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Disclosures
• None relevant to this talk

• Consulting/Clinical Trials: Boston Scientific, Biotronik, 
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Heart failure hospitalizations

Bozkurt, et al. HF STATS, JCF 2024
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Patient presentation
• 68-year-old man with heart failure due to ischemic CM
• Presents to the ER with weight gain, orthopnea, and dyspnea with 

ADLs
• Home HF medications: Entresto 24/26 mg BID, metoprolol 50 mg 

daily, spironolactone 25 mg daily, furosemide 40 mg PO BID
• Work up

o Chest X-Ray – pulmonary edema
o NT-proBNP 5400
o Creatinine 1.6 (baseline 1.2)
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What is the best diuretic choice?
(A) Furosemide 40 mg IV BID

(B) Bumetanide 2 mg IV BID

(C) Furosemide infusion 10 mg/hr

(D) Furosemide 40 mg IV BID + acetazolamide

(E) Furosemide 80 mg IV BID + metolazone

No right answer (maybe some wrong answers)
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Evidenced based diuresis?

• Randomized controlled trial of 308 patients comparing
– High dose (2.5x home dose IV) vs. low dose diuretic 1.0x home dose → IV)
– Bolus vs. infusion 

• Primary outcome: Symptoms
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Nothing mattered

• Lots of rescue diuretic (metolazone, extra doses, etc)
• Significantly more fluid loss with high dose (4.9 L vs. 3.5 L)
• No change in length of stay or days alive out of hospital
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Challenges with diuretic trials
• Limited funding/sponsorship
• HF patients are heterogenous
• Escalation of therapy = pseudo-crossover
• End-points

o Weight/fluid loss?
o Symptoms?
o Re-admission/mortality (hard end-points)

Physiology > Evidence?
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Diuretic physiology part 1

Ellison DH, Felker GM, NEJM 2017

Find the right dose (did it work?)
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Diuretic physiology part 2

Ellison DH, Felker GM, NEJM 2017

Get and stay above diuretic threshold
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Diuretic physiology part 3

Ellison DH, Felker GM, NEJM 2017

Dosing frequency matters
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Beyond loop diuretics

• HF patients treated with 2x home diuretic (transitioned to 
IV) randomized to acetzolamide vs. placebo

• Primary outcome: decongestion at 72 hours without need for 
escalation of diuretic
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ADVOR outcomes

• No improvement in hospitalization or mortality (secondary end 
points)

Mullens, et al. NEJM 2022
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Thiazide diuretics
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Diuretic regimens

Abbo, et al. JACC HF 2024
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Diuretic algorithm

Felker, et al. JACC HF 2020
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Euvolemic, now what?
• Furosemide will let you down when you need it most

Brater, NEJM 1998
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Smoke

Murray, et al. AJM 2001
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TRANSFORM-HF
• Pragmatic RCT of torsemide vs. furosemide in patients 

discharging from HF hospitalization

Mentz et al. JAMA 2023
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Don't forget GDMT

In HFrEF, 
decongestion is 
enhanced by ARNIs, 
MRA, SGLT2i
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Guided diuretic – PA pressure monitoring

Abraham W, et al. Lancet 2011
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Take aways*
• Go big or go home (2 to 2.5 x home dose converted to IV)

• Short feedback loop: dose every 6-12 hours

• If it doesn't work, increase the dose (target 150-250 mL/hr)

• If not responding to high dose loop (120-160 mg bolus or 20 
mg/hr infusion), add thiazide or acetazolamide

• Oral furosemide will let you down when you need it most (try 
torsemide, dosed once daily)
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