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Effectiveness of B-type Natriuretic Pep-
tide in Caring for Preterm Infants

Objective: Volume and pressure loading of the ventricles are associated with increased plasma B-
type natriuretic peptide (BNP) levels. Hemodynamically significant patent ductus arteriosus (hsPDA)
is a risk factor for life-threatening conditions in preterm infants. We compared follow-up data such as
echocardiograms, BNP levels, comorbidities, and prognosis in preterm infants with PDA, and investi-
gated the relationship between maternal prenatal factors and BNP,

Methods: This single-center study performed between January 2015 and August 2016 included 63
preterm infants with a gestational age of <35 weeks. We retrospectively evaluated the BNP levels on
postnatal day 1, 3, and 7, clinical features, treatment method for PDA, mortality, and maternal pre-
natal factors.

Results: Lower gestational age and smaller birth weight were associated with a higher incidence of
hsPDA (P<0.01). Postnatal day 3 BNP levels were significantly higher in the hsPDA group. BNP levels
were not associated with failure of medication in the hsPDA group. Postnatal day 1 BNP levels were
associated with an abnormal umbilical artery flow (P=0.017), and deceleration in fetal non-stress test
result (P=0.01) but not with other maternal states.

Conclusion: BNP levels are a useful predictive biomarker for hsPDA in preterm infants during the 3rd
days of life; however, they do not help in decision-making regarding treatment. BNP levels on the 1st
postnatal day showed a positive correlation with prenatal factors such as abnormal umbilical artery
flow and deceleration in fetal NST result.

Key Words: Brain natriuretic peptide, Patent ductus arteriosus, Premature infant

x
rhu

A

o] whatolo] A Fl e A 48A17F o] 5 Ha] A BTk, BhA uk B 1] rofol] A=

Qo] ojghazte] WZE=rE Z7hs o] Qlar kel ek ¥
b gojehH o @ oful 9l Fuw NE

:‘

g

oA
B

N
o
(6
U

[>

N
o

3o
(e}
S
Y
2
5
_i‘IL_'(
N
~
X
2
5
~

i

i
ek
N
a=)
>
=
o,
ot
ox

=

LY
N,
52

U
[
-

. rlo
o
— O
ofy
Fo
ol
i
o>
o
P
o o
o
o
>
rir
of
=
rJ
=
i
2
o
il
i)
rO

A&_&ﬂ{:

Lo o o
q
o o
>
il
of
%
oy e
0,
i)
-
%0,
rr
o
oo
o

W =

ARl whet F=3ko] P E ), 2 180 A& 2
B-type natriuretic peptide (BNP):= 417-2] A2 o) ] ghA] ¥
ol Wk-g-3fo] EH o] A|Ee] o] ZH o) T a3 o3k a1
NES R QIS Tehe] S Wb AR 1l WA dTHo] &

ml i 0%
)

ol
ot

i rir A I 2

2 Solo w
il
ox o
fru
QL
£y

jfrﬂrﬁi
E&imlom
fo %0 My ki

i)
o

Of

o
4
©
Jo
fru
oft
=)
- o)

o
3o
oot

2 A

e
4
w0

=)
2
1o
=)


http://crossmark.crossref.rg/dialog/?doi=10.14734/PN.2018.29.2.78&domain=pdf&date_stamp=2018-06-30

Perinatology

-

CHAFSI B

EH
o od

20151 1948 2016\ 897HA] F-4beghal o 7o)

Aol FARANA 49 ARE B AE 75 355

=
o =, oF

> 0% o

2

lo,

-n

N

Jpu

N

o

i

il

ob

;O

ui

_>11_:‘

X,

>,

N

rlol

mlO mlo rﬂ
£ i
% =
o o my

2
>~
o mfh N o ooz 1o >

ro
oM
:{o
offt

1)

_E;i
e X orx
i
Nt OIN oL
» b
> o

o

o] Z7}4 ¢l ibuprofen

| FRAXT}F A Y= ] &

oY o
S
o
s
S
=
o
S
o
5
— o I

£ (o
@
ﬂ
ne

do = oo T Hor X
>

X

>
e
= x i
&
I
oI
O,
e
N
>
gl
(e}
“‘r’
)
_11'.‘(
>,

[
o

o
o =
1)
=

o
o\

ox

—{011 —lﬂ:
-3

)

>

= U

e
K
0o,
i
I
oo
>
)
o,
o
-3
R
ox m
rlo

o
Lo

dlo
o
i
N
M\
o
fru
2 ol
o
n)
o,
XN
o3l
L.
o
o
Hob offt et N 2 offf

ox > off

O &

vore
>,

5
T
fo,
)
fr

,_.
1w~ d

:
=
N
>,
19
O<
)
offt

)

2

>

02{:12

ol

K ox

o

ol
g
N
q

Lo

my)

S

tjo

o o

ox

s

o

wo g
et
(e

(
=

M 1o v
o
o

2

o F Alge] HAlzbe] 9)sle] Al E]2lal GE Vivid-S60
ultrasound scanner (GE Healthcare, Tirat Carmel, Israel) %
=3 7IAI2 6, 12 Hz®] §FAE o] &-3to] o]k Z533AL
EZY dR58E o &5tk

A5 1,3, 744 1 mLe] E4E& AfFste] K-EDTA FE
ol 1A17F o] of] A & WA UniCel® DxI 800 immuno-
assay system 7] Al(Beckman Coulter, Brea, CA, USA)Z o]-&
3}9] Chemiluminescence Immunoassay 71H 2.2 ZAALS A 3l
92 54 717 W9 0-5,000 pg/mLA. oFE A B
ibuprofen (PEDEA®; Orphan Europe, Puteaux, France)S A}
gato] S 3Y o] F 24X A 2 33] FYH UL, FE
10 mg/kg, B4, AA E2 5 mg/kgE 1568 <t T4kl

Aol QFH BHomE A, A B, E4 AT, A4S

WA oY, E4 A BB 52, SUw AR @
A8 o5 BF, AV R EL RASIGIL, FA) 2E 2
) o]

o]j¢] C-reactive protein (CRP) 23], AFx.o] A=+ 4 9
Rk ] Al gk ]S AR A Ejole] $-7]
a7 o -, W 24 A 7 o] =AY A b Al ] o
A A & ZARISIT BlEE A A $7]8 e A
FAET A Bjol ARkso] 3hATt AlRbE o] AgrE e
HAA B =A Hol AlvbE o] Hald o] ettt A5
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Yo
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T7FAEY AR At LSk
Aol 7S Aldska Gt FAEsHA] = Aol Wil
coxon Rank-Sum 7742 Al &ttt M58 Ak FFol Al
A7 3 Fisher's 71785 Aldatqinh. Pgtol 0.05 w|REQl B9-&
A SR om| 7} lvkaL deksiitt.

Ant

1, S2 JHE 2 BNP

AA FApare] st AE FE 306235703 P
o= on 9= FWH EF(hemodynamically significant
patent ductus arteriosus, hsPDA)T¢] S oz o] §l
= ) J§EZ(non-hemodynamically significant patent
ductus arteriosus, nhsPDA)T RO} A 8] 4= 2 ZA4) A5 =
T oJu] QA ZATHIXKO0.01, X0.01). A A of 5
W AS Fde] Ay A= 7 o el 2o 7 §ilaL, A
WELS hsPDATNA 37.1%% <Ju] QA ECHP<0.01)
(Table 1).

hsPDAT ol A of& A=

g e 2y e Aelshn

Table 1. Comparison of the Clinical Characteristics between Preterm
Infants with and without hs Patent Ductus Arteriosus

nhsPDA hsPDA Total P-
(n=28) (n=35) (n=63) value
Male 15(53.6) 18(514) 33(524) 1.00
Gestational age (wks) 324426 29.14£3.6 30.6£3.5 0.00
Birth weight (g) 19750 930.0 1,460.0 0.00
(1,465.0,2,180.0) (715.0,1,525.0) (780.0,1,975.0)
IUGR 3(10.7) 12 (343) 15(23.8) 0.06
Platelet (/uL) 209.2+70.8 2063+852 20761785 0.88
Treatment
Ibuprofen 0(0.0) 33(943) 33(524) 0.00
Surgical ligation 0(0.0) 11(31.4) 11(17.5) 0.00
Death 136 13(37.1) 14(22.2) 0.00

Values are presented as number (%), mean+standard deviation, or median with
interquartile range.

Abbreviations: hs, hemodynamically significant; nhs, non hemodynamically sig-
nificant; PDA, patent ductus arteriosus; IUGR, intrauterine growth retardation.
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ko, FaS AP Sk 582 7Y oY, 312 25 ©]
ks

o), 192 35 ol 28& 4% olujel) a4
50 4% AR BNPS| 52t 7 0ol oJv] Sl Aol

Ho|x] ergkon) A5 3 A A&k BNP+= - akolhsPDA
o4 2,760.0 pg/mLZE 2]7] = 2] & B3 31(P=0.01), A5
79 Ao &= 2Ju] gl 2Fo] 2 W THIX0.01) (Table 2). &4 2
hsPDAT" 357 5 2785 A 9] et B A5 3 A o= A
S5 woron 5o 7Y ool Tl AA;ES Al g5,
61:31:}0] Agﬁr 70]7"H°ﬂ‘: goﬂ-sm o7 ,] ] )\

] 2113l o] 5& nhsPDAT ¥} BNP 44| & H] 1L
ofm] Ql= Ao 7} HAMﬂr(PLO 759).

hsPDAW ol A oF& X mrto g X 57t FH ¥
A5 of -9} At glo] =71 Al dE] ké&dﬁf
H Wk S wf O X 5t d) A A mate] A,
o= 2fol 7k gl A AT LA 94131 AE o]

RIL(P=0.04), A-s A4 04%1 EA A AT 54,
A5 1, 39 BNP F=4]= 90| QL= o] & HolA] okom,
APGES EA ARTFNA 72.7%2 ] A =ITHP=
0.01) (Table 3).
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= = Ao 2 &9l Hof(Table 2), =4 1< BNP 7%
i FA7) 1A= o] =A1E ANt 27
Foabr, AR, A i o B S 194 BNPe=
9 AT S HolA ko A A npx|eto 2 Al g
3l H)4FHAAHnon-stress test)oll A Efole] 7517 (ate
deceleration) A o o] whe} on] 9l xpolE KW AL(P=
0.01), =4 A wpA et Z25-3tol| A At 52 9] o] ¢k7] I el A
Eolu 975 Bl A ov] = AkelE BATtH(P=0.017)
(Table 4). WbH 24 214 B4 2] C-reactive protein =% = 4+
WA -0.0215% &1 Qd= Apeo] & HolA] okt

nEt

BNPE A7) 2 B3} A2 9] b Sof x50 A]4l0]
2] T; zsmgoq )5 o} L:’;} TEE AGEES 7
= rho . solel Aelo A da] AFeE 3 9Th? 2000
) }_E’}l‘i—ﬁ BNP 5 %9} 52 3% 7H—@+91 Aol ek A
FSo] B3] o] Fo] AT A2H5-S BNP 43| 2 355 1] gt
o] W&ol Sl glo} st ow 4 vl 9l Sk ZiEel A
WA kS AFR T ofL W %S HhR BHE Ao] EA] Yol
1] 913 S 1, 3, 74 BNP 5125 SAhs A8 A%

Table 2. Changes of B-type Natriuretic Pepetide in Preterm Infant with nhs Patent Ductus Arteriosus and hs Patent Ductus Arteriosus

BNP (pg/mL) nhsPDA (n=28) hsPDA (n=35) Total (n=63) P-value
Day 1 204.5 (143.5,359.0) 212.0(117.5,670.5) 211.0(133.0,612.0) 0917
Day 3 426.0 (266.0, 1475.5) 2760.0 (889.5,4835.5) 1385.0 (369.0,3783.5) 0.001
Day 7 76.0(37.0,185.5) 261.0(125.5,1173.5) 188.0 (65.0,568.0) 0.000
Values are presented as median with interquartile range.
Abbreviations: nhs, non hemodynamically significant; hs, hemodynamically significant; BNP, B-type natriuretic peptide; Day, postnatal day.
Table 3. Descriptive Characteristics of Preterm Infant with Patent Ductus Arteriosus According to Treatment
Ibuprofen (n=24) Surgical ligation (n=11) Total (n=35) P-value

Male 10(41.7) 8(72.7) 18 (514) 0.179
Gestational age (wks) 299433 27.543.6 30.6+3.5 0.055
Birth weight (g) 1,238.3£530.7 857.3+382.7 1,467.9+660.0 0.040
IUGR 8(333) 4(364) 12 (34.3) 0.787
Platelet (/uL) 199.0+£84.0 222.2+89.7 207.6+78.5 0463
BNP (pg/mL)

Day 1 183.0(93.5,612.0) 434.0(169.5,735.0) 211.0(133.0,612.0) 0.256

Day 3 1,712.0 (506.5,4,575.5) 4,787.0 (2,835.0,4,901.0) 1,385.0 (369.0, 3,783.5) 0.114
Death 5(20.8) 8(72.7) 13(37.1) 0.010

Values are presented as number (%), mean+standard deviation, or median with interquartile range.
Abbreviations: IUGR, intrauterine growth retardation; BNP, B-type natriuretic peptide; Day, postnatal day.
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Table 4. Compare the First Postnatal Day B-type Natriuretic Peptide in Preterm Infant with Patent Ductus Arteriosus by Perinatal Factors

Absent Present P-value

PROM 212.0(128.0,586.0) (n=45) 204.5(151.0,773.0) (n=18) 0.568
Preeclampsia 203.5(129.0, 541.0) (n=52) 0(155.0,667.5) (n=11) 0.745
Gestational DM 203.5 (130.0, 644.0) (n=58) 283.0(217.0,434.0) (n=5) 0611
Fetal deceleration in NST 175.0(122.0,312.0) (n=49) 909.0 (282.0,2,900.0) (n=14) 0.001
Abnormal umbilical flow 187.0(125.0,340.0) (n=52) 2,900.0 (454.5,4,644.0) (n=11) 0.013
Values are presented as median with interquartile range.
Abbreviations: PROM, premature rupture of amniotic membrane; DM, diabetes mellitus; NST, non-stress test.
SHaL 3UA BNP A7 A5 546 doed & 3l o E4 AF-9] BNP s F417] #3 QlAkeh Ak of gls
BAEAA Ju] QA Fe AS S Ao FE AR S Ao A7) y)gutuka, ARNE, A B ol B
& 5ed ARE AP AR 483 R shel Apae 2Ask ot olvlsk ggiek shAw MlE T

¥ Ao} vlaste] Kimsh Shim?e A% 1,4, 797 BNPS Aol 4] §7] k7o) 942 45 2 54 44 ejo} Alh5ee] 9
Zg3te] 420 5 E7FPDA &) ook olv] Q= o2 & F7b Aoislol A R A% 24 A% BNPF S
AL, Flynn &2 A5 2 o] 558 BNP w27k 9@ A& & A3tk Maeda’@k Zhu} Niel'= =531 A2 5-7]
3} 25 2] 7 €] vl E(patent ductus arteriosus diameter to 32 BjolA AT Hed 4= 9l o o]uf v P o]
left pulmonary artery diameter ratio, PDA/LPA ratio)¥} 1% A7 S A7) = 9) 31 o] = BNP 2719} o] 9g& 4
Aol ek 500, Jeong 54 BNP ¥57k A% 220 glck @vh AltE el A5 o4 A ek 23} A9
A8 o5 4739 u]E(left atrial aortic root ratio)?} A ©]3= Bjo} 2gke] AlukE e ARl A wlT), AW o7, A
% 397 = PDA/LPA ratio®} diastolic flow of the left pul- v, A 43 o] S d o7 4= gleka &het ! Girsen 512
monary artery L1 A% 52U Twlyte] 243} ¢dyto] o] ATtoll W= At 2] ¥ AlG(pulsatility index)T Ef
sk ot Batel g S mEshA ek W = obe] BNP AT Agte] Jrku dhul, ol euk Azke] AY
T5S AR T A)7lo] BNPSF PDAZ Aol Qlcka WiEst  F7hs Hot $44e] FRakE S v o] o]
Wglel gHHOR ARt Bag Ao ov] Qe F B4 e BNP £49 dnslE Ao Yk g
g =S s AT Aol e AT U daEe]  dske] Bane elsty] gistel 24 44 wAS] CRP L B
o @ AR A7 ek, EE hFG =R EA YT oT W 2 PAE 2AFSY O CRPE ARG -0.02152 e
ofn] Q= T VNS 3= BNPY Aetgk(eut off value)s  4#3AIE 7HA AL, Bld 22 AN Bl A EH“P =2 A=
S AABEL Utk 2 AFeA = S 394 BNP dutgte & AIFSE A7)7F 2016 R = 879 Ejknle] = Qlar, 11
722 pg/mL31 ™ Kim¥} Shim*2 A5~ 424 BNP 412 pg/mL, T 0 SRS H S 3 O] AR A Sl E o ATRAAE
Flynn 542 A% 29 ©]F 300 pg/mL, Lee % A5 24A13F  71ek &= QISUth A5 31 BNPeL @ ato] dA7iA o] A5
ol 468.5 pd/mL, AF 48A17ko] 935 pg/mL=E olof7|3ta 9l & Aty B Tauber 5192 BNP § &= A e 559} A3 §lo]
t}. Choi 5/ A% 3Y9 A 1,110 pg/mL, Jameii Khosroshahi PDA7} §lo] & A& X %7]—Q0i A& 595 74 chal Bl

oL EHEE gole

598 450 pg/mL B15|e] AErket S AL R
Aol 7 Atk

FspH oz ov) gt Su AEe) Az g 24 9
o] BNP 5:29] £]0|& 917] §13) o A 28 A WG T} 5%
A A 8744 Bag ol thsh BNP 5418 vl astgiAm 45

1,394 = BNP 447} x| & %

sl 24 AFol e A 7T Al

3
£ 4ug welstel 243k Ao] B
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