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32 amino acids

Structure

Cardiac myocytes,
central nervous system;
induction of gene

expression rapid

Major sites of
synthesis

Myocyte stretch;
regulation of secretion

occurs mainly at the level
of synthesis, especially in
Ventricular myocytes

of
secretion

Major r

Natriuresis, diuresis,
i on, inhibition
of renin secretion and
angiotensin Il actions

Major effects
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*Hypertension

Valvular dysfunction Infection

Cardiomyopathy

Direct mortality - 42,000 deaths/year
Indirect mortality - 220,000 deaths/year




Sympathetic.nery i tivity. (Epinephring - NE).
Endothelin
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Insulin, Cortisol, Growth hormone, Tumor

necrosis factor-a, Interleukin 6, Vasoactive

inlestlinal peptide, Adrenomedullin,
rodilatin

5 Arginine vasopressin

.i Renin and Angiotensin Il
83 »Aldosterone

'§ Neuropeptide Y

é ANP and BNP

Dopamine

Prostaglandins (PGI2, PGE2)

Vasodilator peptides, (e.g., Bradykinin)
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Echocardiography

Cardiac catheterization

Radiography (radionuclide ventriculography)

[Problems: Not always available

Class IV

Class| Class |l Class lll
NYHA Classification

Normal

Stroke Volume
End Diastolic Volume

LVEF

stolic Volume)

Blue Line - Left Ventricle
Orange Line - Blood Endocardial Border




63%

50%

40%

Asymptomatic

Symptomatic

HTN 0.03 23
Male sex 0.002 4.0
IHD 0.0003 6.0
BNP
(> 129 pgimL) 0.005 13.0
NT-proBNP
M> 86 pg/ml) <0.0001 145 /

HTN, Hypertension; IHD, Ischemic Heart Disease; BNP, B-type Natriuretic Peptide,
NT-proBNP, N-terminal proBNP

Phy:

AUC = 0.884

20
1- Specificity (%)
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" Simply, rapidly,
inexpensively
measured
potential uses

Diagnosis

Prognosis:

Type of patient population

‘Sympton
Sensitivity 97
Specificity 87 84
PPV 16 70
\ NPV 98 98 /

PPV, Positive Predictive Value
NPV, Negative Predictive Value

Source: Struthers A. Heart 2000;84:334-38

[BNP], 300
po/mb 004

Normal (n =105)

LV Function

Abnormal (n = 95)
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P<0.0005

High Risk
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Cardiovascular Medcine.
2002 Vol 3 Supp! 4: p 513

Survival %

BNP>T3pg/mt

Survival %

MI Survival

1.00
t Ve
|
0.75 :"‘-\___‘ p <0001
050 [ IS
§ e BNP <333 prolL

P~ BNP >23.3 pmolil




No CV events after 9.5 months

Usual Care

(__BNP Guided Therapy )

Troughton et al. The Lancet
2000:355:1126-1130
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NT-proBNP (upper line)
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0.9892 Shionogi - 0.7828 r= 0.98
(Linear regression) N=148

400 600 800
Shionogi BNP pg/mL

1000

In vitro:

BNP: Shimizu et al. suggested that BNP is
degraded by contact activation of
the kallikrein system (extrinsic
clotting).

Glass collection tubes can activate
this extrinsic system
Arginine and kallikrein-specific
inhibitors superior to serine
proteinase inhibitors
NT-proBNP: More stable in vitro because it is not
degraded by proteinases.

Centaur = 1.0365 * Biosite - 0.2566
r=092
N=135
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From: Allen Wu

BNP: Natriuretic peptide receptors (A,B,C)
Neutral Zn*2-dependent glycoprotein

metalloproteinases
Renal Excretion?

proBNP: Reticulo-endothelial system
Renal Excretion

temperature

40C (2-8°C)

K -20°C

24h

24-48h

9 mo

5-72h

48-72h

12 mo
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Caveats

Plasma 1%
BNP, ng/L
104

i Assays may: not compare

40-49  50-59
AGE, years

‘Age and:Sex i
Renal failure

. Women have thicker walled hearts than men

Caveats

. Estrogen effect (HRT) with postmenopausal women

:Other:Conditions
Assays may not compare

2
3. Declining GFR with age
4

. Obesity effect (BMI decrease with age)




Left Ventricular Hypertrophy
Cardiac Inflammation (eg, Myocarditis, Cardiac Allograft Rejection)
Arrhythmogenic Right Ventricle With Reduced Ejection Fraction
i Disease .

Adapted, With Permission, From: Peacock WF IV. The B-type Natriuretic Peptide Assay: A
Rapid Test For Heart Failure. Cleve Clin J Med 2002; 69:243-251

P is secreted by the ventricular myocardium in
sponse to volume overload and increase stretch

more commonly used but NT-proBNP will
- probably be equally useful

venéss of nesiritide validates the basic
erties of endogenously-produced BNP

Age and Sex

Renal failure

Cirrhosis

Caveats

Obesif

Other Conditions

Strong NPV (~98%) for R/O of CHF
Potential use as a screening test (~70% PPV) in “at risk”
population

0g

BNP and NT-proBNP levels increase proportionately with CHF
disease severity. Correlates to the NYHA classification system
Correlates with Left Ventricular Ejection Fraction (LVEF).

Assess risk of future episodes of CHF and Cardiac Events
' : d ap

Guide the selection therapy and monitor its efficacy.
Aids the physician in the choice and dosage of medication




