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Meet Your Speaker

• Associate Professor of Hospital Medicine
• Home grown at University of Kentucky
• Clinician 
• Teacher 
• Unit Medical Director

• Not a cardiologist but, like you, see a lot of 
patients with heart failure



My heart → Dad





Objectives

By the end of this talk you will be able to:

1. Recognize key hemodynamic concepts for CHF exacerbations
2. Distinguish classes of GDMT therapy and use evidence-based 

approaches for initiation and titration
3. Describe treatment goals for diuretics
4. Identify cases that are appropriate for cardiology consultation
5. Optimize transitions of care from the hospital
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1. Recognize key hemodynamic concepts for CHF exacerbations
2. Distinguish classes of GDMT therapy and use evidence-based 

approaches for initiation and titration
3. Describe treatment goals for diuretics
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6. Put up with some of the internet’s finest cardiology dad jokes



Agenda

• Introduction
• The HEART of the talk 

• Hemodynamics first  
• Evidence based therapies 
• Acute interventions 
• Risk stratification
• Transition planning

• Conclusions



Why can’t you lie to a cardiologist?



Why can’t you lie to a cardiologist?

They can always spot afib! 



We see a lot of heart failure!

UK Hospital Admissions with primary diagnosis of Heart Failure 7/1/24 – 6/30/25

Credit to Dr. Romil Chadha 



Opportunity for improvement



Opportunity for improvement

• Population: 926 patients hospitalized for heart failure
• 60% admitted to Cardiology services
• 40% admitted to General Medicine (GM) services



Opportunity for improvement

• 30-Day Readmission Rates
• GM services: 32%  (15% related to CHF)
• Cardiology services: 25% (12% related to CHF)
• Adjusted Odds Ratio: 1.43 (95% CI: 1.05–1.96, p = 0.02)

• Conclusion
• Cardiology service patients had better outcomes
• Highlights need for improved discharge processes and targeted 

interventions for hospitalists managing CHF



CHF Hospitalizations predict mortality

Setoguchi, Soko, MD, DrPH; Stevenson, Lynne Warner, MD; Schneeweiss, Sebastian, MD, ScD. Published July 31, 
2007. Volume 154, Issue 2. Pages 260-266. © 2007.



Gibson, Blumer, Mentz, Lala. ACC



Agenda

Hemodynamics first  
Evidence based therapies 
Acute interventions 
Risk stratification
Transition planning



Hemodynamics 
First

How to tell when you 
have the gift of time



Two Key Concepts in Hemodynamics:

• Perfusion
• Low perfusion signs: cool extremities, hypotension, narrow pulse 

pressure, altered mental status, rising creatinine.
• Measured by: Cardiac Index (CI), blood pressure, clinical exam.

• Congestion 
• Congestion signs: elevated JVP, crackles, edema, hepatomegaly, 

orthopnea.
• Measured by: PCWP, JVP, lung ultrasound, weight changes.



Perfusion is acutely important

"Predictive Value of Arterial Blood Lactic Acid Concentration on the Risk of 
in‐Hospital All‐Cause Death in Patients with Acute Heart Failure." International 
journal of clinical practice 2022.1 (2022)

"Synergistic impact of systolic blood pressure and perfusion status on mortality in acute 
heart failure." Circulation: Heart Failure 14.3 (2021)



Suspect
Shock!

"2025 Concise Clinical Guidance: an ACC expert consensus statement on the evaluation and management of cardiogenic shock: a report of the American College of 
Cardiology Solution Set Oversight Committee." Journal of the American College of Cardiology 85.16 (2025)



According to the ACC:

Fewer than 10% 
of ED visits with ADHF have acute 
life-threatening illness

2019 ACC Expert Consensus Decision Pathway on Risk Assessment, Management, and Clinical Trajectory 
of Patients Hospitalized With Heart Failure



Congestion is the ballgame

• OPTIMIZE-HF

• On admission:
Each 3-point increase in a 15-
point congestion score was 
associated with higher 1-year 
mortality (adjusted HR 1.06, 
95% CI 1.03–1.09). 

Cooper, et al. Am J Card. 2019 Aug 15;124(4):545-553



Congestion is the 
ballgame

•EVEREST 

• On Discharge:
each 1-point higher congestion score 
was associated with increased all-
cause mortality at 30 days and over 
longer follow-up (HR per point 1.16, 
95% CI 1.09–1.24).

Ambrosy, et al. European Heart Journal (2013) 34, 835–843



More 
congestion = 

Higher mortality 
and 

readmissions

Ambrosy, et al. European Heart Journal (2013) 34, 835–843



2019 ACC Heart Failure Hospitalization Pathway Toolkit





Why did no one like the EKG technician’s jokes?



Why did no one like the EKG technician’s jokes?

They were too tachy!



Agenda

Hemodynamics first  
Evidence based therapies
Acute interventions 
Risk stratification
Transition planning



GDMT





ACE
• Mechanism: block the enzyme which is responsible for converting 

angiotensin I to angiotensin II.

• Effect: Reduce levels of angiotensin II, leading to:
• Vasodilation: Blood vessels relax, lowering blood pressure.
• Reduced aldosterone secretion: reduce fluid overload.
• Reduced sympathetic nerve activity: The sympathetic nervous system is 

activated in heart failure, and ACE inhibitors help dampen this response.
• Increased bradykinin levels: ACE also degrades bradykinin, a vasodilator, so 

inhibiting ACE leads to another mechanism of improving vasodilation



ACE of Hearts

Heart Failure with Reduced Ejection Fraction: A Review.  JAMA.2020;324(5):488-504



ARNI
• Mechanism: ARB + neprilysin inhibitor 

• ARB component: Blocks the effects of angiotensin II at the receptor level
• Neprilysin inhibitor component: Neprilysin degrades peptides like ANP and 

BNP, which promote vasodilation and diuresis. By inhibiting neprilysin, ARNIs 
increase the levels of these beneficial peptides.

• Effect:
• Reduce the harmful effects of angiotensin II: Similar to ACE inhibitors and 

ARBs.
• Enhance the beneficial effects of natriuretic peptides:

promoting vasodilation, diuresis, and natriuresis (increased sodium excretion 
in urine).



ARNI you glad to learn about CHF?

Pioneer Trial
NEJM 2014

• Angiotensin–Neprilysin vs 
Enalapril

• Hazard ratio 0.79 – 0.84 for
• Death from any cause
• Death from CV cause
• Hospitalization for CHF



ACE / ARB / ARNI
To Allow or to Abstain

Indications

• Symptomatic HFrEF, HFmrEF, 
HFpEF

• ARNI (sacubitril/valsartan) is 
preferred over ACE/ARB when 
tolerated

Contraindications
• History of angioedema with 

ACEi/ARB/ARNI 
• Pregnancy
• bilateral renal artery stenosis
• symptomatic hypotension
• severe hyperkalemia (K⁺ > 5.5)
• ARNIs should not be given within 

36 hours of last ACEi dose



Beta Blockers
• Block Sympathetic Activation

• Reduce Heart Rate and Blood Pressure

• Improve diastolic filling

• Decrease contractility (less work)

• Decrease Cardiac output

• Cardioprotective – less apoptosis



You Beta (blocker) Believe It! 

• Bisoprolol: The CIBIS-II trial showed a 32% reduction in all-cause 
mortality (HR 0.66, 95% CI 0.54–0.81) in NYHA class III–IV patients.

• Carvedilol: The COPERNICUS trial found a 35% reduction in all-cause 
mortality (HR 0.65, 95% CI 0.52–0.81), and pooled analyses of carvedilol 
trials showed up to a 65% reduction in mortality.

• Metoprolol succinate (CR/XL): The MERIT-HF trial demonstrated a 32% 
reduction in all-cause mortality, hospitalization or ER visit for worsening CHF 
(HR 0.66, 95% CI 0.53–0.81).



Fonarow GC, Abraham WT, et al. OPTIMIZE-HF program. J Am Coll Cardiol. 2008 Jul 15;52(3):190-9

Don't 
Stop the 
Block!



Beta Blockers
To Bequeath or to Ban

Indications

• All patients with stable HFrEF, 
unless contraindicated

Contraindications

• Severe bradycardia 
• Second- or third-degree heart 

block without a pacemaker
• Severe asthma 
• Acute decompensated HF with 

evidence of hypoperfusion or 
requiring inotropes



Mineralocorticoid Antagonists

Mineralocorticoid Receptor Antagonists:

Decrease inflammation 
and cardiac remodeling / 

fibrosis

Decrease sodium and 
water retention Decrease BP

In CHF, RAAS becomes overactive and increased 
Aldosterone causes increased salt and water 

retention. Aldosterone can also increase 
inflammation and cardiac fibrosis. 



MRA Magic

Spironolactone:

30% Reduction in 
mortality (RR 0.70 CI 
0.59-0.82)

‘The effect of spironolactone on morbidity and mortality in patients with severe heart failure." New England Journal of Medicine 341.10 (1999): 709-717



MRAs
To Mete or to Muzzle

Indications

• NYHA class II–IV HFrEF

Contraindications

• eGFR <30 

• K⁺ > 5.0

• History of hyperkalemia



SGLT2i - No Dozin’ with Flozins

Not just for diabetics!

Dapagliflozin (Farxiga)
Canagliflozin (Invokana)
Empagliflozin (Jardiance)



SGLT2i
• Sodium-Glucose Cotransporter 2

o Proximal tubules
o Resorbs the majority of glucose in the tubule
o Resorbs sodium

• Blocking this Chanel
o Increases glucosuria / natriuresis

But.....



SGLT2i –
Magic Beyond 

the sugars



Stephen J. Greene MD, Javed Butler MD, MPH, MBA and Mikhail N. Kosiborod MD. Chapter 3: Clinical Trials of Sodium-Glucose Co-Transporter-2 Inhibitors for 
Treatment of Heart Failure. The American Journal of Medicine, 2024-02-01, Volume 137, Issue 2, Pages S25-S34. 

The Power of the Flozins

https://www.clinicalkey.com/#!/search/Greene%20Stephen%20J./%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Butler%20Javed/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/#!/search/Kosiborod%20Mikhail%20N./%7B%22type%22:%22author%22%7D


Rapid 
benefit 
from 
starting 
SGLT2s

Chen, Kangyu, et al. "Time to benefit of sodium-glucose cotransporter-2 inhibitors among patients with heart 
failure." JAMA network open 6.8 (2023):



SGLT2i
To Supply or to Stop

Indications

• Symptomatic HFrEF (LVEF ≤40%), 
regardless of diabetes status

• eGFR above agent-specific 
thresholds 

• empagliflozin ≥20 
• dapagliflozin ≥30

Contraindications

• Type 1 diabetes 
• History of diabetic ketoacidosis
• Severe hypersensitivity
• eGFR below agent-specific 

threshold



Opportunity 
knocks!



Timing

Optimizing Guideline-directed Medical Therapies for Heart Failure with Reduced Ejection Fraction During Hospitalization. US Cardiol. 2021 
Apr 23;15:



Class Agent Starting Dose Target Dose

ARNI Sacubitril / valsartan 24/26 mg or 49/51 mg BID 97/103 mg BID

ACE Inhibitors Enalapril 2.5 mg BID 10–20 mg BID

Beta-blockers Bisoprolol 1.25 mg daily 10 mg daily

Carvedilol 3.125 mg BID 25–50 mg BID

Metoprolol succinate 12.5–25 mg daily 200 mg daily

Mineralocorticoid Receptor 
Antagonists (MRA)

Spironolactone 12.5–25 mg daily 25–50 mg daily

Eplerenone 25 mg daily 50 mg daily

SGLT2 Inhibitors Dapagliflozin or empagliflozin 10 mg daily No titration needed



OK to Uptitrate
STRONG-HF: Rapid Up-Titration of GDMT 
in Acute Heart Failure

Design: Multinational, open-label, randomized trial
Population: 1078 patients hospitalized for acute HF

Intervention:
High-intensity care: Rapid up-titration of GDMT to full 
doses within 2 weeks + 4 follow-up visits
Usual care: Local standard practice

Primary Endpoint: 180-day all-cause death or HF 
readmission



OK to Uptitrate

STRONG-HF: Rapid Up-Titration of 
GDMT in Acute Heart Failure

• Medication uptitration to full dose by day 
90 (high-intensity vs usual care):

• Renin-angiotensin blockers: 55% vs 2%
• β-blockers: 49% vs 4%
• MRAs: 84% vs 46%



OK to Uptitrate

STRONG-HF: Rapid Up-Titration of 
GDMT in Acute Heart Failure

• Greater reductions in NT-
proBNP, bodyweight, NYHA class, 
and congestion signs

• Primary endpoint (all cause mortality +6 mo
CHF admission) occurred in 15.2% (high-
intensity) vs 23.3% (usual care)

• Risk ratio: 0.66 (95% CI: 0.50–0.86), p = 0.0021



What about…
AKI

• ACE / ARB / ARNI – dose reduce or hold if 
>30% decrease in eGFR or hyperkalemia

• Beta blockers - hold if concern for pulmonary 
congestion refractory to diuretics

• MRA – ok to continue if eGFR is >30 and K <5

• SGLT2i - ok to continue if eGFR is at least 20

"Heart failure with reduced ejection fraction: a review." Jama 324.5 (2020): 488-504.



What about…
HFpEF
EF > 50%

Class (Strength) of recommendation

Class 1a (Strong) Benefit >>> Risk

Class 2a (Moderate) Benefit  >> Risk

Class 2b (Weak) Benefit ≥ Risk

AHA/ACC/HFSA Guideline for the Management of Heart Failure: A Report of the American College of Cardiology/American Heart Association Joint 
Committee on Clinical Practice Guidelines. JACC. 2022 May, 79 (17)



What about…
HFmrEF
EF 41-49%

Class (Strength) of recommendation

Class 1a (Strong) Benefit >>> Risk

Class 2a (Moderate) Benefit  >> Risk

Class 2b (Weak) Benefit ≥ Risk

AHA/ACC/HFSA Guideline for the Management of Heart Failure: A Report of the American College of Cardiology/American Heart Association Joint 
Committee on Clinical Practice Guidelines. JACC. 2022 May, 79 (17)



What about…
for African Americans

Class (Strength) of recommendation

Class 1a (Strong) Benefit >>> Risk

Class 2a (Moderate) Benefit  >> Risk

Class 2b (Weak) Benefit ≥ Risk

AHA/ACC/HFSA Guideline for the Management of Heart Failure: A Report of the American College of Cardiology/American Heart Association Joint 
Committee on Clinical Practice Guidelines. JACC. 2022 May, 79 (17)



What is the heart’s least favorite party?



What is the heart’s least favorite party?

A block party!



Agenda

Hemodynamics first  
Evidence based therapies

Acute interventions 
Risk stratification
Transition planning



Loop 
Diuretics



Cleveland Clinic journal of medicine 89.10 (2022): 561

Keep in mind..

Need higher doses 

For a Lower total response

Dosing is a LOG scale 
- based on doubling the 

dose 



The one-two 
punch with
Thiazides



Goal UOP:  
150 mL/hr

Cleveland Clinic journal of medicine 89.10 (2022): 561



2019 ACC Heart Failure Hospitalization Pathway Toolkit​



Again
What about…
AKI



Remember…

=



When giving diuretics…

Some decreased GFR is ok if
there continues to be a 
good  response 



Don’t stop the diuretic journey! 

Can consider using different cutoff 
for true renal dysfunction in 
diuresis for acute CHF 
exacerbation

• doubling of creatinine 
• Increase greater than 1 mg/dL 

(instead of > 0.3 mg/dL)

DIURESIN’

"How do we maximize diuresis in acute decompensated heart failure?." Cleveland Clinic journal 
of medicine 89.10 (2022): 561



Agenda

Hemodynamics first  
Evidence based therapies
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Transition planning



Risk Stratification

Immediate assessment

Warning signs for poor 
outcomes

When to call a cardiologist



Immediate 
Assessment



Arch Intern Med. 2008;168(8):847-854

When to worry



When to call a 
Cardiologist

• New diagnosis
• Recurrent hospitalizations
• Arrhythmias
• Stage D symptoms (symptoms at rest) 

despite optimal therapy
• LVEF <35% despite 3 months of GDMT 

(may need ICD)
• Diagnostic uncertainty

2022 AHA/ACC/HFSA guideline for the management of heart failure. Journal of the American College of 
Cardiology 79.17 (2022)



2024 ACC expert consensus decision pathway for treatment of heart failure with reduced ejection 
fraction. Journal of the American College of Cardiology 83.15 (2024)



Agenda

Hemodynamics first  
Evidence based therapies
Acute interventions 
Risk stratification
Transition planning



Did you know that you can hear the blood in your 
veins?



Did you know that you can hear the blood in your 
veins?

You just need to listen varicosely.



Transition 
Planning

• Resolution of congestion and 
optimized perfusion

• GDMT started / titrated
• Prior Authorizations completed for 

medicines 
• Home diuretic regimen determined
• Cardiology consulted / 

recommendations
• Close follow up ideally in 1-2 weeks



Optimizing Guideline-directed Medical Therapies for Heart Failure with Reduced Ejection Fraction 
During Hospitalization. US Cardiol. 2021 Apr 23;15:





In Conclusion



Objective 1
Recognize key hemodynamic concepts for 
CHF exacerbations

Hemodynamics first  
Evidence based therapies 
Acute interventions 
Risk stratification
Transition planning

• Perfusion assessment is key for recognizing risk of acute 
decline, but shock is the minority of cases

• Congestion is much more common and carries significant 
mortality and readmission risk

• Goal is resolution of pulmonary congestion prior to 
discharge if possible



Objective 2
Distinguish classes of GDMT therapy and use 
evidence-based approaches for initiation and 
titration

Hemodynamics first  
Evidence based therapies 
Acute interventions 
Risk stratification
Transition planning

• ACE / ARB / ARNI (ARNI is better)
• BB 
• MRA
• SGLT2i – best evidence with HFmrEF, HFpEF
• Hydralazine and Isosorbide Dinitrate for African 

Americans at full GDMT who can tolerate
• Start inpatient for best outcomes!
• OK to up titrate more aggressively



Objective 3
Describe treatment goals for diuretics

Hemodynamics first  
Evidence based therapies 
Acute interventions 
Risk stratification
Transition planning

• Start with IV loops at higher dose
• In exacerbation takes more to achieve less

• Add Thiazides  

• Goal UOP 150cc/hr

• OK to push the kidneys – some recommendations 
for doubling creatinine or increase by 1mg/dL



Objective 4
Identify cases that are appropriate for cardiology 
consultation

Hemodynamics first  
Evidence based therapies 
Acute interventions 
Risk stratification
Transition planning

• New diagnosis

• Recurrent hospitalizations

• Arrhythmias

• Stage D symptoms (symptoms at rest) despite 
optimal therapy

• Intolerance of GDMT

• Poor response to diuretics

• Diagnostic uncertainty



Objective 5
Optimize transitions of care from the hospital

Hemodynamics first  
Evidence based therapies 
Acute interventions 
Risk stratification
Transition planning

• Resolution of congestion and optimized perfusion

• GDMT started / titrated

• Prior Authorizations completed for medicines 

• Home diuretic regimen determined

• Cardiology consulted / recommendations

• Close follow up ideally in 1-2 weeks



Questions?

8/24/2025 91
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