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1.2.6 Clinical Uses of Natriuretic Peptides 

Diagnostic Uses 

ANP, BNP and their amino-terminal peptides, N-ANP and N-BNP are elevated in a 

range of conditions including, but not limited to heart failure, acute myocardial 

infarction, hypertrophic cardiomyopathy, hypertension, primary and secondary right 

ventricular disorders, and renal failure. 78 Most published literature to date on the 

diagnostic utility of the natriuretic peptides considers heart failure and asymptomatic 

LV systolic dysfunction. 

Heart failure 

Heart failure may be difficult to diagnose accurately because the signs and 

symptoms of this disorder are neither sensitive nor specific. The Christchurch 

Cardioendocrine group were the first to demonstrate that raised concentrations of 

BNP distinguished heart failure in the emergency care setting from other causes of 

dyspnea more accurately than did LV ejection fraction and other neurohumoral 

markers including ANP and N_ANP.79 Similar data was subsequently demonstrated 

by Cowie et al. for the diagnosis of heart failure in the primary care setting. 8o These 

earlier data with relatively few numbers of patients have recently been validated by 

Maisel et al. 81 in a multicenter study of 1586 patients presenting to the emergency 

room with dyspnea. Using a threshold of greater than 100 pg/ml to diagnose heart 

failure, BNP did better than all other clinical variables and the clinical judgement of 

the emergency room physician. BNP was especially useful for ruling out heart 

failure; at a BNP threshold of 50 pg/ml, the negative predictive value was 96%. 

For patients diagnosed with heart failure in primary care, only a minority has that 

diagnosis confirmed after cardiologic assessment. The recently published Natriuretic 

17 
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University of Cape Town

.1 : measures in 

T -Statistic PValue" 

112 (70-193) 5.99 <0.0001 

9 28 (1 5.62 <0.0001 

19 (12-24) 32 (22-47) 4.63 <0.0001 

Aortic valve area, 0.99 ± 0.31 0.71 ± 0.23 4.36 <0.0001 

Peak aortic m/s 4.0 :I 0.8 4.6 ± 0.7 3.81 0.0003 

Mean aortic 39 ± 16 53 ± 17 3.58 0.0006 

LV % 65 ± 5.7 59 ± 11.6 2.97 0.005 

LV 18 ± 6 28 :t 20 2.54 0.02 

LV mass 114 29 137 = 35 2.32 0.03 

Posterior wall thickness in em 110:iO.22 1.24 ± 0.23 2.25 0.03 

ventricular 28:+: 6.1 34, 7.1 2.28 0.03 

LV end-diastolic volume 53 ± 11 63 ± 22 2.16 0.04 

LV meridional wall stress. 79 ± 27 94 ± 39 1.46 0.15 

Diastolic iunctlon, n . 

Norma! 14 (50) 10 

relaxation 13 18 

Pseudonormal 1 (4) 4 (11) 

Restrictive 0(0) 4 (11) om t 

*P values were from t-tests on natural transformed values. 

levels are median finterauartile Continuous measures are expressed mean ± SO. 

trend statistic=2.51. 
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N N class I N II N class F-statistic P 

All 28 105 16 <0.0001 

BNP 30 8 25 [1 16 <0.0001 

ANP 30 8 [1 28 31 [1 16 15.82 

No [1 91 6 

0 7 06 [72-1761 10 147 0.64 0.4 

No svncooe 60 30 34 [1 8 08 12 243 

9 N-BNP 0 6 91 15] 3 

0 4 2.30 O. 

NYHA Association. 

and svncooe had oatterns BNP and ANP. 

3S median 

were aenerated tram analVSIS of on natural 



University of Cape Town

1 

Variable 

N-BNP 

BNP 

ANP 

Aortic valve area 

Peak aortic 

Mean 

LV mass index 

LV 

LV 

LV end-diastolic volume 

LV onrl_C\fctf'> 

Diastolic 

volume index 

n (%) 

versus non-restrictive 

AUC area under characteristic curve. 

60 

14 

25 

0.75 

4.3 

45 

128 

73 

6 

60 

18 

*The cut-points were chosen when the and were maximized. 

upper limits of the normal reference ranges were for 

58 

measures 

78 

76 

70 

56 

73 

67 

70 

67 

54 

67 

11 

69 

for BNP and 1 

79 

76 

82 

81 

69 

76 

43 

76 

79 

54 

100 

50 

for ANP. 
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0.84 
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3.2.1: 

years 

Male, number (%) 

Aortic valve area, 

Peak aortic 

Mean aortic 

LV 

Diastolic function 

Normal, n 

Impaired relaxation, n 

N-BNP at 

Median 

>50 

Numbers 

stated. 

, pmol/L 

n (%) 

as mean or 

62 (1 

9 

1.06 

3.8 (0.81) 

35 (1 

66 

8 

13(62%) 

30 [16to 

5 (24%) 

n=8 

73 (1 

6 (75%) 

0.89 

4.4 (0.7) 

49 (1 

(6) 

a 
6 (100%) 

75 to 

6 

P 

0.09 

0.2 

0.2 

0.07 

0.03 

0.4 

0.07 

0.03 

----,-------

range unless otherwise 
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Aortic valve area, 

Peak aortic m/s 

Mean aortic gradient, mmHg 

LV ejection tr:::>,rtlrm % 

N·BNP 

Median (IQR) 

>50 pmol/L at n 

Increase from < to >50 pmol/L, n 

Remained <50 n 

measures p 

0.03 (-0.09, 0.11) 

0.2 (-0.10, 0.35) 

2.5 .0, 9) 

-1 2) 

13 19) 

5 

2 

14 

n=B 

-0.14 (-0.17, -0.03) 

0.5 (-0.20, 0.90) 

15 18) 

o (-2, 2) 

24 50) 

6 

1* 

d 

P value 

0.2 

0.4 

0.3 

0.9 

0.02 

0.03 

The between the baseline and the final measurement was calculated for each 

Median and for each group are given. 

*Ttlis with coronary disease on 
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1 : 

n (%) 

years 

NYHA n (%) 

I 

II 

III 

IV 

blood pressure, mmHg 

Sinus n (%) 

n (%) 

None 

Two 

Prosthetic valve 

n (%) 

Mechanical, n (%) 

n (%) 

Aortic min 

Troponin T, 

variables are 

n=number of 

, n (%) 

min 

as mean ± 

NYHA = New York Heart Association 

*Stentless stented 
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University of Cape Town

on measures 

N-BNP ~ 50 1) N-BNP > 50 

Pre-AVR P pre-AVK p 

Peak aortic mls 4.4 ± 0.3 <0.001 4.7 ± 0.7 2.3 ± 0.4 -2.6 (-2.9, -2.2) <0.001 

Mean aortic qradienL mmHa 46 ± 6.2 12.7 ± 2.8 -33 <0.001 54:1 17.5 12 ~ 4.1 -46 (-53.7, -37.5) <0.001 

LV end svstolic diameter. cm 2.8 ± 0.4 2.7 = 0.2 0.03 0.846 3.6± U 2.9 ± 0.8 -0,6 (-0.92, -0.20) 0.007 

LV end diastolic diameter, cm 4.9 ± 0,6 4.5 = 0.5 -0.53 0.112 4,9 ± 0.8 4.6 ± 0.6 -0.6 -0.01 ) 0,048 

LV fractional shortenina. % 43 = 8,6 391.5.5 -7 (-20, 6) 0.188 33 ± 9.9 36 + 9.0 4.5 (1.61, 7.39) 0.006 

LV mass 176:i 68 204 ± 67 -37 0.775 250 ± 57 199:1 56 -31 (-62.9, 1.25) 0.056 

LV Diastolic function 

Normal 0 2 3 

relaxation 9 8 9 6 

Pseudonormal 3 

33 (22. 40) 37 (20. 45) 0.123 143 (89, 1 113) 0.003 

P as median 

AVR Aortic valve LV = Left ventricular. 
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1 : measures 

-------------------------~-- ------

LV fraction (%) 

LV wall stress 

LV diameter (cm) 

LV end-diastolic 

LV volume 

LV volume 

LV mass 

Left atrial diameter 

BNP (pmoI/L) 

P (pmoI/L) 

ANP (pmoI/L) 

58 5 

86:1.: 22 1 08t 27 (72-1 

4.3 ± 0.6 4.7 ± 0.6 

6.6 ± 0.8 6.9 ± 0.8 

94 1- 38 111 ~_ 38 

220 ± 67 (114-3T1) 252 ± 67 (11 

:L 79 (152-440) 270 :i 75 (1 

± 0.5 4.4 :+- 1.1 

7 3) 12 

17 

13 31 (1 

in 

0.03 

0.03 

0.06 

1 ) 0.23 

0_87 

0.72 

0.02 

0.013 
-----------------------

measures are as meant SD 

as 

For normal BNP 5 (3-6) pmol/L, N-BI\IP 9 6) pmol/L, and AI\IP 6 (4-11) 

for all natriuretic in with 

LV 
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measures Ln ANP Ln r Ln N·BNP 
r Value Value r Value 

LV fraction (%) -0.18 -0.34* -0.33* 

LV wall stress 0.26 0.04 0.14 

LV end-systolic diameter (cm) 0.01 0.19 0.18 

LV end-diastolic 0.06 0.11 0.10 

LV volume (ml) 0.01 0.20 0.13 

LV end-diastolic volume (mil 0.13 0.26 

LV mass 0.06 0.26 0.16 

Left atrial diameter 0.07 0.21 0.20 

P>0.05 for all other correlations. 

Ln natural r value == coefficient. Lv = ventricular 
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University of Cape Town

1 : 

p 

Clinical 

Mitral valve 23 10 

Rheumatic mitral valve disease 10 5 

Post-endocarditis 0 1 

0 12 <0.0001 

6 10 

Atrial fibrillation 2 6 0.01 

40 ± 14 56 ± 16 1 

Vena contracta mm 3.5 ± 1.0 4.7 ± 0.9 0.0002 

MR score 1.4 ± 2.2 ± 0.4 0.0001 

atrial cm ± 5,1 ± OR 0.0001 

pressure, mm Hg 22,7 32 ± 12 0.01 

Left ventricular wall cm 0.97±0.13 0.96 ± 0.20 0.90 

Left cm 3.1 ± 0.4 3.5 ± 0.8 0.15 

Left ventricular end-diastolic em 5.3 ± 0.6 5.7 ± 1.0 0,18 

63 ± 5 63 ± 6 0.99 

as mean ± SD 

test used to 
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measures 

0.46 (0.0009) 0.38 

0.43 0.40 

contracta 0.37 

MR score 0.51 0.55 0.49 

Left atrial dimension 0.66 «0.0001) 0.65 0.49 

ventricular pressure 0.33 0.42 0.47 

Left ventricular wall thickness -0.15 -0.13 -0.03 

ventricular 0.16 0.16 

end-diastolic dimension 0.17 0.19 0.13 

0.01 0.20 

p = p value. 
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Normal 

55 11 

1 (1 1 

9.3 0.1 

age and sex. 

normal controls. 

normal controls. 

in in 

52 18 59 20 

7.1 1 (1 
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patients with mitral regurgitation. 
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fi nr,oC::OI"lITOn in are: 

Plasma levels of the natriuretic of aortic 

and are in to stenosis and 

asymptomatic after adjusting for echocardiographic measures of disease 

left 

In 

an 

In 

and 

for in heart disease 

to be left ventricular 

other factors such as increased left ventricular 
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