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Heart Failure



Half of all HF 
admissions in 
people older 
than 80



Maori and 
Pacific 5 times 
more likely to 
be admitted 
with HF  < 75



Re-Admissions

• 15 days 7%

• 90 days 18% (increasing slightly)

• 1 year 25% (increasing slightly)

• Higher re-admission rate: older, males 
(1.3), higher deprivation

• NO ethnic difference in re-admission rates

• LOS doesn’t correlate with re-admission



The Heart 
Failure patient 

is becoming 
more complex

Temporal trends and patterns in heart failure incidence: a population-based study of 4 million individuals 
The Lancet http://dx.doi.org/10.1016/S0140-6736(17)32520-51



Improvement in 
survival since 2000 

has been modest and 
socioeconomic

inequalities persist

Taylor et al BMJ 2019;364:l223 | doi: 10.1136/bmj.l223

Trends in survival after a diagnosis of heart failure in the 

United Kingdom 2000-2017: population based cohort study



People who did not require 
hospital admission around 

the time of diagnosis
lived longer, which could 

reflect detection at an earlier 
stage of disease

Trends in survival after a diagnosis of heart failure in the 

United Kingdom 2000-2017: population based cohort study

Taylor et al BMJ 2019;364:l223 | doi: 10.1136/bmj.l223



Stages in the Development of Heart Failure



Stages of Heart Failure

At Risk for Heart Failure:

STAGE A High risk for developing HF

STAGE B Asymptomatic LV dysfunction

Heart Failure:

STAGE C Past or current symptoms of HF

STAGE D End-stage HF



Stages of Heart Failure

• Designed to emphasize preventability of HF

• Designed to recognize the progressive nature of LV 

dysfunction



54 year old lady

Smoker

Sedentary

FHx Prem CVD

TC 6.3mmol/

LDL Chol 4.3 mmol/l

HDL 1.1 mmol/l

Labile Hypertension (BP 150/90)

Weight  94 kg

• No current Rx



5 year CV risk
> 15%

www.thelancet.com Published online May 4, 2018 http://dx.doi.org/10.1016/S0140-6736(18)30664-0 



Our patient = High CVD Risk 

• Lifestyle advice

• Advised to stop smoking 

(Quit Line)

• Accupril 10 mg/day

• Atorvastatin 40 mg/day

• Aspirin 100 mg/day

Akesson JACC 64(13) Sept 14



LDL target

Risk Level LDL Target

>15% LDL-C ≤ 1.8

5-15%
40% reduction in 

LDL



Treating Blood Pressure  

Blood Pressure

≥ 130/80 and 5yr CVD risk 
of ≥15%

Drug treatment
recommended

≥ 140/90 and 5yr CVD risk 
of 5-15%

Drug treatment consider



64 year old 
man with Effort 
Intolerance

Late presentation 

Anterior MI  2 years prior 

No Reperfusion Rx 

Angio ( 4 days later)   SVD.  
PCI Total Occlusion LAD

EF 40% pre discharge



64 year old man with Effort Intolerance

• Metoprolol CR 23.75 mg/day 

• Cilazapril 0.5 mg/day 

• Aspirin 100 mg/day

• Atorvostatin 20 mg/day 

• BP 150/94

• HR  96  regular

• No Murmurs

• Occasional Crackles Bilat



64 year old 
man with 

Effort 
Intolerance

ECG: SR Q wave Ant MI

NT pro-BNP 654 pmol/L

EF 32% Ant Dyskinesis



Where Do We 
begin?



The treatment objectives  with chronic HF

HF: heart failure.

1.Dickstein K et al. Eur Heart J 2008;29:2388–442.

1.
PROGNOSIS

2.
MORBIDITY

3.
PREVENTION

• Reduce 

mortality
• Reduce the need for 

hospitalisation

• Relieve symptoms and 

signs

• Improve quality of life

• Eliminate oedema and 

fluid retention

• Increase exercise capacity

• Reduce fatigue and 

breathlessness

• Provide end of life care

• Occurrence of 

myocardial damage

• Progression of 

myocardial damage

• Remodelling of the 

myocardium

• Reoccurrence of 

symptoms and fluid 

accumulation

• Hospitalisation

Adapted from Dickstein et al. (2008).1 



Heart Failure Reduced EF (Class II-IV)



Dose Matters
• BIOSTAT-CHF

• 69 centres in 11 European Countries

• 2100 HFrEF patients (76% male; mean age 68 
±12),

• 22% achieved the recommended treatment dose 
for ACE-inhibitor/ARB and 12% of beta-blocker. 

• marked differences between European countries. 

• Reaching <50% of the recommended ACE-
inhibitor/ARB and beta-blocker dose was 
associated with an increased risk of death and/or 
heart failure hospitalization. 

• Patients reaching 50–99% of the recommended 
ACE-inhibitor/ARB and/or beta-blocker dose had 
comparable risk of death and/or heart failure 
hospitalization to those reaching >_100%. 

• Patients not reaching recommended dose 
because of symptoms, side effects and non-
cardiac organ dysfunction had the highest 
mortality rate (for ACE-inhibitor/ARB: HR 1.72; 
95% CI 1.43–2.01; for beta-blocker: HR 1.70; 95% 
CI 1.36–2.05).

European Heart Journal (2017) 00, 1–10 

doi:10.1093/eurheartj/ehx026



Swede-HF Registry

Outcomes in Patients With Systolic HF, ACE Inhibitors vs No ACE Inhibitors, by Age

ESC Heart Failure Meeting 
May 2018

The Elderly Benefit from ACE-I





64 year old 
man with 

Effort 
Intolerance

Metoprolol CR 23.75 mg/day (HR 90 BPM SR)

Cilazapril 0.5 mg/day 

(normal renal function)

Aspirin 100 mg/day

Atorvostatin 20 mg/day (LDL 2.8 mmol/l)



64 year old 
man with 

Effort 
Intolerance

Up-titrate Metoprolol 

Up-titrate Cilazapril

Addition Frusemide

Atorvostatin 40 mg/d

ICD implantation 3/12 later



6/12 later 
Ongoing 
NYHA II 

Symptoms

Metoprolol CR 190mg/day

(HR 66 SR) 

Cilazapril 5 mg/day

(Creatinine 100 umol/l ,eGFR 58ml/min/m2

Frusemide 80 mg/day

Atorvastatin 80 mg/d

Aspirin 100 mg/day



Heart Failure Reduced EF (Class II-IV)



SPIRONOLACTONE 
- ADVICE TO 
PATIENT

•

• explain expected benefits 

• treatment is given to improve 
symptoms, prevent worsening of heart 
failure and to increase survival

• symptom improvement occurs within a 
few weeks to a few months of starting 
treatment

• avoid NSAIDs not prescribed by a 
physician (self-purchased “over the 
counter” treatment eg. ibuprofen)

• temporarily stop spironolactone if 
diarrhoea and/or vomiting occur and 
contact physician



Eplerenone (Inspra)

Special authority (indefinite) by relevant practitioner

HF with EF < 40%

And either

Intolerant to optimal dosing of spironolactone 
(judgement)

Clinically significant adverse event on optimal spiro dose 
(discretion)



6/12 later
NYHA II 

Metoprolol CR 190 mg/day 

Cilazapril 5 mg/day

Frusemide 80 mg/day

Aspirin 100mg/day

Spironolactone 50 mg/day

Atorvastatin 80 mg/day



64 year old man
NYHA II

NT pro-BNP 390 pmol/l

Creatinine 100umol/l

Severe LV Dilatation: EF 25% 

ECG: SR. Q wave Ant MI .Narrow QRS



What Now?



Updated CSANZ 2018 Guidelines
https://www.heartfoundation.org.au/images/uploads/publications/HF_Figure_3_Management_of_patients_with_

heart_failure_and_reduced_ejection_fraction.jpg



ENTRESTO® simultaneously inhibits neprilysin and blocks 

AT1Rs, and has the potential to restore the natural balance of 

the RAAS and NP system1

1. Vardeny O et al. JACC Heart Fail 2014;2:663–70.

ENTRESTO®

potentiates the 

positive effects of 

natriuretic 

peptides via 

sacubitril

ENTRESTO®

blocks the 

detrimental 

effects of the 

over-active RAAS 

via valsartan

HEART FAILURE 

SYMPTOMS & 

PROGRESSION

INACTIVE 

FRAGMENTS

Vasodilation
Blood pressure
Sympathetic tone
Natriuresis/diuresis
Vasopressin
Aldosterone
Fibrosis
Hypertrophy

NPRs NPs

NP system

RAAS

Adrenaline

Noradrenaline
α1, β1, β2

receptors

Vasoconstriction
RAAS activity

Vasopressin
Heart rate

Contractility

SNS

ENTRESTO®

Vasoconstriction
Blood pressure

Sympathetic tone
Aldosterone
Hypertrophy

Fibrosis

Ang II AT1R

Ang: angiotensin; AT1R: angiotensin type 1 receptor;

NP: natriuretic peptide; NPR: natriuretic peptide 

receptor; RAAS: renin-angiotensin-aldosterone system; 

SNS: sympathetic nervous system. 
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ACE: angiotensin-converting enzyme; CV: cardiovascular; HF: heart failure; HF-rEF: heart failure with reduced ejection fraction; HR: hazard ratio; PARADIGM-HF: 

Prospective Comparison of ARNI with ACEI to Determine Impact on Global Mortality and Morbidity in Heart Failure.

1.McMurray JJ et al. N Engl J Med 2014;371(11):993–1004. 2. McMurray JJ et al. Eur J Heart Fail 2014;16(7):817–25.

PARADIGM-HF 

» Stopped early due to the finding of both significantly reduced risk of 

CV death vs. enalapril (HR: 0.80, p<0.001) and the primary endpoint being met1

» Compared against enalapril, the most trialled ACEI in HFrEF2

Trial design: Participants with NYHA class II-IV and LVEF 

≤40% were randomized to ENTRESTO 200 mg twice daily (n 

= 4,187) vs. enalapril 10 mg twice daily (n = 4,212).

Largest trial ever HFrEF

Mean EF 30 %

60 % Ischaemic Cause

70% NYHA II 
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ENTRESTO® reduced the risk of CV death or first HF 

hospitalisation (primary endpoint) by 20% vs enalapril1*
*HR: 0.80, p<0.001.1

ARR: absolute risk reduction; CI: confidence interval; HR: hazard ratio; KM: Kaplan-Meier; NNT: number needed to treat; RRR: relative risk reduction.

1. McMurray JJ et al. N Engl J Med 2014;371(11):993–1004.
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p<0.001

HR (95% CI):

0.80 (0.73–0.87)

Enalapril

ENTRESTO®

NNT=21

over a median 

duration of 

27 months1

20% RRR, p<0.001 

Trial stopped early after median follow-up of 27 months.1

40
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At a median duration of 27 months, death 

from CV causes or first HF hospitalisation 

occurred in 21.8% of patients in the 

ENTRESTO® group and 26.5% of patients 

in the enalapril group.1

No. at Risk

LCZ696 4187    3922   3663    3018    2257    1544    896     249

Enalapril 4212               3883               3579                2922              2123              1488                  853              236

4.7% ARR



In heart failure with reduced ejection fraction, when 

compared with recommended doses of enalapril:

Entresto was more effective than enalapril in . . .

• Reducing the risk of CV death and HF hospitalization

• Reducing the risk of CV death by incremental 20%

• Reducing the risk of HF hospitalization by incremental 21%

• Reducing all-cause mortality by incremental 16%

• Incrementally improving symptoms and physical limitations

Entresto was better tolerated than enalapril . . .

• Less likely to cause cough, hyperkalemia or renal impairment

• Less likely to be discontinued due to an adverse event

• More hypotension, but no increase in discontinuations

• Not more likely to cause serious angioedema

PARADIGM-HF: Summary of Findings



ENTRESTO® Indication and Special Authority criteria

ACEI: angiotensin-converting enzyme inhibitor; ARB: angiotensin-receptor blocker; HF: heart failure; NYHA: New York Heart Association;.

1. ENTRESTO® New Zealand Data Sheet .

2. Special Authority Form SA 1751 – https://www.pharmac.govt.nz/2018/10/01/SA1751.pdf

ENTRESTO® is indicated in adult patients for the treatment of chronic HF (NYHA Class II–IV) 

with reduced ejection fraction.1

Special Authority Criteria.2

Initial application from any relevant practitioner. Approvals valid for 12 months for applications meeting the following 

criteria:

All of the following

1. Patient has heart failure; and 

2. Any of the following:

• Patient is in NYHA/WHO functional class II; or

• Patient is in NYHA/WHO functional class III; or

• Patient is in NYHA/WHO functional class IV; and

3. Patient has a documented left ventricular ejection fraction (LVEF) of less than or equal to 35%; and

4. Patient is receiving concomitant optimal standard chronic heart failure treatments.

Renewals from any relevant practitioner. Approvals valid for 12 months for applications where treatment remains 

appropriate and the patient is benefiting from treatment.

Note: Due to the angiotensin II receptor blocking activity of sacubitril with valsartan it should not be co-administered with an ACE 

inhibitor or ARB.



ENTRESTO® Recommended dosing for patients with HF-rEF

For patients currently on an ACEI; 

36 – hour washout period is required 

• Step up after 2-4 weeks

• Check blood pressure and consider dose adjustment of diuretics and concomitant 

therapies

ENTRESTO®  New Zealand Data Sheet 



ENTRESTO® Recommended dosing for patients with HF-rEF

For the following types of patients; 

SBP 100-110, ≥75 years, severe renal impairment, moderate hepatic 

impairment, prior treatment with a low dose ACEI  or ARB, 

or ACEI or ARB naive

a lower starting dose is recommended

ENTRESTO®  New Zealand Data Sheet 



Our  Patient

Cilazapril 

stopped for 2 days

Up-titrated Heart Failure Nurse  
2/52 later (49mg/51mg) I BD

Commenced Entresto
(24mg/26mg) I BD (BP110/70)



July 2019

NYHA I Symptoms 
Entresto 
97mg/103mg   I BD

Spironolactone 
reduced 25 mg/day

Frusemide reduced 
40 mg /day

BNP  160 pmol/l 



Reverse remodeling can occur 



Practice Tips 

Double doses of Heart Failure Meds one at a time 
,every 2 weeks or as tolerated until maximum 
tolerated dose achieved

Do not uptitrate one drug at the exclusion of 
starting other drugs which reduce mortality  

The goal with diuretics is symptom relief without 
over-dieuresis .Do not prioritise over treatments 
which reduce mortality and hospitilisations

Monitoring should occur following intitiation and 
uptitration and should include clinical 
review,BP,renal function,K+ and heart rate  



Trouble-shooting



Symptomatic 
Hypotension 

Assess volume status

Review the need for other drugs not 
shown to improve outcomes in HF that 
lower blood pressure (e.g., diuretics, 
calcium channel blockers and nitrates)

If the above strategies are unsuccessful, 
ACEI/ARB, ARNI, MRA, or beta-blocker 
may need to be decreased (or ceased) 
and specialist advice sought. 



Reduced renal 
function

(eGFR decrease by 
more than 30%) 

Or hyperkalaemia
(serum [K] >5.5 

mmol/L)

Assess volume status. 

Review the need for other drugs not shown to improve 
outcomes in HF that impact renal function or serum 
potassium (e.g. nonsteroidal anti-inflammatory drugs 
[NSAIDs], diuretics and potassium supplements)

If the above strategies are unsuccessful, ACEI/ARB, ARNI 
or MRA may need to be decreased (or ceased) and 
specialist advice sought.

• Serum [K] increase > 6.0 mmol/L: cease MRA, seek 
specialist advice 

If small change in renal function
(e.g. eGFR decreases by ≤30%): 
continue therapy 



Symptomatic 
bradycardia 
(<50BPM)

Document rhythm with ECG. 

Review the need for other drugs 
not shown to improve outcomes in 
heart failure that lower heart rate 
(e.g. digoxin, amiodarone).

If the above strategies are 
unsuccessful, the beta-blocker 
dose may need to be decreased 
and specialist advice sought 



Increasing 
Congestion

Increase diuretic. 

Consider additional diuretic 

Consider a reduction in beta-blocker dose. 
Temporary withdrawal of the beta-blocker 
may occasionally be required, especially if 
recently commenced 



Iron Therapy 
in Heart 
Failure



What about Oral Iron?





SGL-T2 
Inhibitors
CVD-REAL

Lower CV Risk associated with SGL-T2-I 

use in Real World Practice



Surgical obesity 
treatment and the risk 
of heart failure 

• Swedish Obese Study 

• Prospective match cohort study 

• 2003  bariatric surgery v 2030  usual care 

• median follow-up 22 years

• The risk of heart failure appeared to decline in 
parallel with a greater degree of weight loss 

European Heart Journal, Volume 40, Issue 26, 7 July 2019, Pages 2131–2138, 
https://doi.org/10.1093/eurheartj/ehz295



Aortic 
Stenosis 

affects approximately 5% of individuals 
>65 years old, with ~3% of people >75 
years having moderate to severe disease.

prevalence is projected to double over the 
next 2 decades. 

Once symptoms develop prognosis is 
poor, with about ~ 25% of symptomatic 
patients dying each year if untreated.



PARTNER 3 : RCT:1000 Low-Risk AS Pts
BE-TAVR v Surgical AVR  

1: TAVR was superior to Surgical AVR 

2: TAVR was associated with a significantly

lower rate of new-onset atrial fibrillation

at 30 days, a shorter index hospitalization,

and a lower risk of a poor treatment outcome

at 30 days than surgery.

3: Patients who underwent TAVR had

more rapid improvements in QOL

4: No significant difference in major vascular comps, 

new permanent pacemaker insertions, or moderate

or severe paravalvular regurgitation

Primary composite end point of death, stroke, or 

rehospitalization at 1 year

March 16, 2019DOI: 10.1056/NEJMoa1814052



TAVR with a Self-Expanding Valve in Low-Risk Patients : RCT 1468 pts 
with low risk AS ( Evolut TAVR v Surgical AVR)

Primary composite end point of death, stroke, at 2 years 

(Non-Inferior design)

March 16, 2019. DOI: 10.1056/NEJMoa1816885

• TAVR was non inferior to Surgery at 24 months for 

the composite endpoint of death or disabling stroke 

at 24 months  (5.3% v 6.7% probability of 

noninferiority >0.999)

• At 30 days TAVR, had a lower incidence of 

disabling stroke (0.5% vs. 1.7%), bleeding 

complications (2.4% vs. 7.5%),acute kidney injury 

(0.9% vs. 2.8%), and atrial fibrillation (7.7% vs. 

35.4%) 

• At 30 days TAVR had higher incidence of moderate 

or severe aortic regurgitation (3.5% vs. 0.5%) and 

pacemaker implantation (17.4% vs. 6.1%). 



TAVR will become the standard 
of care for symptomatic Aortic 

Stenosis in next 5-10 years



68 year old lady

SOBOE  x 2-3 yrs

more pronounced last 3/12

recent admission with “Heart-Failure”

Background:

NIDDM

Hypertension x 20 yrs

Hyperlipidemia

Multiple Varicose Vein Ops

GORD



Meds

Accupril 10 mg/day

Atorvostatin 40 mg/day

Losec 20 mg nocte

Frusemide 40 mg/day

Bricanyl MDI prn



Examination 

BP 160/96

HR 94 / regular

JVP 4 cm

Bilateral pitting ankle oedema

No sacral oedema

Soft ESM ,S4 ,No S 3

Occasional basal crackles 



Investigations 

Serum creatine 0.14 mmol/l

Glucose 8.4 mmol/l

FBC Hb 130 g/l

Total cholesterol  6.0 mmol/l

Tfts normal

Lfts normal

nt-pro BNP 200pmol/l



ESC Heart Failure 
Guidelines 2016

Prof Mark Richards
Heart Foundation Chair of CV Studies 
CHI. University of Otago 



ECHO

Normal LV size and contractility

Moderate LVH

Dilated LA and Aortic root

Impaired relaxation

Aortic Sclerosis



HFpEF 
(LVEF ≥ 50%)

HFmrEF 
(LVEF 40-49%)

HFrEF 
(LVEF < 40%)

N 574 (28%) 256 (13%) 1209 (59%)

Age 71.5 (11.8) 65.8 (12.7) 62.1 (13.2)

Women 274 (47.7%) 77 (30.1%) 200 (16.5%)

Ethnicity

NZ European 259 (45%) 91 (36%) 310 (26%)

Maori 37 (6%) 22 (9%) 103 (9%)

Pacific 20 (3%) 16 (6%) 47 (4%)

Chinese 157 (27%) 74 (29%) 446 (37%)

Malay 67 12%) 35 (14%) 194 (16%)

Indian 28 (5%) 13 (5%) 100 (8%)

Lam et al. Euro Heart J 2018



HF-PSF and reduced EF heart failure

Similarities 

• Diabetes

• Smoking

• Lipids

• Weight

• AF

Differences

• Older

• More women

• Less IHD

• More hypertension

• Smaller thicker LV



HFpEF

• Nothing new 

• DIURETICS WORK

• But think …

• VALVE DISEASE

• AF

• HYPERTENSION

• RHF



Management 

• Perfusion Imaging : Unremarkable

• Spirometry : Mild airflow limitation

• Target BP 130/80 Accupril increased

• Statin commenced Target LDL 1.8 mmol/l

• Holter requested



Management 

• Perfusion Imaging : Unremarkable

• Spirometry : Mild airflow limitation

• Target BP 130/80 Accupril increased 

• Statin commenced Target LDL 1.8 mmol/l

• Holter PAF (10% Burden)



Management of AF

Thromboembolic 
Risk

Symptoms



Exercise and Heart failure

• Continuous endurance training increases physical functioning and exercise 
capacity, and improves systolic and diastolic function in patients with HFrEF. 

• Contemporary endurance training studies in patients with HFpEF have 
shown improved exercise capacity and diastolic function.

• Supervised exercise training programs are not associated with adverse 
outcomes in excess of standard care

• Regular performance of up to moderate intensity (i.e. 
breathe faster but hold conversation) continuous exercise 
is recommended in people with stable chronic heart 
failure, particularly in those with reduced LVEF, to 
improve physical functioning and quality of life, and to 
reduce admissions to hospital.



Heart failure 
management 
programmes

Class of recommendation I
Level of evidence A

recommended for patients 
with HF recently hospitalized 
and for other high-risk 
patients.

Meta-Analysis on >8000 pts

16-21% decreased 
hospitalisation

Decreased mortality

All different designs



Management of heart failure Structured 
approach (IA)

Hospital-based intervention

Home based intervention

Integrated management with secondary, primary care, patient 

Self Management and educational support

Telemonitoring or telephone support 



Device 
Therapy for 

HF



ICD Indications for Primary 
Prevention 

NYHA Class II and III heart failure, and LV EF < 35%

NYHA Class I (ischaemic) and LV EF<30% 

Patients who meet all current requirements for a cardiac 
resynchronization therapy (CRT) device and have NYHA Class IV 
heart failure

Careful selection with severe/older/co-morbid HF patients



Cardiac Resynchronization 
Therapy (CRT)

• Indications
Moderate to severe CHF (NYHA 2-4) who have 
EF<35%
Despite optimal medical therapy
Evidence of electrical conduction delay (LBBB)

• Timing of Referral Important
Patients often not on optimal Medical Rx
Patients referred too late- Not a Bail Out 

• AF can be considered for trial



Empowering Patients





Palliative Care and the 
Heart Failure patient
Referral to palliative care should be considered in 
patients with advanced heart failure to alleviate end-
stage symptoms, improve quality of life and reduce 
rehospitalisations. 

Involvement of palliative care should be considered 
early in the trajectory towards end-stage heart failure.



Practical Advice on Referrals to Palliative Care

Ideally, referrals should be 
implemented early in patients with 

advanced heart failure.

The palliative care service should work 
collaboratively with the patient’s heart 

failure team and GP. 

This could also be extended to joint 
home visits by a heart failure nurse 
and palliative care nurse until the 

patient develops a strong collaborative 
relationship with the palliative care 

team, after which time the heart 
failure nurse may reduce their visits.

It is important that the collaborative 
care plan is patient and family centred.

In patients with an ICD, discussions 
concerning deactivation should occur 
between the patient and family and 

their cardiologist.

Patients with heart failure should be 
encouraged to have an advanced care 
plan, regardless of clinical status and 

soon after diagnosis.



One of the Best Devices for 
Monitoring Heart Failure


