
HeFSSA Practitioners Program 2017

Theme ςά¢ƘŜ tŀǘƛŜƴǘ WƻǳǊƴŜȅΥ CŜŜƭ DƻƻŘ ŀƴŘ [ƛǾŜ [ƻƴƎέ

Case Study 1



HEART FAILURE WITH PRESERVED
EJECTION FRACTION



CASE HISTORY

V Mrs. D. G aged 72 years, presents with a 4 week history of progressive 
dyspnoea, particularly with inclines, as well as fatigue and mild 
peripheral oedema

V She has a past history of hypertension of 10 years duration
V She is obese (BMI, 32 kg/m2), her BP 190/110 mmHg, with a  

tachycardia of 110 bpm & in sinus rhythm
V Clinical examination shows bipedal oedema  with an elevated JVP,  S3 

gallop & bi-basal crackles
V LVH clinically with a loud aortic component on auscultation
V Blood tests reveal a normal haemoglobin & blood glucose level with 

mildly impaired renal function (eGFR 48), potassium of 4.6 mmol/L
V ECG shows LA enlargement, LVH with a strain pattern



CASE STUDY

You suspect that this patient has heart failure

How would you  diagnose the type of heart failure?



CASE HISTORY

A transthoracic echocardiogram shows normal systolic 
function with an ejection fraction of 65%

With mild left ventricular hypertrophy and no valvular
Pathology

Comment is made on the presence of diastolic 
dysfunction, with an enlarged left atrium and elevated 
9κŜΩ Ǌŀǘƛƻ

CASE HISTORY



WHAT IS DIASTOLIC HEART FAILURE?

+

Pulmonary Edema Normal Ejection Fraction

Heart Failure with Normal Ejection Fraction



DEFINITION OF HFrEFvs. HFpEF

The Diagnosis of HF-REF Requires Three Conditions To Be Satisfied 

1.  Symptoms typical of HF

2.  Signs typical of HF

3.  Reduced LVEF

The Diagnosis of HF-PEF Requires Four Conditions To Be Satisfied:

1.  Symptoms typical of HF

2.  Signs typical of HF

3.  Normal or only mildly reduced LVEF& LV not dilated

4.  Relevant structural heart disease (LV hypertrophy /
LA enlargement) and/or diastolic dysfunction



Type 
of HF

HFrEF HFmrEF HFpEF

1 Symptoms ± Signs2 Symptoms ± Signs2 Symptoms ± Signs2

2 LVEF< 40% LVEF40 ɀ49% LVEFІ υπϷ

3

__

1. Elevated of natriuretic peptidesb

2. At least one additional criterion:
a) relevant structural heart 

disease (LVHand/or LAE)
b) diastolic dysfunction (for 

details see Section 4.3.2)

1. Elevated levels of natriuretic 
peptidesb

2. At least one additional 
criterion:

a) Relevant structural heart 
disease (LVHand/or LAE)

b) Diastolic dysfunction (for 
details see Section 4.3.2)
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ESC2016:
ά{ƛƎƴǎandsymptomsof HFareoften non specific and do not 
discriminatewell betweenHFandother clinicalŎƻƴŘƛǘƛƻƴǎέ

Ponikowskiet al EHJ 2016

ESC HF GL 2016: DEFINITION OF HEART FAILURE WITH 
PRESERVED (HFPEF) MID RANGE (HFMREF) & REDUCED 

EJECTION FRACTION (HFREF)



ESC 2016 KEY DIAGNOSTIC HFpEFCRITERIA

άtǊŜǎŜǊǾŜŘέ 9Cҗ рл҈

Structural alterations LAVI> 34 mL/m2

Or

LVMIҗ ммр όƳŀƭŜǎύ κ җ фр όŦŜƳŀƭŜǎύ ƳƎκm2

Functional alterations 9κŞ  җ мо

é (mean septal and lateral) < 9cm/s

NTproBNP > 125pg/mL or (SR; increase with Afib!)

BNP > 35pg/mL



DIAGRAM OF LV FILLING

Focus on Relaxation



END ςDIASTOLIC PRESSURE VOLUME RELATIONS

Focus on Stiffness



IT USED TO SEEM SO SIMPLE...

Patterns of Diastolic Function
Lƴ ǘƘŜ ōŜƎƛƴƴƛƴƎ όƳƛŘ ΨулǎύΧ

¢ƘŜǊŜ ǿŀǎ ƎƻƻŘΧ ΧŀƴŘ ŜǾƛƭ



IT USED TO SEEM SO SIMPLE...

But some sick patients still looked like this

Patterns of Diastolic Function
Lƴ ǘƘŜ ōŜƎƛƴƴƛƴƎ όƳƛŘ ΨулǎύΧ



IT USED TO SEEM SO SIMPLE...

And the sickest of all looked like this

Patterns of Diastolic Function
Lƴ ǘƘŜ ōŜƎƛƴƴƛƴƎ όƳƛŘ ΨулǎύΧ



AND WE STRUGGLED TO UNDERSTAND PSEUDONORMALIZTION

Lƴ ǘƘŜ ōŜƎƛƴƴƛƴƎ όƳƛŘ ΨулǎύΧ

Thomas et al. JACC 1990; 16:644-55



A Multiorgan Roadmap

Key role of inflammation, altered signaling, fibrosis 

Shah SJ. Circulation 2016; 134: 73 -90

PHENOTYPE ςSPECIFIC TREATMENT OF HEART 
FAILURE WITH PRESERVED EJECTION



HFpEF, heart failure with preserved 
ejection fraction; HFrEF, heart 
failure with reduced ejection 
fraction;  LV, left ventricular

Adapted from Colucci (Ed.). Atlas of Heart Failure, 5th ed. 
Springer 2008 Grossman et al. In: Perspectives in 

Cardiovascular Research; Myocardial Hypertrophy and Failure. 
Vol 7. Edited by Alpert NR. New York: Raven Press;1993:1ς15

ς

ς

Increased
systolic pressure

Increased
systolic wall stress

Parallel addition
of new myofibrils

Wall
thickening

Concentric
hypertrophy

Pressure
overload

Volume
overload

Increased
diastolic pressure

Increased
diastolic wall stress

Series addition of new 
sarcomeres

Chamber
enlargement

Eccentric
hypertrophy

HFpEFHFrEF

Left ventricle: 
normal HFpEFςa condition of pressure 

overload

V characterized by concentric 
hypertrophic growth

V results in normal sized LV 
cavity with thickened walls 
and preserved systolic 
function 

Left ventricle:
volume

overload

Left ventricle:
pressure
overload

HFrEF ςa condition of volume 
overload

V characterized by eccentric 
hypertrophy

V results in thinning of the LV 
walls, decreased systolic 
function and enlarged LV 
volume

PATTERNS OF VENTRICULAR REMODELING 
ARE DIFFERENT FOR HFrEFAND HFpEF



An Approach To Diagnosing Heart Failure With 
Preserved Ejection Fraction



What are the risk factors for development of HFpEF?

Case Study



ESC 016: WHO ARE THESE PATIENT?

SenniM, et al EHJ2014; Ponikowskiet al EHJ2016

Typicaldemographicsandco-
morbiditiesassociatedwith HFpEF



FEATURES ASSOCIATED WITH HEART FAILURE 
WITH NORMAL EF

Hypertension
76 ς88 %

Obesity
28 ς50 %

Diabetes
27 ς45 %



McMurray J et al. EJHF2008

CLINICAL CHARACTERISTICS IN PATIENTS WITH 
HEART FAILURE WITH NORMAL EF



CASE STUDY

HFpEFhas similar prevalence as heart failure 

with reduced ejection fraction

True or false?
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OwanT et al. NEJM2006

INCREASE IN HEART FAILURE PATIENTS WITH 
PRESERVED EJECTION FRACTIONS



OwanT et al. NEJM2006

INCREASE IN ADMISSIONS OF HEART FAILURE PATIENTS 
WITH PRESERVED EJECTION FRACTIONS



SURVIVAL IN PATIENTS WITH HEART FAILURE

OwanT et al. NEJM2006
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As bad as advanced lung cancer!

POOR OUTCOME IN HFpEF

Owan T et al. N Engl J Med 2006; 355: 251-259

{ǳǊǾƛǾŀƭ ŦƻǊ 9C җ рл҈ ϧ ғ рл ҈ 

T4NSCLC 
(Stage 3Bor Worse)



Chen M. AJM2009

HEART FAILURE WITH NORMAL 
EF MORE COMMON IN ELDERLY



This patient now develops atrial fibrillation

How would you manage this patient?

CASE HISTORY



GENERAL PRINCIPLES OF MANAGEMENT

4. Atrial Fibrillation?

Restore SR if possible 

Anticoagulation as indicated 

5. Signs of hypervolemia or pulmonary congestion?

Loop diuretics 

Restrict volume & salt intake

6. Physical inactivity / overweight?

Implement physical activity / exercise training 
programs 

Initiate weight loss preferably by structured 
programs 



What treatment options do you offer?

CASE STUDY



ESC2016:

άbƻtreatment hasbeenshown,convincingly,to
reducemorbiditiy andmortality in patientswith

HFpEFor HFmrEFέ

ESC 2016: SPECIFIC HFPEF THERAPIES?



THERAPY FOR DIASTOLIC HEART FAILURE

VRelieve VOL; diuresis, fluid / Na + restriction 
dialysis 

VDecrease HR; beta-blockade, verapamil, 
dilitiazem. In AF, digoxin, AV ablation + pacer

VRelieve Ischaemia; revascularization, med Rx 

VRegress LVH; treat HBP aggressively, ARBs 

VReduce Fibrosis; aldosterone antagonists?

VStatins???



CHARM STUDY

Candesartan in Heart failure 
Assessment of Reduction in Mortality 

& Morbidity



CHARM STUDIES 

Yusuf S et. al Lancet 2003

3 Component Trials Comparing 
Candesartan to Placebo 

CHARM 
Alternative 

N = 2028
LVEFҖ пл҈

ACE Inhibitor
Intolerant

CHARM 
Added 

N = 2548
LVEFҖ пл҈

ACE Inhibitor
Treated

CHARM 
Preserved

N = 3025
LVEF> 40%

ACE Inhibitor
Treated /Not Treated

Primary Outcome:
CV Death or CHF Hospitalizations 



CHARM - PRESERVED

Yusuf S et. al Lancet 2003

Patient Disposition

3025 Patients randomised 
NYHAII ςIV
LVEF> 40%

Candesartan
N=1514

Placebo
N=1509

Completed Study
N=1512

Completed Study
N=1508

Lost to 
follow-up 

N=2

Lost to 
follow-up 

N=1

Median follow ςup, 37 months



DIASTOLIC HEART FAILURE: CURRENT TRIALS

I ςPRESERVE (Irbesartan in Hearth Failure with Preserved 
Systolic  Function)

V4100 patients (LVEF > 45%, age > 60) Irbesartan vs. Placebo 

VPrimary Endpoint ςDeath & CV hospitalization

TOPCAT (Aldosterone Antagonism for Heart Failure and 
Preserved Systolic Function)

V4500 patient (LVEF> 45%, age > 50) spironolactone vs. 
Placebo

V4 year ςCV mortality / HF hospitalization



KEY LARGE RCTS IN HF-PEF

HR (CI) 0.92: (0.70ɀ1.21)
P=0.55

HR (CI)  0·89  (0·77ɀ1·03)
P=0.12

366/1509 (24)% 

333/1514 (22)% 

763/2061 (37)% 

742/2067 (36)% 

HR (CI) 0.95: (0.86ɀ1.05)
P=0.35

HR (CI) 0.89: (0.77ɀ1.04)
P=0.14

107/426 (25.1)% 

100/424 (23.6)% 

351/17231 (20.4)% 

320/1722 (18.6)% 



GENERAL PRINCIPLES OF MANAGEMENT

1. Optimal Control Of Risk Factors & Co-morbidities?

Å BP < 130/80 mmHg (preferentially by RAS blocker)

Å HBAIC < 6.5 ς7.5 mg % (Metformin, SGL2 ςInhibitor; avoid 
insulin wherever possible)

Å Statin therapy in indicated 

Å Correct myocardial ischemia

Å Treat pulmonary disease

2. Inadequate hypertensive blood pressure response to exercise?

Å Stress test ςoptimize BP response

3. Heart rate response to exercise?

Å Tachycardiacςcontrol inadequate increases in heart rate

Å Chronotropic incompetence? Reduce bradycardiacagents, 
consider PM



Observational Study:

V137 Patients with CHF & EF > 50% followed for 21 
months

V68 received statins, 69 did not 

VInitial LDL 153 for statin group fell to 101

VFor non-statin group LDL was 98

FukutaH et. al Circ2005:112;357-363

STATIN THERAPY MAY BE ASSOCIATED WITH LOWER MORTALITY 
IN PATIENTS WITH DIASTOLIC HEART FAILURE



Fukuta H et. al Circ2005:112;357-363

KAPLAN ςMEIER SURVIVAL & SURVIVAL WITHOUT 
CARDIOVASCULAR HOSPITALIZATION IN PROPENSITY MATCHED 

PATIENTS GROUPED BY STATIN THERAPY



Ponikowskiet al.,EurHeartJ.2016Jul14;37(27):2129-200.

Recommendations Classa Classb

It is recommended to screen patients with HFpEFor 
HFmrEFfor both cardiovascular and non-cardiovascular 
comorbidities, which, if present, should be treated 
provided safe and effective interventions exist to 
improve symptoms, well ςbeing and/or prognosis

I C

Diuretics are recommended in congested patients with 
HFpEFor HFmrEFin order to alleviate symptoms and 
signs

I B

RECOMMENDATIONS FOR TREATMENT OF 
PATIENTS WITH HFpEF& HFmrEF



Ponikowskiet al.,EurHeartJ.2016Jul14;37(27):2129-200.

Recommendations Classa Levelb

Iron deficiency 

Intravenous FCMshould be considered in symptomatic 
patients with HFrEFand iron deficiency (serum ferritin 
<100 µg/L, or ferritin between 100 ς299 µg/L and 
transferrin saturation < 20%) in order to alleviate HF 
symptoms, and improve exercise capacity and quality of 
life

IIa A

Diabetes 

Metformin should be considered as a first ςline 
treatment of glycaemic control in patients with diabetes 
and HF, unless contra-indicated

IIa C

ESC 2016: MANAGEMENT OF SPECIFIC COMORBIDITIES



Ponikowskiet al.,EurHeartJ.2016Jul14;37(27):2129-200.

Diabetes 

Thiazolidinediones(glitazones) are not 
recommended in patients with HF, as they 
increase the risk of HF worsening and HF 
hospitalization

III A 209, 210

Arthritis 

NSAIDs or COX ς2 inhibitors are not 
recommended in patients with HF, as they 
increase the risk of HF worsening and HF 
hospitalization

IIa C 211-213

TREATMENTS NO RECOMMENDED FOR CO-MORBIDITIES 
IN PATIENTS WITH HF 



WEIGHT LOSS & EXERCISE TRAINING



Primary Endpoint: peak VO2 Maximum Workload

HFpEF=heartfailurewith preservedejectionfraction.                                   Edelmannet al., JACC2011;58:1780ς91.

EX ςDHF PILOT: EXERCISE TRAINING IN ELDERLY HFpEF



VObesity and inactivity are risk factors for DM, HTN, HL

VObesity also pro-inflammatory and impairs cardiac, 
renal, arterial, and skeletal muscle function

VFat infiltration in muscle reduces O2diffusion and 
lowers A-V O2difference

Oktay AA, Shah SJ. Curr Cardiol Rev 2014

THERAPEUTIC TARGETS FOR HFpEFWEIGHT 
LOSS & EXERCISE TRAINING



VLCZ696 is a crystalline complex comprised of 6 valsartan 
moieties, 6 sacubitril[AHU377] moieties, sodium 
cations, and water held together by network of 
hydrogen bonds
VValsartan in LCZ696 is present in anionic form ς

therefore more bioavailable than in valsartan as
a free acid. 200mg of LCZ696 is equivalent to 
160mg of standard valsartan

LCZ696: FIRST IN CLASS DUAL-ACTING ANGIOTENSIN RECEPTOR 
NEPRILYSIN INHIBITOR



*Neprilysin substrates listed  in order of relative affinity for NEP: ANP, CNP, Ang II, Ang I, adrenomedullin, 
substance P, bradykinin,  endothelin-1, BNP Levin et al. N Engl J Med 1998;339:321ς8;  Nathisuwan & Talbert. 
Pharmacotherapy 2002;22:27ς42; Schrier & Abraham N Engl J Med 2009;341:577ς85; Langenickel& Dole. 

Drug Discov Today: Ther Strateg2012;9:e131ς9;Feng et al. Tetrahedron Letters 2012;53:275ς6

LCZ696 SIMULTANEOUSLY INHIBITS NEP [VIA LBQ657] & BLOCKS 
THE AT1 RECEPTOR [VIA VALSARTAN]



t!w!ah¦b¢Υ άtwhhC hC /hb/9t¢έ STUDY IN HF-PEF

Design V 36  wks, randomized, double-blind, active controlled study evaluating LCZ 200 mg bid compared to 
valsartan 160 mg bid  [12 weeks core study followed by 6 month extension]

V LCZ 696 and valsartan will be progressively up-titrated to the target doses

Primary objective NT pro-BNP reduction from baseline at 12 weeks [core study]

Secondary 
objectives

V HF symptoms and QoLςKCCQ & Clinical Composite Assessment [NYHA + PGA]

V Echocardiographic parameters of diastolic function, cardiac filling pressures, and PASP

V Evaluate the effects on BNP, ANP, and cGMPas well as collagen markers 

V Renal function and safety and tolerability

V Arterial stiffness [PWV, AI, central BP] in sub-population

Population Approximately 300 pts >40 years, NYHA class II-L±Σ 9C җпр҈ ϧ b¢ ǇǊƻ-BNP >400 pg/ml

Sample size V 80% power to detect a 25% reduction in NT pro-BNP vs comparator

Baseline randomization visit and visit at end of 12 weeks of core study

LCZ696
100 mg BID

LCZ696 
50 mg BID

1 week 10 weeks2 weeks

Placebo run-in

Discontinue ACEI/ARB  
therapy 1day before 
randomization

LCZ696 200 mg BID

1 week

Prior ACEi/ARB use discontinued

6 month extension

Week
Visit

-2
1

0
2

21
3 4

12
7

4 8
65 8 9 10 11

18 24 30 36

Valsartan 160 mg BID
Valsartan
80 mg BID

Valsartan
40 mg BID



PARAMOUNT

Vолм ǇŀǘƛŜƴǘǎ җпл ȅŜŀǊǎ

VStable chronic HF [NYHA II-IV] with signs and symptoms [dyspnea 
on exertion/ orthopnea/ paroxysmal nocturnal dyspnea/ 
peripheral edema]

V[±9C җ пр҈ 

VPlasma NT-proBNP> 400 pg/ml at screening



t!w!ah¦b¢Υ άtwhhC hC /hb/9t¢έ STUDY IN HF-PEF

Baseline randomization visit and visit at end of 12 weeks of core study



PARAMOUNT: PRIMARY ENDPOINT [NT-proBNPat 12 Weeks]

Weeks Post Randomization

LCZ696

Valsartan
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LCZ696/Valsartan:
0.77 [0.64, 0.92]

P = 0.005

12

783 [670,914]

862 [733,1012] 835 [710, 981]

605 [512, 714]

LCZ696  also: 
V Reduced LA size
V Reduced TnT
V Increased eGFR



PARAGON-HF

Prospective comparison of ARni with Arb Global Outcomes 
in heart failure with preserved ejectioN fraction



PARAGON-HF: STUDY DESIGN 

Target patient population: ~4,300 patients with symptomatic HF 
[NYHA Class IIςIV] and LVEF ²45%

*Valsartan 40 mg BID (up to 2 weeks) followed by valsartan 80 mg BID as an optional starting run-in dose for  
patients treated with less than the minimum dose of ACEI or ARB at Visit 1.ACEI=angiotensin converting 
enzyme inhibitor; ARB=angiotensin receptor blocker; BID=twice daily; CV=cardiovascular; HF=heart failure; 
LVEF=left ventricular ejection fraction; NYHA=New York Heart Association.

up to 2 weeks ~240 weeks

Valsartan 160 mg BID

LCZ696 200 mg BID

LCZ696 
100 mg BID

On top of optimal background medications for co-
morbidities [excluding ACEIs and ARBs]

Primary outcome: CV death and total 
[first and recurrent] HF hospitalizations 

[anticipated ~1,721 primary events]

Valsartan 
80 mg BID*

Screening 

3ς8 weeks

Active run-in period
Double-blind treatment period

Randomization 1:1



PARAGON-HF: KEY OBJECTIVES/ENDPOINTS

Primary objective

V To compare LCZ696 to valsartan in reducing the rate of the composite 
endpoint of CV mortality and total [first and recurrent] HF 
hospitalizations 

Secondary objectives

V To compare LCZ696 to valsartan in:

ïreducing the rate of the composite endpoint of CV mortality, total 
HF hospitalizations, total non-fatal strokes, and total non-fatal MIs

ïimproving NYHA functional classification at 8 months 

ïdelaying time to new onset AF

ïdelaying time to all-cause mortality



PARAGON-HF: KEY INCLUSION AND  EXCLUSION CRITERIA

Key inclusion criteria:
V Age ²55 years; LVEF ²45% 

V Symptoms of HF requiring treatment with diuretic[s]

for ²30 days prior to study entry

V Current symptomatic HF 
[NYHA class II-IV]

V Structural heart disease 
[LAE and/or LVH]

CABG=coronaryartery bypass graft; LAE=left atrial enlargement;
LVEF=leftventricularejectionfraction; SBP=systolicbloodpressure

HF hospitalization*
within 9 months 
prior to study entry

Elevated NT-proBNP
[>300 pg/mL for patients with SR or 
>900 pg/mL for patients with AF]

ANDeither

OR

Key exclusion criteria:
V History of LVEF <45%

V MI, CABG or any event within the 6 months prior to 
study entry that may have reduced LVEF

V Current acute decompensated HF

V K >5.2 mmol/L; eGFR<30  mL/min/1.73m2 

V SBP <110mm Hg or >180mm Hg. If SBP. *if SBP >150 
mmHg and <180 mmHg, the patient should be receiving 
җо ŀƴǘƛƘȅǇŜǊǘŜƴǎƛǾŜ ŘǊǳƎǎ

V Probable alternative diagnoses that in the opinion of the 
ƛƴǾŜǎǘƛƎŀǘƻǊ ŎƻǳƭŘ ŀŎŎƻǳƴǘ ŦƻǊ ǘƘŜ ǇŀǘƛŜƴǘΩǎ IC 
symptoms [i.e., dyspnea, fatigue] such as significant 
pulmonary disease [including primary pulmonary HTN], 
anemia or obesity.  Specifically, patients with the 
following are excluded:
V severe pulmonary disease including chronic 

obstructive pulmonary disease [COPD] [i.e., 
requiring home oxygen, chronic nebulizer therapy,
or chronic oral steroid therapy or hospitalized for 
pulmonary decompensation within 12 months] or 

V Hemoglobin[Hgb] <10 g/dl, or 
V body mass index [BMI] >40 kg/m2



COUNTRY PARTICIPATION WITH PATIENT COMMITMENTS



WHY PARAGON-HF MAY HAVE ADVANTAGES OVER PRIOR 
HFpEFOUTCOMES TRIALS

Other HFpEFTrials PARAGON

V Some patients enrolled without clear heart 
failure

V Requirement for HF Hospitalization within 9 
months OR elevated NT-proBNP

V Requirement for Structural Heart Disease

V Local Monitoring and Central Verification

V Time to First Event Endpoint not most reflective 
of burden of disease in HFpEF

V PARAGON will utilize a recurrent event analysis ς
CV death or All HF hospitalizations

V No prior HFpEFoutcomes trial had positive phase 
II Data

V PARAGON is specifically testing a hypothesis 
generated by a the positive phase II 
PARAMOUNT trial, and with a                       
therapy that now has positive Phase                      
III data in HFrEF

ÅFirst Patients Randomized Summer 2014

ÅLast Recruitment projected May 2017

ÅLast Patient Last Visit May 2019

Å39 Countries, 722 Sites



KEY POINTS

VHFpEFpreviously known as diastolic heart failure is equally as common 
as HFrEF, but is less well understood. 

VHFpEFis an emerging epidemic, due to the increasing age of the 
population as well as the increasing incidence of common risk factors 
such as obesity and hypertension.

VRecognition of typical signs and symptoms of heart failure in the setting 
of specific echocardiographic features is key to diagnosis. The diagnosis 
can be confirmed with exercise right heart catheterisation.

VKey principles of management in patients with HFpEFare blood 
pressure control, physical activity, optimisation of comorbidities and 
judicious volume management.

VFew therapies are effective at reducing morbidity or mortality                
in HFpEFat present. Active research is under way to develop 
appropriate diagnostic and management strategies.



THANK YOU



*poisson regression

245/1723 (14.2%)

206/1722 (12.0%)

Total HF Hosp
Spiro     : 394
Placebo: 475
P<0.01*

Placebo

Spironolactone

HR = 0.83 (0.69 ς0.99)

p=0.042

TOPCAT: HEART FAILURE HOSPITALIZATION



Mitter et al.,CurrAtherosclerRep,2015Nov,17(11):64.

Ourpatient:

ClinicalHFpEF

Historyof HFhospitalisation

ElevatedNTproBNP

Labilerenalfunction (?)

SUGGESTED ALGORITHM FOR SPRINOLACTONE IN HFpEF





Apical 4 ςChamber View Apical 2 ςChamber View

Lang R et al 2007



Volume = ң ό1/ 4 D̄2) h
EF = EDVςESV/ EDV

Lang R et al 2007



IMPROVEMENTS IN EF BY ECHO

V Harmonic Imaging
V Digital Acquisition 

V Echo Contrast Enhancement
V Continued Improvements in 

computer technology

DefinityContrast Bolus  



LOOK FOR EF! HAND ςCARRIED ULTRASOUND



LOOK FOR EF! HAND ςPOCKETSIZE ULTRASOUND 

89 year old woman with apical MI



HFNEF: A DIAGNOSIS OF EXCLUSION

Heart Failure with Normal EF

Consensus Article: EHJ2007

Shortness of Breath & LVEF> 50%

Cardiac Causes Non - Cardiac Causes

Other Cardiac Causes

VCoronary Disease
VValvular Disease 
VHypertrophic Cardiomyopathy
VRestrictive Cardiomyopathy 
V Intracardiac Shunt 

VPulmonary Disease
VThyrotoxicosis 
VAnemia
VPrimary Pulmonary Hypertension
VObesity 
VDeconditioning 
VExtracardiac Shunt 



CASE STUDY

V76 year old man, hypertensive smoker, Mostly 
sedentary, denies any exertional symptoms

VtǊŜǎŜƴǘǎ ǿƛǘƘ άŦƭŀǎƘ ǇǳƭƳƻƴŀǊȅ edemaέ .t 
185  90 mmHg

VRapidly resolves with 40 mg I.V Lasix 



CASE STUDY

79 year old male with flash pulmonary oedema

Baseline

Peak Stress

Cardiac Cath: Severe 3 vessel CAD



CLINICAL APPROACH TO HEART FAILURE

VACE Inhibitors / ARBs
Vb- Blockers 
VSpironolactone 
VDefibrillator
VCRT with wide QRS
VIvabradine

VDiagnosis   ?
VTreatment ?


