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• I will not discuss off-label use and/or investigational use of any drugs or 
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What is Heart Failure?

The heart can't pump enough blood 
and oxygen to meet the body’s 
demands.

This can happen when the heart is too 
weak or stiff to fill up with enough 
blood or pump properly, respectively.

3
Heidenreich PA, et al. J Card Fail 2022



Heart Failure: Nationwide

~6.8 million adults (2.4%) in the US have heart 
failure. By 2030, > 8 million adults (3.0%) will 
have heart failure

1,297,000 hospitalizations annually

#1 diagnosis associated with 30 days 
readmissions

HF was a contributing cause in approximately 
425,147 deaths and accounted for 45% of 
cardiovascular deaths in the U.S. in 2021

Bozkurt B, et al. J Card Fail. 2025 Aug 29:S1071-9164(25)00326-4



Prevalence of Heart Failure
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Lifetime Risk of Heart Failure Percentage Distribution of HF
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Heidenreich, P. A. et al. (2022). 2022 AHA/ACC/HFSA Guideline for Heart Failure. Circulation.

Home 
with solid 
fill

Treatment of HFrEF Stages C and D 

NOTE: *Participation in 
investigational studies is 
appropriate for stage C, 
NYHA class II and III HF. 

Abbreviations: ACEi indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNi, angiotensin receptor-neprilysin inhibitor; CRT, cardiac resynchronization 
therapy; GDMT, guideline-directed medical therapy; HF, heart failure;  HFrEF, heart failure with reduced ejection fraction; hydral-nitrates, hydralazine and isosorbide dinitrate; ICD, 
implantable cardioverter-defibrillator; LBBB, left bundle branch block; LVEF, left ventricular ejection fraction; MCS, mechanical circulatory support; MRA, mineralocorticoid receptor 

antagonist; NSR, normal sinus rhythm; NYHA, New York Heart Association; SCD, sudden cardiac death; and SGLT2i, sodium-glucose cotransporter 2 inhibitor. 
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STEP 1
Established diagnosis of HFrEF

Address congestion
Initiate GDMT

STEP 2
Titrate to Target dosing as 

tolerated, labs, health 
status, and LVEF

STEP 3
Consider these patient 

scenarios

STEP 4
Implement additional GDMT 

and device therapy, as 
indicated

STEP 5
Reassess symptoms, labs, 

health status, and LVEF

STEP 6
Referral for HF specialty care 

for additional therapy

Continue GDMT with serial reassessment and optimize dosing, adherence and patient education, address goals of care

HFrEF
LVEF ≤40% (Stage C)

ARNI in NYHA II-III;
ACEi or ARB in NYHA II-IV (1)

Beta blocker (1)

MRA (1)

SGLT2i (1)

Diuretics as needed (1)

LVEF ≤40%
Persistent HFrEF 

(Stage C)

LVEF >40%
HFImpEF
(Stage C)

NYHA I-III; ambulatory
 IV; LVEF ≤35%; 

NSR and QRS ≥150 ms 
with LBBB

NYHA I-III; LVEF ≤35%; 
>1 y survival

NYHA III-IV, in African 
American patients

Consider additional 
therapies

CRT-D (1)

ICD (1)

Hydral-nitrates (1)

Symptoms improved

Refractory HF
(Stage D)

Investigational studies*

Palliative care (1)
(Can be initiated before 

Stage D)

Cardiac transplant (1)

In Selected patients, 
durable MCS (1)



Maddox et al. JACC. 2024 Apr, 83 (15) 1444–1488
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WHEN TO CONSIDER DEVICE THERAPY?



22
Fudim M, ..., Yehya A, et al. J Card Fail. 2025 Sep 26:S1071-9164(25)00429-4.



23Estep JD, Fudim M. J Card Fail. 2024 Sep 10:S1071-9164(24)00258-6



24Wattanachayakul P, et al. Heart Fail Rev. 2025 Sep 30.



Cardiac Contractility Modulator (CCM) Using 
IMPULSE OPTIMIZER

• HF patients have abnormal intracellular Ca 
handling affecting the function of the myocyte

• Delivers biphasic long duration ~20 msec, high 
voltage electrical signal to the RV septum during 
absolute refractory period
• It does not result in myocardial contraction

• ⟹ structural and functional changes in myocardium

• ⇑ contractility without ⇑ in myocardial O2 requirement

• ⇓ LV volume

• Changes are driven by increase in intracellular Ca

25

Benarroch Y, Tapaskar N, Yehya A. US Cardiol. 2025 Sep 24;19:e19.

Heidenreich PA et al. Circulation. 2022 May 3;145(18)

Estep JD, Fudim M. J Card Fail. 2024 Sep 10:S1071-9164(24)00258-6



• Approved in 2019, 
FIX-HF-5C trial 
• LVEF 25-45%, 

• NYHA Class III, and 

• Not candidate for, 
or receiving CRT 

2626
Patel, P.A., Nadarajah, R., Ali, N. et al. Heart Fail Rev 26, 217–226 (2021).

Heidenreich PA et al. Circulation. 2022 May 3;145(18)

Estep JD, Fudim M. J Card Fail. 2024 Sep 10:S1071-9164(24)00258-6

Abstract presented at HFSA ASM 
2025 showing real world data 
with 43% reduction in HFH, LVAD 
or Transplant, or all cause 
mortality between CCM vs 
control, p=0.002

Cardiac Contractility Modulator (CCM) Using 
IMPULSE OPTIMIZER



Autonomic Nervous System Modulation
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Autonomic Nervous System Modulation

• Imbalance of the ANS plays a crucial role in 
pathogenesis of HF as the SNS exceeds the buffer 
capabilities of PNS

• ANS modulates HR, SVR, arterial BP and cardiac 
afterload. Constant stimulation results in maladaptive 
responses and cardiac remodeling

• Devices to modulate the ANS such as Barostim

• Stimulates carotid baroreceptors by electrical 
impulses from an implanted generator leading to 
centrally mediated ⇓ in SNS and ⇑ in PNS

Guzik M et al. J Clin Med. 2022 Jul 25;11(15):4303.

Al Danaf J, Butler J, Yehya A. Curr Heart Fail Rep. 2018 Apr;15:53-60

Salah HM, Yehya A, Fudim M. J Card Fail. 2024 Sep 26:S1071-9164(24)00415-9



BeAT-HT Trial 
BeAT-HF is multicenter randomized 
trial 408 pts with LVEF <35%, 
NTproBNP <1600, Class III with no 
indication of CRT
● Improvement in QoL, Exercise capacity  
● Decrease in NT-proBNP
● Trend to decrease in HFH

❖ Approved In 2019
❖ NYHA Class III or Class II with 

previous Class III, 
❖ LVEF ≤ 35% with no indication for 

CRT

Fudim M, ..., Yehya A, et al. J Card Fail. 2025 Sep 26:S1071-9164(25)00429-4.

Salah HM, Yehya A,  et al. J Card Fail. 2025 Jan;31(1):117-126.

Madershahian N, ​e ​t al. Europace. 2014 Jun;16(6):861-5.



Worsening of Symptoms Occurs Over Days to Weeks

30

Earlier identification and treatment of congestion in patients with 
heart failure is important3

Pathophysiology of Congestion

-30 -20 -10 0 Days

Filling pressure 
increase

Autonomic 
adaptation

Intrathoracic 
impedance changes

Weight change Symptoms Hospitalization

Greene SJ et al. JAMA Cardiol. 2018;3(3):252-259. 

Adamson PB. Curr Heart Fail Rep. 2009;6(4):287-292

Bui AL, Fonarow GC. J Am Coll Cardiol. 2012;59(2):97-104. 



CardioMEMS

● Pulmonary pressure monitoring helps with early 

detection increases of intravascular volume

● CardioMEMS is approved to decrease risk of HFH

● CHAMPION trial: 28% ⇓ of HFH after 6 months

● MONITOR-HF: Patients managed by CardioMEMS 

had significant ⇑ in QoL & 44% ⇓ in HFH

Heidenreich PA et al. Circulation. 2022 May 3;145(18)

Brugts JJ et al. Lancet. 2023 May 19:S0140-6736(23)00923-6

Adamson PB et al. Curr Heart Failure Reports. 2009. Abbott



Cordella

• Implanted in the R-PA, approved in 2024

• Similar to CardioMEMS but collects 
additional data (BP, O2 sat, weight, HR)

• PROACTIVE-HF trial: 456 patients with NYHA 
Class III, implanted, open label, single arm, 
evaluating the safety and efficacy

• Remote management of seated mPAP is safe 
and results in a low rate of HFH

32
Guichard JL, et al. JACC Heart Fail. 2024 Nov;12(11):1879-1893.



In Conclusion

• The M in GDMT should not only 

include pharmacotherapy but 
device therapy in appropriately 
managing patients with HFrEF

• Both are considered synergistic 
rather than in competition

33
Benarroch Y, Yehya, A, et al. US Cardiology Review.



Email: axyehya@sentara.com
: @AminYehyaMD

ARNI

Don’t Be A Scrooge ☺
Thank you!

mailto:axyehya@sentara.com
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