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Learning Objectives

* Diagnosis of Heart Failure
* Heart Failure Schema
* Searching for Etiology
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Heart Failure Diagnosis

* Heart Failure is a clinical syndrome

e 2011 ACC definition

“HF is a complex clinical syndrome that results from any structural or
functional impairment of ventricular filling or ejection of blood. The
cardinal manifestations of HF are dyspnea and fatigue, which may limit
exercise tolerance, and fluid retention, which may lead to pulmonary
and/or splanchnic congestion and/or peripheral edema. Some patients
have exercise intolerance but little evidence of fluid retention, whereas
others complain primarily of edema, dyspnea, or fatigue.”
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Heart Failure Symptoms

* Symptoms- dyspnea on exertion, orthopnea, bendopnea, swelling in
extremities

e Signs- third heart sound, elevated JVP, displaced PMI

* Less common signs/symptoms- significant edema, rales, pleural
effusions, tachycardia, oliguria, narrow PP, cold extremities
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Congestive Heart Failure—Elevated Left Heart Filling

Pressures
Likelihood Ratio*
Finding Sensitivity Specificity 1 inding Is
(Reference)’ (%) (%) Present Absent
Vital Signs
Heart rate =100 heats,n"min at 6 99 5.5 NS ELEVATED LEFT HEART FILLING PRESSURE

rest!5 Probability
Abnormal Valsalva response'® 95 88 7.6 0.1 i-:l " ﬂ:mi: 1’?@%:% +45¢;.;

Pulse increase of 210% during 11 54 0.2 1.7 O “O0% ~18% @ +15% +9 -

Vﬂ.lsﬂlva Strainl';: LHS 1 Di.1 DI..2 1 1 ﬂI-l5| L.l I-II 1 I2 1 L |5 Ll 1l |1Iu LHE
Lung Examination Normal Valsalva resp@ Positive abdominojugular test
Crackles!?:15.1819 12-23 88-96 NS NS Pulse increment >10% during Abnormal Valsalva response

Valsalva Displaced apical impulse
Heart Examination Negative abdominojugular test Heart rate >100 beats/min at rest
Elevated jugular venous pres- 10-58 96-97 3.9 NS Sz gallop

sure!2.15.19 Elevated jugular venous pressure
Positive abdominojugular 55-84 §3-98 8.0 0.3

regr!9-21
Supine apical impulse lateral 42 93 5.8 NS

to MCL'™®
S; gallop!d15.18.2 12-37 85-96 3.9 0.8
S, gallop!? 35-71 50-70 NS NS
Other Findings
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How Helpful is the BNP?

In the ED
Table 8. Natriuretic Peptide Levels Supporting Definition of HF e BNP >100 h as a sen SIthlty Of
Hospitalized/ ~059;
Ambulatory Decompensated

—— ” -  NT-proBNP <300 has a

, pg/m = = . i . .
NT—prggBNP, pg/mL > 125 > 300 negative likelihood ratio of

0.09

 Specificity is lacking, even at
levels in the 1000s

* PE, PH, ARDS, renal dysfunction
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Description

* Stage
e 1- atrisk, 2- pre-HF, 3-classic CHF, 4- advanced HF with sx at rest

* NYHA

* 1- no sx, 2-mild sx, 3-moderate sx, 4- severe symptoms
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Key Points

* Heart failure is a clinical diagnosis supported by physical exam and
laboratory work
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Workup- Establish Etiology and Guide Therapy

C Female C Male
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Workup- Goal is to Establish Etiology (and
Treatment Plan)

* History- PMH, chest pain, family history, “red flags”, infections,
palpitations, pregnancies

* Echocardiogram
* Ejection fraction- establishes treatment pathway
* Valvular, ischemic, infiltrative, intra-cardiac filling pressures, pericardial dz

* ECG

* Potential insight into etiology and treatment (eg LBBB—>chagas diagnosis, CRT
treatment)

* Labs: CMP, CBC, iron studies, TSH, HIV, Hepatitis, Lipids
* Extras: Genetic testing? Extended rhythm monitoring? Autoimmune?
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HF with reduced EF (HFrEF):

e HF with LVEF <40%

HF with mildly reduced EF (HFmrEF):

e HF with LVEF 41-49%

HF with preserved EF (HFpEF):

e HF with LVEF 250%

HF with improved EF (HFimpEF):

e HF with a baseline LVEF £40%, a 210 point increase from
baseline LVEF, and a second measurement of LVEF >40%
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Ischemic Evaluation- What are the Basics?

* HFrEF/HFmrEF- virtually all patients

* Ischemic evaluation- choice is dependent on pre-test probability and
what is available
* High risk features—> left heart cath
» Typical anginal symptoms, heavy smoking/DM2, older age

* Low to moderate risk (young, no risk factors)=> non-invasive

* Stress ctMRI can help establish non-ischemic etiology. CTA coronary, PET generally good
sensitivity/specificity
e SPECT, dobutamine stress echo, stress ecg not adequate

* HFpEF- testing if moderate to high test probability (common given co-
morbidities)
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HFpEF Pathophysiology

Lung
Chest wall restriction, reduced vital capacity,

impaired ventilation and diffusion =
Obsfructive sleep apnea | HypErtEI"ISIVE

Pulmonary hypertension remodelling
Heart

Direct and indirect myocardial lipotoxicity
Worsened cardiac mechanics

Diastolic dysfunction; increased filling pressures!
volume overload, increased afteroad

Sedentary lifestyle
Poor fitness

Liver

Mon-alcoholic fatty liver disease i
Promotes generalized Ventricular and

inflammatory state vascular stiffening

Obesity and
metabolic stress

|

Visceral adiposity l

Inflammatory cytokines Y
Adverse neurchormones

Increased BNF clearance Global loss of cardiac, vascular,
and peripheral reserve
Kidney l

-}

Direct toxic effects of perinephric fat
Glomerulomeqgaly with

glomerular dysfunction
|

Skeletal muscle
Increased adipose infiltration
Impaired perfusion

e gt Kitzman D, Shah SJ. JACC 2016; Borlaug B. Nat Rev Cardiol 2014
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PARAGON / PARADIGM TOPCAT Beta-Blocker Trialists * CHARM
HF-Haospitalization Sacubitril/Valsartan HF-Hospitalization Spironolactone CV-Death Beta Blockers HF-Hospitalization Candesartan
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Description

* Stage
e A- atrisk, B- pre-HF, C-classic CHF, D- advanced HF with sx at rest

* NYHA

* 1- no sx, 2-mild sx, 3-moderate sx, 4- severe symptoms

* Ejection Fraction
« HFrEF, HFmrEF, HFpEF, HFimpEF

* Etiology

“this is a 44yo male from Ildaho with HFrEF (EF 25% 2/2025 cMRI), NICM
(noCAD LHC 2022) 2/2 myocarditis and underlying TTN mutation. Stage C,
NYHA 2, compensated on exam”
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When to Refer for Advanced Care Quickly

Need for inotropes

New York Heart Association Class IV
Worsening end-organ dysfunction
Ejection fraction <20%

Defibrillator shocks for ventricular
arrhythmias

Recurrent HF hospitalizations
Escalating diuretic dose
Low blood pressure

Progressive intolerance of GDMT




Questions?
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