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Case: Presentation

Case: Physical Exam
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Case: Laboratory Findings

Biology of Natriuretic Peptides: Processing[1]

B-type natriuretic peptide (BNP) is synthesized in cardiomyocytes as pre-proBNP
Pre-proBNP is cleaved to form pro-BNP
Upon release into the circulation, proBNP is cleaved into BNP and the N-terminal (NT) fragment, NT-proBNP
Half-life of BNP is 22 min and NT-proBNP is 70 min
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Biology of Natriuretic Peptides: Intracellular Signaling and Physiological Effects[2,3]

BNP elicits its physiological responses mostly through natriuretic peptide receptor type A (NPR-A) binding
This activates guanylate cyclase, producing cyclic guanosine monophosphate (cGMP)
cGMP is an intracellular second messenger

Natriuretic Peptides In Heart Failure[1]
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In patients treated with valsartan/sacubitril, NT-proBNP should be measured instead of BNP because:
Neprilysin inhibits the breakdown of BNP, resulting in increased levels of BNP

Cut-off Values for BNP and NT-proBNP for Diagnosis of HF[4,5]

Factors that may affect plasma NP levels:
Age
Renal dysfunction
Body mass index (BMI)
Atrial fibrillation (AF)

Increasing age and presence of AF increase NP levels while obesity suppresses NP levels
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Natriuretic Peptides Levels and Prognosis[6,7]

Higher NP levels are associated with worse prognosis, regardless of comorbidities and preserved or reduced
ejection fraction

Breathing Not Properly Multinational Study: BMI and Cut-Points for BNP[8]
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NT-proBNP Cut-Points By Age: Sensitivity/Specificity[5]

Age stratification
Improves diagnostic sensitivity for younger patients
Preserves specificity for older patients

NT-proBNP Higher in HFrEF vs HFpEF[9]
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Heart failure with preserved ejection fraction (HFpEF) is associated with inflammation and angiogenesis-
associated interactions
Heart failure with reduced ejection fraction (HFrEF) is associated with mainly cardiac stretch-associated
interactions
Cardiac stretch-associated interactions lead to an increase in NP levels

COACH: Risk Estimates of LVEF on Outcome[10]

No statistically significant changes in prognostic value of BNP with increasing left ventricular ejection fraction
(LVEF)
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AF and HFpEF[11]

Patients with AF have higher NT-proBNP levels independent of LV filling pressures and presence of HF
Higher cutoff for NT-proBNP used in presence of AF

BACH: AF Impairs Diagnostic Performance of Cardiac Natriuretic Peptides in Dyspneic
Patients[12]
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Makes the diagnosis of HF difficult
Patient work-up is important
Absence of echocardiographic criteria to guide diagnosis

Incidence of HF in Patients with AF Presenting to the ED with Acute Dyspnea[4,12,13]

75% to 80% had a final diagnosis of acute HF
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Specificity/Sensitivity of BNP Thresholds[4]

Sensitivity is high and specificity low at the area under the curve (AUC), ie, the optimal point

Diagnostic Algorithm for Diagnosis of HF[14]

NP thresholds provided by guidelines
Are for ruling out HF
Have negative predictive value of about 99%
Does not suggest that values above threshold are diagnostic of HF

Rule-in thresholds are much higher
Values between rule-out and rule-in thresholds are in the "gray zone"

Need additional information and additional diagnostic criteria for ruling in HF
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ICON: Incidence of "Gray Zone" Diagnosis[5]

STOP-HF: Study Design[15]

Determined the efficacy of a screening program using BNP and collaborative care in high-risk patients in
reducing:

Newly diagnosed HF
Prevalence of LV systolic and/or diastolic dysfunction
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STOP-HF: Outcomes[15]

Natriuretic Peptide Screening for Prevention of HF: 2017 ACC/AHA/HFSA
Recommendations[16]

Collaborative care is key to prevention
Challenge to translate trial into clinical practice

Need to disseminate message to general practitioners (GPs)
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GPs are first to encounter patients at risk for developing HF

PONTIAC: Study Design[17]

Assessed primary preventive effect of neurohumoral therapy in high-risk diabetic patients selected by NT-
proBNP level

PONTIAC: Outcomes[17]
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Biomarkers Indications for Use: 2017 ACC/AHA/HFSA Recommendations[16]

NPs are one of the best-established markers of prognosis
They are particularly strong markers in the chronic setting

Predischarge Natriuretic Peptide for Prognosis: 2017 ACC/AHA/HFSA
Recommendations[16]
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Predischarge NP level may guide
Therapy intensification
Close vs distant follow-up
Follow-up frequency

Natriuretic Peptide Sampling for Outcome: The Later The Better

The more recent the NP sampling, the greater its prognostic value
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PROTECT: NT-proBNP-Guided Therapy in Patients with Chronic LVSD[18]

At least 14 trials of NT-guided therapy to date
Trials have been heterogeneous in sample size, average age, comorbidity burden, and treatment targets
No single trial showed a definitive, clear-cut, positive outcome, with the exception of PROTECT
In PROTECT, NT-proBNP-guided therapy was superior to standard of care

Benefits of Natriuretic Peptide-Guided Therapy: Individual Patient Meta-Analysis[19]

Meta-analyses have shown positive outcomes with NP-guided therapy
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GUIDE-IT: Study Design[20]

GUIDE-IT: Outcomes[21]

Study terminated after enrollment of 894 patients because of futility
At 12 months, study arms did not differ in achieved NT-proBNP levels or in achieved dosages of guidelines-
recommended drugs
Between 6 and 10 months, survival curves diverged in favor of NT-proBNP-guided strategy
Despite null result, study showed lowering of NT-proBNP to <1000 pg/mL leads to better outcomes
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About 40% of patients in both arms achieved target NT-proBNP level <1000 pg/mL at 12 months

PARADIGM-HF: Reduction of NT-proBNP to ≤1000 pg/mL Leads to Better
Outcomes[22]

GUIDE-IT: Key Takeaways

Strategy trials should be cluster randomized trials, ie, study sites should be randomized, not individuals
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Other Cardiac Biomarkers in HF[23]

Cardiac troponins are the next most commonly used biomarker in HF
High sensitivity troponins are

Predictive of hospitalization and mortality
Additive to natriuretic peptide levels in their prognostic value

Summary
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Thank You

This content has been condensed for improved clarity.

Abbreviations

ACC = American College of Cardiology
AF = atrial fibrillation
AHA = American Heart Association
ANP = atrial natriuretic peptide
AUC = area under the curve
BBB = bundle branch block
BMI = body mass index
bpm = beats per minute
cGMP = cyclic guanosine monophosphate
CHF = congestive heart failure
CI = confidence interval
CKD = chronic kidney disease
CK-MB = creatinine kinase-MB fraction
COPD = chronic obstructive pulmonary disease
COR = class of recommendation
CRP = C-reactive protein
CV = cardiovascular
ED = emergency department
FGF = fibroblast growth factor
GC-A = guanylate cyclase type A
GDF-15 = growth differentiating factor 15
GDMT = guideline-directed medical therapy
GTP = guanosine triphosphate
HF = heart failure
HFpEF = heart failure with preserved ejection fraction
HFrEF = heart failure with reduced ejection fraction
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HFSA = Heart Failure Society of America
HR = hazard ratio
HRQoL = health-related quality of life
hs = high-sensitivity
HTN = hypertension
IL = interleukin
JVD = jugular venous extension
LDL = low density lipoprotein
LOE = level of evidence
LP-PLA2 = lipoprotein associated phospholipase 2
LV = left ventricular
LVD = left ventricular dysfunction
LVEF = left ventricular ejection fraction
LVSD = left ventricular systolic dysfunction
MMP = matrix metalloproteinase
MPO = myeloperoxidase
MR-proADM = mid regional-pro adrenomedullin
NAG = N-acetyl beta-D gluosaminidase
NPR-A = Natriuretic peptide receptor A
NPV = negative predictive value
NR = nonrandomized
NT-proBNP = N-terminal pro B-type natriuretic peptide
OR = odds ratio
PCP = primary care provider
PPV = positive predictive value
R = randomized
RAAS = renin-angiotensin-aldosterone system
RAS = renin-angiotensin system
RASi = RAS inhibitor
sFAS = soluble tumor necrosis super family member 6
SNS = sympathetic nervous system
SOB = shortness of breath
SOC = standard of care
ST2 = interleukin-1 receptor family member
T2D = type 2 diabetes
TIMP = tissue inhibitor of metalloproteinases
TNF-α = tumor necrosis factor alpha
TWEAK = tumor necrosis factor-like weak inducer of apoptosis
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