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Clinical importance of preoperative measurement of plasma amino-terminal pro-B-
type natriuretic peptide in infants with congenital heart disease

LIN Chun-Wang, ZENG Xiang-Lin, MENG Xiu-Hui, JIANG Shao-Hu, OU-YANG Hui. The Women and Childen's Health
Hospital of Shunde, Foshan, Guangdong 528300, China (Email: 1933500933@qq.com)

Abstract: Objective To define cut-off values of plasma amino-terminal pro-B-type natriuretic peptide (NT-
ProBNP) for the diagnosis of congenital heart failure (CHF) and evaluate the importance of plasma NT-ProBNP
measurement in the assessment of cardiac function prior to heart surgery in infants with congenital heart disease
(CHD). Methods Plasma levels of NT-proBNP were measured in 120 infants with CHD before heart surgery and
in 100 age-matched healthy infants between June 2010 and June 2013. The data were stratified based on the presence
or absence of CHF in the whole group of CHD infants and on age (i.e., <1 year and >1 year) and time (i.e., before
surgery) within the subgroup of CHF infants. Results  Of the 120 infants with CHD, 41 met the criteria for CHF
defined in the Ross Classification for Heart Failure in Infants.The cut-off values of plasma NT-ProBNP were >498 ng/L
for infants of all ages, 557 ng/L for <1 year age group and 452 ng/L for >1 year age group, respectively, in the 41
CHF patients. In CHF infants, plasma NT-proBNP was significantly decreased after protecting of cardiac function
(P<0.001). Conclusions The cut-off values of plasma NT-ProBNP for CHF differ between infants <1 year and
infants >1 year. Moreover, plasma NT-ProBNP can be used as an additional parameter in the preoperative assessment
of cardiac function in CHD infants. [Chin J Contemp Pediatr, 2014, 16(1): 40-43]

Key words: Congenital heart disease; Congestive heart failure; Amino-terminal pro-B-type natriuretic peptide;
Child

SRR ( congenital heart disease, CHD ) Tl ( congestive heart failure, CHF ) I it 3h bk =
B4y JLAH 24— B o3 AE O EF R AT A I TS MO JE, J& CHD RAGFLT-M FE N . HERf I AR

[ ki HHH ] 2013-08-08; [ 4552 H 1 | 2013-09-30

[ AT H ] 2011 45 RE S — A2 H (45 2011B031800134 ) 5 2010 4E@h 1L BB MC I H (445
201008189 ) .

[ VA ] ARRIE, 5, 1, FATEm,



ERGECEBE ]
2014 4F 1 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.16 No.1
Jan. 2014

HI CHF W2 W F i e 347 O Sh RE4E G 7 R o
2o E WM /N LG J1 IS Wi bR E AR T
ARPERER . RIS, Bz =L
W WiTE bR, FLUERTEAEE — B, WL
oo HIE 22 38 8y R A A 1 KR (ejection fraction, EF )
o A afE DA Ko I 2 AR i B2 i R A T A
(‘amino-terminal pro-B-type natriuretic peptide, NT-
proBNP ) VE 4.0 J1 3805 1 A VbR i ) & 4215 3]
N[R], fH H T E A A = 240 )L NT-proBNP 11y
CHF 2 Wibr i, ASBIF 530 3 K I CHD A §if i 2%
NT-proBNP, 48 F- 241 )L NT-proBNP ) CHF 12 Wr
FEbR AU, 183 NT-proBNP KL & EF A6 Ay Sk
P& CHD ARHiA I CHF #5, FFitT.0ohReded,
PAREAR CHD AT AR FE 3 S i 0 ETF AR5 1A=
fEmia . B ST,
1 #BRERE®
1.1 MRIH
T BE 2010 4F 6 H % 2013 4 6 H WA 1 120
#1%4)1 )L CHD AR, HrhEs s 64 41,
Pl PR Ekgst 35 1], 9% PUHRAE 6 B, Shlik AR
M8, Ehkpe7E 4 1, o= 36, 5 68 fi,
4 520, <1 % 5445, <3 % 664, HAIAER 2.2
%5 S B 100 filfa LB A B4, Hodh 5 52 4
48, <1 % 499, <3 % 51 f], FiAFi% 2.3 % .
AHFSEARAT B2 BE A0 3 22 51 23t o S S A5 T R0

Eih=e8
1.2 HARFAE
121 44 120 111 %2 41 ). CHD A i 95 5 v

GIE0 S EERE K CHEF 40 (41 ) , CHF 443
FBL CHF 2H (<1 %, 1941 #i4l )L CHF 4H ( = 1
%, 224) . CHD SIF NS . BmLrait. B
e, WU . TGRSR 28 . v TSR A T 5 R I 3K
NT-proBNP /K3 i (9 S HEBR TEA B Z 5h
1.22 B, &gk CHD 2 Wi ¥ #E = IR
97 R LB ) #obt M. B4l )L CHE 2 Wi b
HEZ PR B Ross fn i P, EF IE % {H: 0.59~0.75
(0.67+0.08) , KT 0.5 4%/ CHF, 5 H- W 5L
L4011 CHF J3J7 R JG 2% NT-proBNP #5845, 47
B2 )L CHF 20 #14); )L CHF 2 NT-proBNP ) ROC i

LRIRURRE | RS R SO AR R, 15 A
f) NT-proBNP ) CHF 2WiHhn A4 .
123 ¥ NT-proBNP #4&m  BILTFRIFHG
A3 BB KL 2 mIL 7 A 2 B DU ZFREPER( EDTA )
PrEEw g b, R O, i A
0.75 mL &k i, 1A NT-proBNP M & & 2% i
WA, SLE (Smin N ) SRANE K RAMP
L 2 Wi 1L (Response Biomedical Corporation,
Canada ) , iy u e s fERR A I NT-
proBNP, 4 NT-proBNP>450 ng/L 718 17 7E > JJ 5 8
( B ARHE ) B2,

124 &9 CHFIRYT: (LA 3 Fheh 4
PuLbIhie, MEEEH 10 pgke, FiH AR H
1~2 me/ke, BRTEPINGFEREERE H 1 me/ke, PR
i, 247 dJ5%E 4 NT-proBNP,
1.3 ST ESR

i SPSS 13.0 Bei 45 4% Bt i 47 et 27 51
B, THEBERIDIE £ bR (R+s) Fom, W
18] AR R0, P<0.05 25 A Gi 05 X
24 ROC #h £k &, 43 #1 NT-proBNP 7£ CHF H| ¥
U | RS 28852 i A E .

2 #R

2.1 CHD &)L M % NT-proBNP j CHF i2 I#f 5%
BN

CHD # JL IfiL %% NT-proBNP 2 W CHF £ ROC
M2k R (AUC) b 0.944, $#18 ROC fhZk e
2 W FE N = 498 ng/L ( HURE 90.6%, itk
91.9%, ZIE4E%00.828)
22 A[E4E# CHF 2 )L NT-proBNP HJ CHF i2
W SRE T

%L )L CHF #1. 451 JL CHF 41 NT-proBNP £ ¥
CHF 1) ROC HHZ/HT: AUC B4R 34 I mi s
S31A 0.939 . 0.948; SHUERE REAT- A 1IN FEAIC,
G35R 85.3% . 81.9%; S EERHAFIEIG INTREAL,
I3 R 92.3% . 84.8%; ZAEETE B BHAT-t ¥ i kA
i, 23510 0776, 0.667; 12 Wt FHE bt 25 4F i A 4
KB WREAR, 435904 557 ng/L, 452 ng/L, LW
FHEAEHA R AT I BE CHF (2P M iR Wk 1,
K 1~2,



ERGECEBE ]
2014 4F 1 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.16 No.1
Jan. 2014

*®1 FE4E# CHF £JL NT-proBNP i CHF 2 if 518
7423

AR B AUC BURE FRRE Z0BIEE 2lRYE

WILCHF 4 19 0939 853% 923% 0.776 557 ng/L
4JLCHF 41 22 0948 81.9% 84.8% 0.667 452 ng/L

s

06 —f
)
%

02—

00

1- Fes

E 1 52)L CHF 4 NT-ProBNP iy ROC £ 4 #7F
AUC 7 0.939, 5K 85.3%, H551 92.3%, #E46%K 0.776,
W FHE 557 ng/L.

0.8

0.6 —

TR

04—

0.2

0.0 T T T T
0.0 0.2 04 06 0.8 1.0

B 2 4% JL CHF 4 NT-ProBNP By ROC i %k 4 #f
AUC J 0.948, HRJE 81.9%, 455 % 84.8%, Z9%45%L 0.667,
ZWIAE 452 ng/L.

2.3 RYTHI CHF A5 %1 B& 4H NT-proBNP #5#x
L3y

18 J7 B CHF 20 NT-proBNP 7K F hy 6595 +
2517ng/l, B & FXFHE4] (236 = 16 ng/l) , 2
AR (=512, P<0.001)
2.4 CHD &3 CHF )L IhgeE3PiasTal. I/
NT-ProBNP 2544 tb %

CHF & JLIG Y7 J5 NT-ProBNP /K °F B & F &
(725+175ng/L) , BIRITMIZE R AR FE X

(1=5.12, P<0.001), H:H 25 {58 JL NT-ProBNP [%
ZIEH, 716 BINR TR, HErARILG Tl
SRR RTE B B GE s K

3 it

MK Ross Rl BRI &R 12 LB
FixEisWbrdE ¥, RS /N LM TS O T
VRIS WT, (HI B Ross FRUEAIIR S HRREIR AN
RAER I R IZ bR i, AEAE—E 1 0Pk, AEy
Kep/N L S 3B AE%C (NYU PHFL) ¥4 ' 7RI
PRAE PR AL () Sty 1 38 0n 1 6 75 0 Sl 1R X 2
GRS IFFIA T GG W5y, ToEein T
O IR TEAN AR M A RURR S, Hds = S0
EWiHER .

A % JL# CHF NT-proBNP Ilfi FUE (15 SR A
B E NS IN LS T R [ NT-proBNP
BWi S BRI v BT, 455 BN Hof K NT-
proBNP B2 FUE N = 598 ng/L®, ABFSEH 146
I CHD A A7 CHF 2 LIl 3% NT-proBNP il ROC i
LRI, 45 E/R: NT-proBNP 2 W CHF (1) 5t
{54 498 ng/L; 2L LAN4) L CHF ZH NT-proBNP 12
Wr CHF B 585 50518 557 ng/L. 452 ng/L. LI %X
PR T/NT 3 % 5L NT-proBNP 27 CHF #YZ
U, RN CHF () NT-proBNP 2 Wi % %15
i O ZBURR 8 AN [ A7 i BRI LA a2 o H AT AH 56
WFFEAR /D% EAT IS I R B2, SEPR L 3% NT-
proBNP J& — Bl 52 AF#% P R 52 AR K A W06 e
BT, TENMLE A [ 4R 08 BOAS 2 A 2 a0
RO T AL BB KA, NT-proBNP ¥ FE 7 5 1Y
SETEAA I —K (JER 1121~7740ng/L) , 3.
4d JFBE IR, AR e, 240 CHD
R EGA I CHE B, 22 LI K 4l JL ) ifi 2% NT-
proBNP 2 Wi SUEAFAE B B 1 25 5%, FrlA, ARWF5R
PR AR R 4E IS NT-proBNP [ CHF 2 W St k5
AREX, TR CHF Wi E e,

AT 41 4] CHD &3 CHF FBILZ 0 NED)
BEZEYIRIT IS, 3% NT-proBNP 7K 2 1F & 5%,
B RRAG, AR . (RAEB R BNk T NT-
proBNP A Il i & EF A 2 ok 0 & CHD A 7y & If
CHF 5, Jf 52T e e 4ria97, RARHEG T)
T AR LA R



516 % 1 1 B RIUH & Vol16 No.
20144E 1 A Chin J Contemp Pediatr Jan. 2014

[ 7}3 % j[ f'ﬁ ] remodeling in children with heart failure[J]. Am Heart J, 2010, 160(4):
776-783.
[6] Connolly D, Rutkowski M, Auslender M, et al. The New York
1 PEBEDT. E TP LR M5 7 L ST AR TVE AL . university pediatric heart failure index: a new method of quantifying

2010: 288-297. chronic heart failure severity in children[J]. J Pediatr, 2001, 138(5):
[2] Laer S, Mir TS, Behn F, et al. Carvedilol therapy in pediatric patients 644-648

with congestive heart failure:a study investigating clinical and [7] Saunders M, Gorelick MH. Nelson textbook of pediatrics[M]. 19th ed.
pharmacokinetic parameters[J]. Am Heart J, 2002, 143(5): 916-922. Philadelphia: Saunders Elsevier, 2011: 280

[3] Sugimoto M, Manabe H, Nakau K, et al. The role of N-terminal pro-B- 8] SEHLE | MRARNE | YT AN S, 2 Sk B I ) Ik i 1 e
type natriuretic peptide in the diagnosis of congestive heart failure in BL Ross B3 M (1 22 FE 0 SE IS WF L8 1O K3 ). 7 25 5 2% , 2013
children[]J]. Cire J, 2010, 74(5): 998-1005. 34(11): 1698-1700 '

[4] de Filippi CR, de Lemos JA. Tkaczuk AT. et al. Physical activity, 9] Reithmann C, Reber D, Kozlik-Feldmann R, et al. A post receptor
change in biomarkers of myocardial stress and injury, and subsequent
heart failure risk in older adults[J]. ] Am Coll Cardiol, 2012, 60(24):
2539-2547.

defect of adenylyl cyclase in severely failing myocardium from chidren

with congenital heart disease[J]. Eur J Pharmacol, 1997, 330: 79-86.

[5] Rusconi PG, Ludwig DA, Ratnasamy C, et al. Serial measurements of (ASCHt . TRRLD)

serum NT-proBNP as markers of left ventricular systolic function and

CHA -

2014 &£ (HEHRILBZE) EITIERBE

CrPERERILRRE ) Bl NRIEMEBE M EE, hr ¥ ENERIILEH =R T, A7 K
FRFFEART T ERHOS R (P ERHEAZOIATR) |, P ERREEG SRR (CSCD) W], dbatkeE
P54 v SOz A IR E PR B R SR LA 52 [ MEDLINE . S5 (fb2=3chi ) (CA) A2 (B30 ) (EM) Yk
SEIAT (R Il H [E 2EART) (OCRERR ) . i ERRE B SCER I AR O ERE SRR B SCEME B0ty (A
ARIHFZEE PPN B ) RIEIT, JFe CPEITIR ) ChEZARTR] OB ) ) 230k, Soli AT 3G it
TS DALV RS I Z S WP, IRIHEA T PRI R 5| (WPRIM ) B

ATINEE LIUBHIG IR 55RO 8, S gk [ S A LR ) btk e S e ah A . REA EANLBMFSE . it
F (EIRIFFE . SCIemiss . LD . BEXBRITFT ). IRIREE . WO . Wbt . SRUPE. L2058 H . &%
BXNGEE R LR ARG R . B AR AR .

AR A T, &H 15 B, [EPNIMATFRTT. M 2014 ST AT 4Bk i, MOm Sk . S mae i,
HAARZGESO G, Yol 4 E & mEEFRR, &4 . 1. AKX, BERAEZETF AL, SHEBE (%),
FHEREMAT T B2 REE 55 N DU AR N BT B o BRIEM 20 7T, 44 240 70, WRAACS . [EN 42-188; [EH 4
3856 (BM ) . Ak 4 45 bl Jy i T e sl 1542k oR 5 A ) G 4 I R 1T 1)

] AR P48 iy — L R P AR PR ST, SRS o s 2 o T SR 4~6 o] o i) S AR Tl i , 158 sieAS R kg il
o sl B bt B 4 SO 28K

B FR L . WA R TTHER, 87 5 (i EPSAILRIGE ) s, MR 410008

HLG: 0731-84327402 fEEL: 0731-84327922 Email: ddek7402@163.com P4k hitp://www.cjep.org

R LRk i S
201348 H 26 H





