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מנהלת מרפאות הלב

מנהלת שירות אי ספיקת לב 
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ההרצאה בחסות  AstraZeneca   



HF, and T2D are interrelated, leading to a vicious circle of 
cardiac, renal and metabolic risk

.

1. GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. Lancet. 2018;392:1789-1858; 2. Ronco C et al. J Am Coll Cardiol. 2008;52:1527-1539; 
3. Parving HH et al. Kidney Int. 2006;69:2057-2063; 4. Birkeland KI et al. Diabetes Obes Metab. 2020:22:1607-1618., European journal of heart failure. Type 2 diabetes mellitus and heart failure. 2018. 

24% of patients 

with T2D 

have HF as their 

first complication4

Diabetes

2017 Global

Prevalence1

~476M

HF

2017 Global

Prevalence1

~64M
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Heart Failure and Gender differences by age

Braunwald, 11th edition. 



Stolfo et al. JACC Heart Failure 2019

Higher female prevalence in HFpEF



HFpEF



HFpEF Prevalence Rising

8

aHF prevalence data for 894 outpatients with new onset HF from the community based, Framingham Study over 3 decades (1985-2014). LVEF categories were defined as HFrEF (EF <40%), HF with mid-range EF (EF 40-<50%), and HFpEF (EF ≥50%).

AF = atrial fibrillation; CAD = coronary artery disease; EF = ejection fraction; HF = heart failure; HFmrEF = heart failure with mildly reduced ejection fraction; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced 
ejection fraction; LVEF = left ventricular ejection fraction.

1. Vasan RS et al. JACC Cardiovasc Imaging. 2018;11:1-11; 2. Oktay AA et al. Curr Heart Fail Rep. 2013;10:401-410.
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Increased Clinical Recognition

• Improved diagnostic techniques

• Development of diagnostic guidelines

Epidemic of Cardiac and Non-cardiac Comorbidities

• Improved survival after onset of CAD

• Rate of AF increasing due to an aging general population and 

increased longevity

• Increasing incidence of obesity, metabolic syndrome, and 

diabetes

Increasing Life Expectancy and Aging of the Population

• Global population is rapidly aging

• Rate of HFpEF among patients with HF increases with age

• Increase in comorbidities associated with aging

Reasons for Increased HFpEF Prevalence2

↓30%



Packer et al. European Journal of Heart Failure  2020) 22, 1551–1567



Pathophysiology
•The majority have a phenotype linked to systemic and adipose 
tissue inflammation, and is primarily seen in women.

•Obesity causes greater structural changes in the hearts of women.

•Both adiposity and diabetes are important determinants of LV 
mass and wall thickness in women, but not in men. 

•Epicardial fat volume particularly increased in women, particularly 
as they age and become postmenopausal.

•Epicardial fat accompanied by inflammation, increases in systolic 
blood pressure, coronary microcirculatory abnormalities and 
abnormalities of diastolic filling in women, but not in men. 

•Intramyocardial fat accumulation particularly characteristic of 
women

Packer et al. European Journal of Heart Failure  2020) 22, 1551–1567



WHY?



Sex Hormones changes over life time

Ober C et al. Nat Rev Genetics 2008



Sex Hormones and Cardiovascular Risk

Maffei S et al. Int J Cardiol 2019



• A higher total testosterone/estradiol ratio independently associated 
with an increased risk of incident CVD, CHD, and HF.

Zhao et al. Endogenous Sex Hormones and Incident Cardiovascular Disease in Post-Menopausal Women. JACC 2018



Treatment



McDonagh et al. 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure European Heart Journal (2021) 00, 1128

ESC HF 2020 – No specific therapy, all trials were negative 



Treatment – Spironolactone



N Engl J Med 2014;370:1383-92.



Circulation. 2015;131:34-42.





Merrill et al. A C C : H E A R T F A I LUR E. VOL. 7, NO. 3, 2019

Reduced CV mortality and all-cause mortality among 
women



Treatment – Sacubitril-Valsartan



Solomon et al. NEJM 2019n engl j med 381;17



Solomon et al. PARAGON-HF. NEJM 2019

• Negative primary endpoint in total population
• However…



Solomon et al. NEJM 2019n engl j med 381;17

Women 
benefit with 
significant 
reduction in 
HFH and CV 
mortality



McMurray et al. Circulation 2019

As compared with valsartan, sacubitril-valsartan seemed
to reduce the risk of heart failure hospitalization more 

in women than in men



Why?
1. Age-related arterial stiffening is more pronounced in women than in men and has been 

postulated to be a key pathophysiologic factor in HFpEF. 

2. Pro-BNP levels are lower in women => more visceral obesity, decrease after menopause => 
by augmenting natriuretic peptides, sacubitril-valsartan may be of greater benefit in 
women. 

3. A much smaller proportion of women were current or former smokers => smoking was the 
variable most strongly associated with plasma neprilysin level. 

4. Man have been a larger subgroup of patients not responsive to sacubitril-valsartan - cardiac 
amyloidosis or genetic hypertrophic cardiomyopathy. 



Treatment – SGLT2i



ESC 2021 Heart Failure Guidelines: SGLT2 Inhibitors Recommended 
as First-Line Therapy in All Patients With HFrEF

29

Management of patients with HFrEF

Drugs recommended in all patients with HFrEF Classa Levelb

ACEI is recommended for patients with HFrEF to reduce the risk of HF hospitalization and death. I A

Beta-blocker is recommended for patients with stable HFrEF to reduce the risk of HF hospitalization and death. I A

MRA is recommended for patients with HFrEF to reduce the risk of HF hospitalization and death. I A

Dapagliflozin or empagliflozin are recommended for patients with HFrEF to reduce the risk of HF hospitalization        and death. I A

Sacubitril/valsartan is recommended as a replacement for an ACEI in patients with HFrEF to reduce the risk of HF hospitalization
and death.

I B

(Class I)

MRAMRABeta-blockerBeta-blockerACEI/ARNIACEI/ARNI
Dapagliflozin/ 

empagliflozin

Dapagliflozin/ 

empagliflozin

Loop diuretic 

for fluid 

retention 

Loop diuretic 

for fluid 

retention 

Additional details in final guidelines expected at ESC 2021 Congress

aClass of recommendation; bLevel of evidence.

ACEI = angiotensin-converting enzyme inhibitor; ARNI = angiotensin-receptor neprilysin inhibitor; ESC = European Society of Cardiology; HF = heart failure; HFrEF = heart failure with reduced 
ejection fraction; MRA = mineralocorticoid-receptor antagonist; SGLT2 = sodium-glucose cotransporter 2.

Metra M. Presented at ESC-HF 2021 Online Congress; June 29-July 1, 2021.



Anker et al. Empagliflozin in Heart Failure
with a Preserved Ejection Fraction. DOI: 10.1056/NEJMoa2107038



• 5988 patients with HF and 
LVEF>40% to receive 
empagliflozin or matching 
placebo, in addition to usual 
therapy. 

• The primary outcome was a 
composite of CV death or 
hospitalization for HF.

Anker et al. Empagliflozin in Heart Failure
with a Preserved Ejection Fraction. DOI: 10.1056/NEJMoa2107038



Anker et al. Empagliflozin in Heart Failure
with a Preserved Ejection Fraction. DOI: 10.1056/NEJMoa2107038

Positive Primary endpoint!

RRR
21%

RRR
27%



Anker et al. Empagliflozin in Heart Failure
with a Preserved Ejection Fraction. DOI: 10.1056/NEJMoa2107038

No sex differences



Anker et al. Empagliflozin in Heart Failure
with a Preserved Ejection Fraction. DOI: 10.1056/NEJMoa2107038

No sex 
differences in 
all Endpoints



Solomon et al. Dapagliflozin in Heart Failure with Mildly Reduced or Preserved Ejection 
Fraction. DOI: 10.1056/NEJMoa2206286



• 6263 patients with HF and 
LVEF>40% to receive 
dapagliflozin or matching 
placebo, in addition to usual 
therapy. 

• The primary outcome was a 
composite of worsening HF 
or CV death.

Solomon et al. Dapagliflozin in Heart Failure with Mildly Reduced or Preserved Ejection 
Fraction. DOI: 10.1056/NEJMoa2206286



Solomon et al. Dapagliflozin in Heart Failure with Mildly Reduced or Preserved Ejection 
Fraction. DOI: 10.1056/NEJMoa2206286

Positive Primary endpoint!

RRR
18%

RRR
21%



Primary Composite of CV Death, hHF or Urgent HF Visit1

38

aNominal significance at Day 13 (HR, 0.45; 95% CI, 0.20-0.99; p=0.046), with sustained statistical significance starting at Day 15. 

1. Solomon SD et al. N Engl J Med. 2022;387(12):1089-1098; 2. Solomon SD. Presented at: ESC Congress; August 26-29, 2022; Barcelona, Spain; 3. Vaduganathan M et al. Online ahead of print. JAMA 
Cardiol. 2022. 
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Solomon et al. Dapagliflozin in Heart Failure with Mildly Reduced or Preserved Ejection 
Fraction. DOI: 10.1056/NEJMoa2206286

No sex differences



Dapagliflozin Significantly Reduced the Risk of Each Endpoint Across the 
Range of LVEF

40

aFirst and repeat. 

Jhund PS et al. Online ahead of print. Nat Med. 2022.

Pooled DAPA-HF + DELIVER

hHF

Totala hHF

RR: 0.71 

95% CI: 0.65-0.78

First hHF

HR: 0.74 

95% CI: 0.66-0.82

CV death

14 RRR

%

1.5% ARR

p=0.01

All-cause death

10 RRR

%

1.5% ARR

p=0.03

Death

HR: 0.86 

95% CI: 0.76-0.97

HR: 0.90 

95% CI: 0.82-0.99

CV death, 

MI, or stroke

10 RRR

%

1.3% ARR

p=0.045

MACE

HR: 0.90 

95% CI: 0.81-1.00

Pre-specified patient-level pooled analysis

29 %

6.0% ARR

p<0.001

reduction 26 RRR

%

3.2% ARR

p<0.001

Effect was consistent across the full range of LVEFEffect was consistent across the full range of LVEF



Lam et al.; 10.1161/CIRCULATIONAHA.122.062832



Lam et al.; 10.1161/CIRCULATIONAHA.122.062832



Lam et al.; 10.1161/CIRCULATIONAHA.122.062832

No sex 
differences



Heidenreich PA et al. J Am Coll Cardiol. 2022

ACC 2022



Summary

1. Women ≠ Men

2. HFpEF is the predominant phenotype in women

3. SGLT2i are the first-class medication with positive 
endpoints in HFpEF. 

4. No sex differences.

5. The full spectrum of LVEF


