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Advanced HF Devices Meeting in a Box
COURSE EVALUATION AND QUIZ QUESTIONS




Pre/Post Quiz Questions

1. A 65-year-old female patient with a history of hypertension, obesity (BMI 40) is seeing you in clinic for heart failure with preserved ejection fraction (EF 60%). She has had two hospitalizations in the past 6 months for decompensated heart failure and is currently maintained on spironolactone with a SGLT-2 inhibitor and is on lisinopril and amlodipine with well controlled blood pressure at your clinic visit today. She endorses New York Heart Association (NYHA) class III symptoms in clinic and is euvolemic on exam on her furosemide 40mg daily. She is compliant with her daily weight checks. She is interested in discussing other strategies that would minimize heart failure hospitalizations. 

Her labs today show:
Sodium: 140
Potassium: 4.8
Creatinine: 1.5
eGFR 42
B-natriuretic peptide: 270

Which one of the following is an appropriate recommendation to help reduce readmissions in her case?

A. Add HCTZ 25mg daily.
B. Changing amlodipine to carvedilol.
C. Get monthly labs.
D. Ambulatory pulmonary artery pressure monitor.

2. A 62-year-old male patient with a history of ischemic cardiomyopathy, chronic heart failure with reduced ejection fraction (HFrEF), hypertension, hyperlipidemia presents for a routine follow-up. Despite maximally tolerated guideline-directed medical therapy including sacubitril/valsartan, carvedilol, spironolactone, and dapagliflozin, he continues to experience exertional dyspnea and lower-extremity edema. Vital signs include blood pressure 110/70 mm Hg, heart rate 72 bpm. Laboratory studies show stable renal function and normal electrolytes. Echocardiogram reveals a left ventricular ejection fraction of 30%, left ventricular end-diastolic diameter 6.5 cm, and mild-moderate functional mitral regurgitation. ECG shows sinus rhythm with a left bundle branch block (LBBB) morphology and QRS duration of 160 msec.

Which of the following is a class I indication for cardiac resynchronization therapy (CRT)?

A. NYHA class I symptoms, EF < 35%, and QRS < 120 msec
B. NYHA class III symptoms, EF ≤ 35%, sinus rhythm, LBBB with QRS ≥ 150 msec despite GDMT 
C. NYHA class II symptoms, EF ≥ 40%, RBBB with QRS ≥ 160 msec despite GDMT 
D. Symptomatic ischemic cardiomyopathy with EF 30%, QRS 130 msec

3. A 74-year-old male patient with long standing ischemic cardiomyopathy, presents to clinic with symptomatic congenital heart disease (CHD) New York Heart Association (NYHA) class IIIb symptoms. In the last 3 months his diuretic therapy has been escalated, and guideline-directed medical therapy (GDMT) reduced due to hypotension. He has a cardiac resynchronization therapy with defibrillator (CRT-D) with QRS duration 130 msec, left ventricular ejection fraction (LVEF) 22%, moderate to severe centrally directed mitral regurgitation, and left ventricular diameter (LVD) of 6.7 cm.

Which one of the following is an appropriate next BEST step in treatment?

A. Refer for surgical mitral valve replacement.
B. Refer for percutaneous mitral valve replacement.
C. Perform left heart catheterization (LHC) to assess the patency of the grafts.
D. Refer for advanced heart failure therapies evaluation.

4. A 40-year-old male patient with a history of nonischemic, dilated cardiomyopathy with severely reduced ejection fraction (EF 15%) is seeing you in clinic today. He has had three heart failure hospitalizations in the past 6 months and is currently on lisinopril 5mg daily, metoprolol succinate 12.5mg daily, spironolactone 12.5mg daily with empagliflozin 10mg daily and torsemide 100mg twice daily. Additional attempts to uptitrate medications have been associated with symptomatic hypotension. He had a CRT-D implanted last year. He is considering applying for disability as he has baseline New York Heart Association (NYHA) class III symptoms. He is concerned about his declining trajectory and is willing to consider all available treatment options to feel better. 

His labs today show: 
Hemoglobin: 10
Sodium: 133
Potassium: 5.0
Creatinine: 1.6
eGFR 40
B-natriuretic peptide: 600

Which one of the following is an appropriate recommendation at this clinic visit?

A. Refer to advanced heart failure clinic.
B. Arrange for intravenous iron infusion.
C. Drop torsemide to 50mg twice daily to see if renal function improves.
D. Switch lisinopril to sacubitril-valsartan.

5. A 50-year-old female patient with nonischemic dilated cardiomyopathy (diagnosed 9 years ago) presents with progressive dyspnea, orthopnea, and early satiety despite guideline-directed medical therapy (GDMT) including sacubitril/valsartan, metoprolol succinate, spironolactone, and empagliflozin. She has had three heart failure hospitalizations in the past 6 months. On examination: blood pressure: 88/58 mm Hg, heart rate: 98 bpm, jugular venous distension: 13 cm H₂O, and lung sounds indicate bibasilar crackles. Extremities are cool with trace edema. Laboratory values: creatinine 1.8 mg/dL (baseline 1.1), GFR 30, sodium 130 mEq/L, BNP 2400 pg/mL. Echocardiogram shows LVEF 20%, LV end-diastolic dimension 7.0 cm, moderate MR, and mild RV dysfunction. Right-heart catheterization reveals: RA 13 mm Hg, PCWP 30 mm Hg, CI 1.6 L/min/m², SVR 1800 dyn·s·cm⁻⁵. Based on this hemodynamic assessment, she is started on Milrinone therapy.

Which of the following is the ideal next step in management? 

A. Continue inotrope therapy and defer multidisciplinary input until renal function improves.
B. Refer to cardiac surgery for LVAD evaluation because she is not a transplant candidate.
C. [bookmark: _Hlk209777139]Engage the full advanced heart failure multidisciplinary team including surgery, palliative care, and social work to determine candidacy for potential LVAD or heart transplant while optimizing end-organ function.
D. Stop inotrope therapy and attempt up-titration of guideline medical therapy.




Pre/Post Quiz Questions – Answer Key, Rationale, and References

Question 1 
Correct Answer: D. Ambulatory pulmonary artery pressure monitor.

Rational for Correct Answer:
Implanting an ambulatory pulmonary artery (PA) pressure sensor has been shown to reduce heart failure hospitalizations in patients with heart failure with preserved ejection fraction (HFpEF). Remote PA sensors facilitate close volume status monitoring in the outpatient setting enabling titration of HF meds especially diuretics. This patient is already on a mineralocorticoid receptor antagonist (MRA) and SGLT2i with well controlled blood pressure. Adding a thiazide diuretic to low dose loop diuretic when the patient is already volume optimized in clinic is unlikely to be of benefit. Similarly, beta-blockers have not been shown to have a benefit in patients with HFpEF.
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Question 2
Correct Answer: B. NYHA class III symptoms, EF ≤ 35%, sinus rhythm, LBBB with QRS ≥ 150 msec despite GDMT

Rational for Correct Answer:
There are strict indications for who is eligible for CRT and thus only a subset of patients with HFrEF meet criteria for CRT. Class I indications and guidelines recommend CRT for patients with LVEF ≤35%, sinus rhythm, LBBB morphology, QRS ≥150 msec, and NYHA II–IV symptoms despite guideline directed medical therapy, exactly this case. Benefits include improved symptoms, fewer heart failure hospitalizations, reverse remodeling, and lower mortality. There are several class IIa and IIb recommendations such as EF ≤ 35%, non LBBB ≥ 150ms (IIa) and EF ≤ 35%, non LBBB, 120-149ms (IIb) that can be found in the HFSA/ACC/AHA HF guidelines.


Reference(s):
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3. Zweier JL, Chen CA, Talukder MAH. Cardiac resynchronization therapy and reverse molecular remodeling. Circulation Research. 2011;109(7):716-719. doi:10.1161/circresaha.111.253864

Question 3
Correct Answer: D. Refer for advanced heart failure therapies evaluation.

Rational for Correct Answer:
The patient described above shows signs of end stage heart failure. He has already been optimized in medical therapy which has been limited due to hypotension, and symptoms despite escalating diuretic dosages and cardiac resynchronization therapy (CRT). Both surgical and percutaneous interventions of mitral valve will be inappropriate in this gentleman with severe left ventricular (LV) dysfunction, severely dilated ventricle that is failing medical therapy. The most appropriate step will be answer D where he is evaluated for advanced therapies. Answer C is incorrect as an LHC alone to assess the patency of the grafts will not reveal the cause of the patient’s shock.
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Question 4 
Correct Answer: A. Refer to advanced heart failure clinic.

Rationale for Correct Answer:
This patient has several hallmarks of Stage D or advanced heart failure including, New York Heart Association (NYHA) class III symptoms, persistently elevated natriuretic peptides, presence of end organ damage (renal dysfunction), EF <35%, recurrent hospitalizations, intolerance to guideline directed medical therapies and hyponatremia. He would be best served by timely consideration for advanced heart failure therapies. 

Dropping diuretics would worsen fluid retention and his marginal blood pressure limits switching to sacubitril-valsartan. Intravenous iron can help improve symptoms in patients with HFrEF and iron deficiency anemia but does not have a mortality benefit.  
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Question 5
Correct Answer: C. Engage the full advanced heart failure multidisciplinary team including surgery, palliative care, and social work to determine candidacy for potential LVAD or heart transplant while optimizing end-organ function.

Rationale for Correct Answer:
Patient has several features of advanced heart failure including multiple hospitalizations, progressive symptoms despite guideline directed medical therapy, persistently low ejection fraction and abnormal hemodynamics. Effective management of Stage D/advanced heart failure requires coordinated, team-based care that integrates hemodynamic assessment, end-organ optimization, psychosocial evaluation, and palliative care.

Multidisciplinary collaboration is the hallmark of advanced heart failure therapy evaluation encompassing several specialties including cardiology, cardiothoracic surgery, coordinators, nursing, rehabilitation, and palliative care, all essential for determining candidacy and optimal outcomes. This approach facilitates shared decision-making, ensures timely transition between therapies, and aligns interventions with patient goals.
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Course Evaluation Questions

1. Rate your ability to do the following BEFORE participating in this activity: 
	
	Very Poor
	Poor
	Fair
	Good
	Very Good
	N/A

	Identify patients with advanced heart failure who may benefit from device monitoring or therapeutic device interventions alongside pharmacotherapy.
	m
	m
	m
	m
	m
	m

	Compare available and emerging device-based strategies for advanced heart failure, including their indications, clinical evidence, and patient-specific considerations.
	m
	m
	m
	m
	m
	m

	Demonstrate how to sequence and integrate monitoring and therapeutic devices into HF care pathways to reduce hospitalizations and improve quality of life.
	m
	m
	m
	m
	m
	m

	Apply shared decision-making principles to support informed, patient-centered choices about advanced HF device options.
	m
	m
	m
	m
	m
	m

	Collaborate effectively with the cardiovascular care team to implement individualized device strategies for patients with advanced heart failure.
	m
	m
	m
	m
	m
	m



2. Rate your ability to do the following AFTER participating in this activity:
	
	Very Poor
	Poor
	Fair
	Good
	Very Good
	N/A

	Identify patients with advanced heart failure who may benefit from device monitoring or therapeutic device interventions alongside pharmacotherapy.
	m
	m
	m
	m
	m
	m

	Compare available and emerging device-based strategies for advanced heart failure, including their indications, clinical evidence, and patient-specific considerations.
	m
	m
	m
	m
	m
	m

	Demonstrate how to sequence and integrate monitoring and therapeutic devices into HF care pathways to reduce hospitalizations and improve quality of life.
	m
	m
	m
	m
	m
	m

	Apply shared decision-making principles to support informed, patient-centered choices about advanced HF device options.
	m
	m
	m
	m
	m
	m

	Collaborate effectively with the cardiovascular care team to implement individualized device strategies for patients with advanced heart failure.
	m
	m
	m
	m
	m
	m



3. Indicate your level of agreement with the following statements regarding the overall activity:
	
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree
	N/A

	The activity topics were relevant to my learning needs.
	m
	m
	m
	m
	m
	m

	The activity formats were appropriate for the content taught.
	m
	m
	m
	m
	m
	m

	The activity equipped me with knowledge and/or strategies that I can use in my professional role.
	m
	m
	m
	m
	m
	m

	The activity left me feeling energized and motivated to make changes in my approach to CV care.
	m
	m
	m
	m
	m
	m

	Overall, I am satisfied with this activity.
	m
	m
	m
	m
	m
	m



4. Comments or suggestions:
______________________________________________________________
______________________________________________________________
______________________________________________________________
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