 55%.
Diagnosis –
1) Severe symptomatic Aortic Stenosis

Urgent outpatient referral to cardiologist

Clinical Case 1:
Confirmed symptomatic severe aortic stenosis.
He was referred for pulmonary function tests, which showed
FEV1/FVC ratio of 35%.

Coronary angiography showed subclinical coronary artery disease
In view of his comorbidities - discussed at the Cardiology MDT
(Cardiologists & Surgeons) and was thought unsuitable for
conventional valve replacement and so underwent percutaneous
transcatheter aortic valve implant (TAVI)

Clinical case 1:

Follow-up 1 year: improved exercise tolerance & quality of life score,
and complete resolution of chest pain and pre-syncope.

Aortic stenosis:

From ESC Textbook CV Med 3e., 2019 Chapter 35.3

Aortic stenosis:
•

Asymptomatic severe AS – re-evaluate 6/12 for occurrence of symptoms

•

Consider surgery in low risk patients with normal exercise performance if:
•
•
•
•

Gradient >5.5 m/s
Rapid increase transvalvular gradient ≥ 0.3 m/s/year
Markedly elevated NT-pro-BNP levels (3x age & gender corrected normal range) without
other explanation
Severe pulmonary hypertension (PASP > 60 mmHg)

•
•

Surveillance of calcified mild & moderate AS should be evaluated annually
Younger patients with mild AS and no significant calcification can have intervals
extended to 2-3 years

•

If CABG indicated, patients with moderate AS (mean gradient 25-40 mmHg, valve
area 1.0 - 1.5cm2) benefit from concomitant AVR

•

Older people with aortic sclerosis / ‘mild aortic valve thickening’ generally do not
need further investigation

Aortic regurgitation:
All aortic valve regurgitation is
potentially abnormal
≥55mm all
patients
≥50mm bicuspid
/ coarctation
≥45mm Marfan
+ RFs, LoeysDietz etc

Trivial to mild regurgitation is
unlikely to progress or need
monitoring in the absence of
other problems

Moderate + needs surveillanceconsider annually

From ESC Textbook CV Med 3e., 2019 Chapter 35.2

Mitral regurgitation
Need to distinguish between
primary (organic) MR due to
problem with mitral valve
apparatus vs. secondary
(functional and ischaemic),
which is due to LV disease
and remodelling.

Mitral regurgitation (primary)
•

Valve repair should be the preferred technique when expected to be durable

•

Asymptomatic severe MR – re-evaluate 6/12 for occurrence of symptoms (patients
must know to contact if symptoms), or reach cut-off values

•

Surgery in asymptomatic patients if:
•
•
•

Impaired LV dysfunction LVEF ≤ 60% and / or LVESD ≥ 45mm, even if high likelihood of
valve replacement
Consider if atrial fibrillation related to MR, or pulmonary hypertension (PASP ≥ 50 mmHg
by RHC at rest)
Consider if preserved LVEF ≥ 60% and LVESD 40-44 mm, when durable repair is likely and
there is the presence of:
• flail leaflet; or presence of significant LA dilatation > 60 ml/m2 in sinus rhythm

•

Surveillance of moderate MR can be evaluated annually and echocardiogram
performed every 2 years

•

Evidence-based therapies (ACEi/ARB, BB, MRA) if heart failure present

Type of heart failure?
Heart failure with reduced
ejection fraction (HFREF)

Heart failure with preserved
ejection fraction (HFPEF)

Classification of Heart Failure:
Cardiac imaging (typically echocardiogram) allows subdivision
Previous subdivision - systolic/diastolic has been abandoned
Heart Failure with reduced ejection fraction (HFrEF)
EF <40%
Heart Failure with preserved ejection fraction (HFpEF)
EF>50%
Recently introduced ‘mid range’ HFmrEF
EF 40-49%

HFrEF

HFpEF

Note difference cf. echo
criteria dysfunction

Classification of Heart Failure:

Ponikowski P et al; ESC Scientific Document Group. 2016
ESC Guidelines for the diagnosis and treatment of acute and
chronic heart failure. Eur Heart J 2016;37:2129–2200.

Management of HFpEF
• Heart Failure is a syndrome – need symptoms + other evidence on
echocardiogram e.g. enlarged left atrium, LV hypertrophy, diastolic dysfunction
• Grade 1 diastolic function is found in many older people, usually asymptomatic
• Global pandemic with an incidence and prevalence expected to increase further
with an ageing population

• With no therapy to reduce morbidity or mortality, HFpEF has been defined as the
single largest unmet need in cardiovascular medicine
• RISK FACTORS: ELDERLY, OBESITY, DM, PHYSICAL INACTIVITY, HYPERTENSION, AF,
CKD
• Treat congestion with diuretics; treat underlying comorbidities e.g. hypertension,
diabetes, rate control of AF

Common Q&As
How should I manage a patient with regional wall motion abnormalities with no
previous history of MI?
• Young patients may have left ventricular ejection fractions at the lower limit of
normal.
• Regional wall motion abnormalities should not occur and should be investigated.
• Commonest conditions: coronary artery disease, cardiomyopathy, myocarditis
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Common Q&As
When should diastolic dysfunction be considered significant?
In the community, diastolic dysfunction with preserved LV systolic function is
responsible for 40% of all cases of heart failure, and increasing. Echo is critical for
the diagnosis.
Generally, patients with echo evidence of preserved left ventricular systolic function (EF
>50%) and grade 2 or above (moderate or severe) diastolic dysfunction in combination
with an elevated BNP or significant left atrial dilatation (> 4.3cm) should be considered
as having diastolic heart failure if they have supporting clinical features e.g. signs,
symptoms, and elevated natriuretic peptides.
Grade 1 diastolic dysfunction is extremely common in elderly patients

Common Q&As
I have a patient with 0.5cm global pericardial effusion. Is this significant?
A small pericardial effusion < 0.5 cm seen only in the anterior space is a normal finding.
However, any size pericardial effusion that is global should be considered pathological
and investigated.
Most common causes:
Infection (most commonly pneumonia)
Autoimmune
Pericarditis
Malignancy
Idiopathic

Common Q&As
What should the follow up be for a patient with LVH?
Normal 6 – 12 mm, Mild 13-15 mm, moderate 16-19mm, severe >20mm
Generally, if the left ventricular hypertrophy (LVH) is unexplained by valve disease or
hypertension, a referral should be considered to look for an underlying cause.

If the patient has hypertension, a referral should still be considered for symptoms such
as chest pain, breathlessness, dizziness or syncope or a family history of sudden death.
Hypertrophic cardiomyopathy needs to be excluded.

Common GP Q&As
How should I manage a patient with a mildly dilated aortic root and what should the
follow up be?
In a young patient with no evidence of hypertension, these patients
should be referred to look for an underlying cause.
In patients with hypertension, good blood pressure control is paramount

Depending on age and comorbidities ongoing surveillance should be planned (initially
annually)
Once the aortic root is > 4.5cm, the patient should be referred.

Additional tips for echo report
interpretation

Help the physiologist – give full information
‘Poor acoustic windows’

Watch the hedge
Beware eccentric jets and the moderate basket

If uncertain, ask an interested cardiologist to
review

When is echo not enough?
•
•
•
•
•
•

Inadequate images
Aetiology not clear
Severe disease
Decision making threshold
New or discordant symptoms
Not responding to treatment

Cardiac MRI has become increasingly important

Cardiac
MRI

Cardiac MRI - Late gadolinium
enhancement
IHD

DCM

HCM

White JA et al. Cardiology Clinics, 2007; 25(1),71-95

Myocarditis

Sarcoid

Amyloid

Questions and Discussion
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