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Association of early fluid load with serious complications
invery/extremely low birth weight preterm infants

PAN Ting, YE Lili, XU Yan, WANG Jun”
(Department of Pediatrics, the Affiliated Hospital of Xuzhou Medical University, Xuzhou, Jiangsu 221002, China)

Abstract: Objective To investigate the relationship between early postnatal fluid load and severe complications
such as bronchopulmonary dysplasia (BPD) , neonatal necrotizing enterocolitis (NEC) , brain injury in premature infants
(BIPI), hemodynamically significant patent ductus arteriosus (hsPDA) in preterm infants with very low and extremely
low birth weight. Methods A total of 147 preterm infants with birth weight less than 1 500 g and gestational age less
than 32 weeks who were hospitalized in the Neonatal Intensive Care Unit of the Affiliated Hospital of Xuzhou Medical Uni-
versity from August 2018 to August 2021 were selected as research subjects. According to the occurrence of diseases,
they were divided into two groups: an experimental group and a control group. A case—control retrospective study was
conducted to compare the differences in fluid intake between the experimental groups (including the BPD group, the NEC
group, the BIPI group, and the hsPDA group) and the control group on days 1, 2, 3, and 4 after birth and the total fluid
intake in the first four days. A receiver operating characteristic (ROC) curve was plotted to predict the optimal daily fluid
intake and total fluid intake in the first four days after birth for preterm infants with very low and extremely low birth
weight. Results  The total fluid intake in the BPD group, NEC group, BIPI group and hsPDA group on days 1, 2, 3 and
4 and the first four days after birth were higher than those in the control group, with statistical differences (P<0.05). In
the NEC group, the cut—off values of fluid intake on days 1, 2, 3 and 4 and the first four days were 98. 9 ml/kg, 123.5
ml/kg, 131.3 ml/kg, 147. 8 ml/kg and 492. 1 ml/kg. In the BPD group, the cut—off values of fluid intake on dayl, 2,
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3, 4 and the first 4 days were 95.3 ml/kg, 112.1 ml/kg, 123.4 ml/kg, 141.4 ml/kg and 476. 2 ml/kg. In the BIPI
group, the cut—off values of fluid intake on days 1, 2, 3 and 4 and the first four days were 88. 6 ml/kg, 95.4 ml/kg,
120. 0 ml/kg and 128. 6 ml/kg and 430. 9 ml/kg. The cut—off values of fluid intake in the hsPDA group were 98.7 ml/
kg, 102.7 ml/kg, 124.0 ml/kg, 140.8 ml/kg and 496. 5 ml/kg on days 1, 2, 3 and 4 and the first four days, respec-
tively. The ROC curve showed that the cut—off value of fluid intake on the second and fourth day in the BPD group was

0. 87 and 0. 86, respectively, with the best reference significance. Conclusions High fluid load in preterm infants with

very low and extremely low birth weight may increase the risk of BPD, NEC, BIPI and hsPDA.

Key words ; bronchopulmonary dysplasia; neonatal necrotizing enterocolitis; brain injury in premature infant; hemo-

dynamically significant patent ductus arteriosus; fluid intake; very low birth weight infant
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Hh 2 Rl & B A KB (bronchopulmonary dysplasia,
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1.1 A% HEE2018 48 H—2021 48 AT
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fE NICU By 7= JLVE R FERT 5 g A bR, D
AARENT 1500 g, IR/ 32 Ji ;@ ABRTE]
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AFF A IEA A3 1A T 5k L v 57 450 (D 13 45 1]
) [ M( P, ,Py5) ] Form,2 4LIA] HLECR FH R ARG 56
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£ 1 hsPDA 459 hsPDA 40 877 LI IR A& L& (ml/kg)

i) n H1R H2R 3K 4K Al 4 d B
108.2 123.3 136.7
JEhsPDAZH 99 87.7£17.8 459.4+34. 1
(98.9,120.0) (116.8,133.1) (128.1,144.4)
113.1 130.0 144.2
hsPDA 41 48 98.1£20.2 489.5+45. 6
(104.6,124.0) (119.4,145.7) (129.7,157.8)
t/Z A8 -3.037 -2.177 -2.233 -2.567 -4.047
P 0. 003 0.029 0.026 0.010 0. 000
Fz 2 BPD 453E BPD A /™= LA A &2 b3 (ml/kg)
! n SIS DN F3K YN B 4 d S
94.0 102.7 125.9
JE BPD 41 94 137.1£20. 4 472.2£56.3
(80.6,105.8) (95.8,112.5) (114.5,141.0)
99.0 123.9 137.5
BPD 4H 53 149.7+10.9 509.2+43.5
(89.5,111.2) (116.6,129.9) (130.1,145.4)
t/7 4 -2.007 —7.496 -3.663 -4.893 -4.376
P 0. 045 0. 000 0. 000 0. 000 0. 000
% 3 BIPT 4153k BIPT 41 5 7= JLIAA A& HE 8 (ml/kg)
i) n ¥R 2R RPN 4K Al 4 d S
91.6 122.6 135.9
ik BIPI 90 106.3+13.0 454.7£40.9
(85.0,99.0) (114.1,120.4) (123.3,147.1)
95.7 123.0 139. 1
BIPI 41 112.5£11.6 486.0+44. 6
(90.0,107.9) (117.1,138.9) (129.6,155.4)
t/Z 8 -2.464 -2.999 -3.654 -3.745 -4.282
P 0.014 0.003 0. 000 0. 000 0. 000
R4 NEC 53k NEC 45777 LR A & A (ml/kg)
! n 1K 2R RPN 94K Bi4daE
90.0 111.8 126. 1
4E NEC 4 114 140.1£18.5 470.1£39. 6
(81.3,96.8) (100.5,121.1) (117.4,136.1)
95.8 117.9 136. 8
NEC 41 33 149. 6£15. 8 507.3+41.6
(88.0,106.7) (106.2,130.5) (123.3,147.0)
t/7 18 -2.777 -2.286 -2.888 -2.907 -4.572
P 0. 005 0.022 0. 004 0.008 0. 000

2.3 MAKEABMK B AKEFZILAEEH 4 d kA
¥ RREANEALEE ROC L s, NEC 414 )L
IR 1.2 3.4 KIHT 4 d SRR A ETE 2 91
47 98.9.123.5.131. 3 147. 8 492. 1 ml/kg, BPD 4
43509 95.3 .112.1.,123.4 141. 4 476. 2 ml/kg, BI-

PI 47351 88.6.95.4 .120.0.,128. 6 .430. 9 ml/kg,
hsPDA 443514 98. 7.102. 7 .124. 0,140. 8 .496. 5
ml/kg, BPD 4HA:J550 2 4 RIGIRA B HETHS %
B, 2 N AR 0.87.,0. 86, WLET 1,
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TIRESIAN IR, R A4 Y - A R 2 A 22 T 1) 22 4 3 1]
o perE W ) kAR K R AR R L, VAR A
BRI e 5 1 LG PRIG IT 1 E B4 8 4. BPD
hsPDA \NEC K fii oA 1t ik == J] il 1 B )ik 45 BIPT
PR IG H AE AR EE L LB I &RE 9 R 2
e, BB RV B & BB LA R R A
B faf 2 & A2 hsPDA A7 fa i 28, hsPDA K
BF[RLAEAE , Co I B A ) A 4 U B It 706 B S 4 34
IS =6 4 1A DR R T v, R AR DA I A P 3 TR B |
FEC 7K A R 5238 5 R A hsPDA FR LA 25 1L 3
WD FEEREREE AR, BANG E | P E R
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I NEC %/ 5 L REA " R Az 5
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RE S I A AR OC ™ E1 I AORE I R A XU . FEARIFSE
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KT 4 d SR Y I B TR hsPDA 41, 2 R A4

(R AE B UIAE G

BPD & JL P 0 B e 1) R, El-
khuffash 25 % B P2 L T A5 A 2540 % & A
DIREANEE 4, WA= S il I 4 e 34 w8 R i 3 2o B 2
XoF i AL A8 P % B i B TR T, YRR A s 22 mT
FHIX R, T30 BPD FRAEE I A 8 ; WA 2
PR R A A1 2 T A 8 1) = 00 A PN B i I
FEAERT P95 & AR AE B N, il i 372 38 410 5 | ke v P 240
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T M AR BRI e T ke T R RE 0 , T I P 3
T S B 3 R 2 B NI 1) 7 R B Rk B (]
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eSS 1 8 BPD 41 K dE BPD 41 LA A &
A EXES,BPD AHAE LIRS B E &, 5
W EJE BPD HULERE BPD LA H WK AR
Ko B, I R AR v ™ 48 o] 5 09 90 44 SF- A %
PDA Fl BPD Ry 2 %2, AMF5EEE R WoR A
JAHI 4 K BPD 41 LM H AR A S B &35
TAEBPD AL, ZRA G E X (P<0.05);
ROC HHZHEM BPD 2155 1.2.3 .4 KA 4 d Wik
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R B 2 W 95, 3,112, 1,123, 4, 141. 4,
476.2 ml/kg, HLIES 2 4 KEWiES % 5 URtE,

BIPT =24 45 figi 7K Jib | i == & ] P 3 468 40 i
FEBE F5 P i A AR, = LA IS 2R BE 4548 S )
AEAY A R & A= BIPT B A 6 IR 2%, 24 i 1f
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T R 58 2 A I I oA G i O R 3 AS T S i o,
FEFE WA BRI A A T L AR ) R 04 A
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Hii 4 d NEC 45 H AR A 2 R R i ik it B I TR
NEC HEIL, ZRAGITFE L (P<0.05), 58S
hsPDA fAEA ¢, AR Mt for il 22 B R TSR

24Pk ok i PR AT RE S B K AR TR B
AR I R TAE 75 AR 8 B L) B 1 28 1k
Tt H % | DIR BE R AT BEA BF-A7 . ABFSE bk
B RS I8 AR I G, TR TR
T FBAR A R T LK T I 3 0 BUIRE” WA AR 25 2
B, T RE S B IT 4 AP AE IR 2270 0 534, BL Uk A
FEREA /DS, Ho [ BB 5, R R AT R S AR R
Gy I T REAAAE—E W B Ay, A1 ifE— 2B 6 T
KBEAS  Z s BEALXT HRBF T, LA BhIIfG R 2 il 6 45
P b S i A R R ARG 1 A A LR SRR AR A B

25 b, AR 07 far 5 AR AV AR A AT R A AR R L
hsPDA \BPD | BIPI % ™ 5 Jf & 0 1 & A= 45 56, FEXT
Frax s R LAY SR A B ep N v R A AR A
H,

SE 3.

(1] B, ARG RN, 55 B LA RO RAE I 2
IBUBPERTSE[ )] . AP S ULBLAR ,2021,23(8) :814-820.

(2] PG A: JLEAE b 3 BMEVE BT SO DT UMEL. FRE 25 K
KT AE ) LEERE W s P AR 3 AR PR B L e 495 =) 1 A8 18 v )81
A [J]. PR BE 224, 2018,21(6) :394-400.

[3] Bell EF,Acarregui MJ. Restricted versus liberal water intake for pre-
venting morbidity and mortality in preterm infants[ J ]. Cochrane Da-

tabase Syst Rev,2014, (12) :CD000503.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[18]

[19]

[20]

B H A, R, /NI SERTRTAE LB ML 5 R JEst AR
AL, 2019:596-640.
Rl P15, X =0 BEEEAR. 57 LBl K45 R AT mo il PR A o B G
e Eh S B TE [T ] AR ) URRAR, 2015,53(3) : 187-193.
Shepherd JL,Noori S. What is a hemodynamically significant PDA in
preterm infants? [ J]. Congenit Heart Dis,2019,14(1) :21-26.
XU, AT R, B, A5 B UR B2 SRR T Z IR T ].
2SR ,2012,14(12) :883-884.
Agut T, Alarcon A ,Cabafias F, et al. Preterm white matter injury;ul-
trasound diagnosis and classification [ J ]. Pediatr Res, 2020, 87
(Suppl 1) :37-49.
Arulkumaran S, Tusor N,Chew A , et al. MRI findings at term-correc-
ted age and neurodevelopmental outcomes in a large cohort of very
preterm infants[ J . AJNR Am J Neuroradiol , 2020,41 (8) ; 1509-
1516.
BRER R T, 55 LA MR 3 0 % 5 L Bk =
EARMSERN I ]. P A LR, 2021,36(6) : 18-
22.
Hamrick SEG,Sallmon H,Rose AT, et al. Patent ductus arteriosus
of the preterm infant[ J/OL]. Pediatrics ,2020,146(5) ;€20201209.
AR, B0 2R R LB IR A R P R S IR R RO ARE
SEFTLT]. T LR, 2015,30(4) :273-276.
Willis KA, Weems MF. Hemodynamically significant patent duc-
tus arteriosus and the development of bronchopulmonary dysplasia
[J]. Congenit Heart Dis,2019,14(1) ;27-32.
El-Khuffash A,James AT, Corcoran JD,et al. A patent ductus ar-
teriosus severity score predicts chronic lung disease or death be-
fore discharge[ J].J Pediatr,2015,167(6) ;1354-1361. e2.
PR, PRI AR, . B LR WA S S R
ik B A R BWEFELT]. P BE25A4 2021, 11(9) :95-98.
Bancalari E. Patent ductus arteriosus and short- and long-term re-
spiratory outcomes [ J ]. Am J Perinatol, 2016, 33 (11) ; 1055-
1057.
Al-Jebawi Y, Agarwal N, Groh Wargo S, et al. Low caloric intake
and high fluid intake during the first week of life are associated
with the severity of bronchopulmonary dysplasia in extremely low
birth weight infants[ J]. J Neonatal Perinatal Med,2020,13(2) ;
207-214.
YL B A LIRS KRS A2 P DF ST DMV 2. T8 7 )L
A5 45 2 O R AT 2 e 22 [ 7] 1l IRLARR 235, 2019,
37(1) :6-10.
Ongun H, Demirezen S, Demir M. Developing necrotizing entero-
colitis ; retrospective analysis of 1428 preterm infants at a level-III
neonatal intensive care unit over a four years period[ J]. Arch Ar-
gent Pediatr,2020,118(6) :405-410.
Mikeld PM,Immeli L, Leskinen M, et al. Hidden sources like sa-
line flushes make a significant contribution to the fluid intake of
very low birthweight infants during the first postnatal week [ J].
Acta Paediatr,2020,109(4) :688-696.
WS B #1:2022-05-16 &8 E H #:2022-11-08
ARG 0T



