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[WZE] B HIXREMEEAR (BPD) XTR7ILAS ENMSIT AR, FiE [
PEZEI 2017 4 9 F 28 2019 4 12 JJ Wil AR RS <34 J8, JF e e iEats 40 I & 3. 6. 12 AWM AiT AR E
BT P2 LTSN 4. MRS BPD 2H (n=23) FIHE BPD 4 (n=27) , LLASTZH B LSRN A Ay
ZATRETEER, &R BPD 455E BPD 41 LIRS 40 JRIEH A LA 7RI 2 ¥R 25 R T8 8 X

(P>0.05) o Gesell KB HEH, BPD ALIEAGE 3. 6. 12 HRHIREANSIIE . iERET TR . L8P HEEK AT
B (DQ) A DQMXFIE BPD 41 (P<0.05) ; Wil LA IEAGE 6 HIRET FIEREX DQ & T2 IE/RIE 12 A it
(P<0.017) , ZHIEJGEY 6 J#BI+E2217 AHEIX DQ & T EGH: 3 % (P<0.017) , ZHIENGHEY 12 RS i
PEAT HREX DQ = TAlIERGE 3. 6 Al (P<0.017) o Bayley K& 1R 11, WL LA Rtz 2 ke
fegE R IEGI2FE X (P>0.05) , AIEREE 3 HIEHE J) & Rfefom T4 EMR T 6. 12 A#% (P<0.001)
it BPD W7 ILEEAER 1 AENEAE BPD By A E A R BYEG , WRIRT 4T M.
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A clinical analysis of neurobehavioral development within one year after birth in
preterm infants with bronchopulmonary dysplasia

GU Jian, LIANG Shao-Zhen, SHI Bi-Jun, LIAN Chang-Yu, ZHONG Xin-Qi. Department of Neonatology, Third
Affiliated Hospital of Guangzhou Medical University, Guangzhou, Guangdong 510150, China (Zhong X-Q, Email:
zhongxq2001@126.com)

Abstract: Objective To study the effect of bronchopulmonary dysplasia (BPD) on neurobehavioral development
within one year after birth in preterm infants. Methods A retrospective analysis was performed for the preterm infants
with a gestational age of <34 weeks who were born from September 2017 to December 2019 and completed the follow-
up assessments of neurobehavioral development at the corrected gestational ages of 40 weeks and 3, 6, and 12 months.
According to their diagnosis, they were divided into a BPD group with 23 infants and a non-BPD group with 27 infants.
The outcome of neurobehavioral development was compared between the two groups at different time points. Results
There was no significant difference in the neonatal behavioral neurological assessment score between the BPD and non-
BPD groups at the corrected gestational age of 40 weeks (P>0.05). Based on the Gesell Developmental Scale, compared
with the non-BPD group, the BPD group had significantly lower global developmental quotient (DQ) and DQs of fine
motor, adaptive behavior, and personal-social behavior at the corrected gestational ages of 3, 6, and 12 months (P<0.05).
For both groups, the DQ of language at the corrected gestational age of 6 months was significantly higher than that at
the corrected gestational age of 12 months (P<0.017), the DQ of personal-social behavior at the corrected gestational
age of 6 months was significantly higher than that at the corrected gestational age of 3 months (P<0.017), and the DQ
of adaptive behavior at the corrected gestational age of 12 months was significantly higher than that at the corrected
gestational ages of 3 and 6 months (P<0.017). Based on the BSID-II scale, there were no significant differences in mental
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development index and psychomotor development index at each time point between the two groups (P>0.05). The
mental development index at the corrected gestational age of 3 months was significantly higher than that at the corrected

gestational ages of 6 and 12 months in both groups (£<0.001). Conclusions

Preterm infants with BPD have delayed

neurodevelopment within one year after birth compared with those without BPD, which should be taken seriously in

clinical practice.

[Chin J Contemp Pediatr, 2020, 22(6): 583-588]
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KEREM & E AR (bronchopulmonary dyspla-
sia, BPD ) & e 3™ 5 i A LIS Mt ER s
FEEXHONFR I LAEA T 28 d I AN BETEZS S FRES
FR R I SR RN B >88%, )3 B S A FEIGA
7 o BPD AU A LHRE M4 2 (1) £ B,
HWIRFE 1 S NELYILFET- N EERR A, A7
7= JLH BPD [ &R 400 33%, Haminl 82
M EIIREREAT, HBLOITIIREREML . ML B R
ERNRJGFR, FeERCE LA FE ", BPD
ke SR, Bl R A R YA O
fit 54 BPD FAH L, BPD H 7 JLH S fEAEph 4 %
AR ALK BT, anis shEEaG . DA IEEAT A
P Bt g i H AT XF BPD LM & B 4
SRR 5E R 2 4 vh T AR S A B R LG
17 A DN EO e =R €10 2 TN & e 2 s [
F RV 36K, BPD X2 & & 5,
L, ABFGE 0T A 05 1 AR R[S A5 A i 2617
ok EREVTAE S, ¥R BPD M3k BPD HL7 Ly
AT NEBPGE LS, Rl IRAE U RE +
T, DRI 2 S T R
1 #RERE®
1.1 MRIH
] JA7 4 1 4% 2017 4E 9 H & 2019 4F 12 A T
I EERR 2B R 5 = B e A It e W 4
B LR LA R S, AR Y
(1) WA <34 ; (2) &5 1d N ARG
(3) fEBE R >28d; (4) FERL IE R4 40 JH
K3, 6. 12 HIEMEAT AR BIAGE o HEERARE:
(1) B AL Rl 5 % 8™ 8 58 R M w B &5
(2) B (g = TRmAN T
I, ARET R A . A AR R . B A Lk Sk
MPERG . A LIGAEAE . A 55 Al ) &
(3) AFAEILER L, (4) BMUNEE . &4
Fegi A 50 =L

KHAEEERILE DA ANREFT R

JT ( National Institute of Child Health and Human
Development, NICHD ) 2000 LAY BPD 12 W i
e ALK (521% ) = 28 d A LIzl
BPD", R4 275 BPD 43k BPD 41 (n=23) #
JEBPD 4 (n=27) .

AR5 C ) BRI B R o = BE B fe
HZE b2 it (2019 4F55 029 5 ), HAFFEXE
RRIFHCEZ AR E .

1.2 FRpE

WA B Im R SR, (46 (1) — i
PEGLL ARG AR AT BAEN
INTHRRRIL. BIEZHE KT (2) SMHakd
AHOC B L AR 0 e s PR 3R R R0 v I s . i
W, IEORIBIBE IR . BN R ILAE KA R
(3) AEBE I RIAH G IGO0 75 A B A LRy
B A LR FE M /N B 45 W %8 ( neonatal necrotizing
enterocolitis, NEC ) | 44 & 5 {8 FH . i = P il
(intraventricular hemorrhage, IVH ) 1 2%, #HLH##
SUTE] . EVEITINED, ARSS 1R KA TR G 32~34
i Fsf Sk R 2 1L 3 i 5 45 e 4 30 o g T 0 {1
('systolic velocity peak, SVp ) . & 5k A W i I
J# (end-diastolic velocity, EDV ) | IfiL it B 71 8 %4
(resistance index, R1) ; (4) #&47 KT PG
5. A IE RIS 40 JE AT R AR LA 24T R I e
PF 43 ( Neonatal Behavioral Neurological Assessment,
NBNA) , ZIEff# 3. 6. 12 B AT Gesell X
B Al Bayley £ Fm#E I ( Bayley Scale of Infant
Development I1, BSID 1) ¥,

1.3 BIEFHE

(1) kmuEAER A 7E405 1 JE N R ERR
I 32~34 JAIATIR S Sk MU A A, il SVp.
EDV . RI”, ELRERAE i 7 B2 2R 17 508 A
JUREK i T AR R B 2R 58

(2) NBNA: fufif 20 A 2470 5 bF, %
I3RS AREDC: AT MAETS . BBk . FEL
sk IR R — RN, W Ar 40 43, R4
=35 5r MIEH, <354y RS HAREE 1 4L
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WA TRIEAETEITA R L IE R 40 J5 B
TFPERE o

(3) Gesell KEFHR: KHIERRLE
2T 1985 4 E N ARMEILAETT G il 2, A FE
KahE, KEanfE. Fil. EmtE T . #hsgqT
5 AR, S12A4H, RBAREX AR ELL
B i (developmental quotient, DQ ) 7~ DQ Z54%
HIE: =85 MIEH, 75 < DQ<85 i N4k
BWRE, <750 MEBRE", mAR 1 £ ILE
WG LR E EATER LA EMGIE 3. 6. 12 H
BT AE o

(4) BSID 1. BSID I 5 % 74 4 FoRS o
IBEITRR 2 AR . B RSN T R
HE MW RIEsh, 163 &, HE kIR
( mental developmental index, MDI ) %7K, A5 1 1z
SR KB Sk diz o, 3t 81 %, kg
fiiz 3l K& S5 5L ( psychomotor developmental index,
PDI) /R, MDI 1 PDI 24 H5E . = 130 NIEH
7, 120~129 KT, 110~119 K, 90~109
JHAE, 80~89 AR, 70~79 MIEARA, < 69
H &k F R M AR 1 44 LR LR E BE
AR R JLAMIERGIE 3. 6. 12 A IREHEFTIEE .
1.4 ZiF=ZEHH

ffi F Epidata #F 17 404 5 A, >R H SPSS 25.0
AT R AL B, A IR A T BB
B+ b2 (Rxs) Fon, Al BRI MRE
At KB s 2230 . THECFE R BRI R (% )
For, AR R B Ek Fisher RSB ERAG 55
XFAF G S P AT R & B BE V1 bRk F B 2
R 24T S, R Bonferroni 134T I
Fo 42, Bonferroni 325 LA P<0.017 Jy 22 53K it 2¢ &
S, A P<0.05 MERAGE L,

2 #HR

2.1 3EBPD £2%1 BPD A& )L — &L

4 BPD 4141 BPD AL LIS AR |
WAARE ., NTRRIBIL, fE . BOEZHE K
W= AR BEEAEOR I I | BEE AT IR R R
G . ENEE .. RILERZ R G2 78
TG FE Y (P>0.05) , W1,

%1 3JEBPD 45 BPD AEJL—HEERILLE

dEBPD 41 BPD 41
(n=27) (n=23)

B [n(%))] 1141) 13(57)  1.239  0.266
AR (x5, J8) 305+1.8 29.7+1.6 —-1.600 0.116

EE| Uy {5 P

HAARHE (% + 5, kg) 1403 12+03 -1.824 0.074
INFREE L [n(%)] 6(22) 6(26)  0.102 0.750
HETE [n(%)] 14(52)  11(48) 0.081 0.777

2R 2 H T KF = A8
[n(%)]

BEEARURIIE MR [n(%)]  12(44) 9(39)  0.144 0.704
RESEEIRIIBEIRAG [n(%)]  10(37) 7(30) 0241 0.623

12(44) 6(26) 1817 0.178

IR [1(%)) 10(37) 8(35)  0.027 0.869
BENE I [n(%))] 3(11) 3(13) - 1.000
LA Z B [1(%)] 3(11) 2(9) - 1.000

2.2 {EBTHAEIME K IE R b4k

BPD 4 F1 4k BPD £ & L A B 9 18] gk 4 |
NEC. IVH [ kA2, B es), DOk
MG 1R R T A 32~34 JERBR LA H5 4% (SVp.
EDV. Rl) Z5T4tit == X (P>0.05) . BPD 4
FELHLIGE SR ) S 6 58T B ) 3K F4E BPD 41
2L (P<0.05) . W2,

%2 FJEBPD 4H5 BPD AEJLIERHAE M X E R LR

4 BPD 41 BPD 4

H n=27)  (n=23) iy {8 P A
T [n(%)) 8(30) 730)  3.158 0.206
NEC [1(%)] 0(0) 2(9) - 0207
IVH T 4% [n(%)] 5(19) 3(13) - 0711
FEFRFE T [(%)] 10(37) 13(57)  1.898 0.168
MBS E] (x £ 5, d) 15£12  37x15 5721 <0.001
SAEJTINA] (e £ 5, d) 24+13  50+13 6416 <0.001

HEJE 1 JE SVp (s, em/s)  27+7 27+11  0.079 0.937
HJ5 1A EDV (x £5, cm/s)  9+3 9+4  -0.242 0810
HJE 1R (x x5) 0.67 +0.08 0.69 +0.07 0.799 0.428
A IE R 32~34 J& SVp
(x +s, cm/s)

LT A 32~34 JE
BlERRI 3234 AEDV. ) g 12+4 0208 0.836

(£ s, cm/s)

A TEARHES 32~34 J& RT

(xxs)

43+ 11 458  0.601 0.551

0.73+0.11 0.74 £0.07 0.608 0.546

e INECIHH A LIRS/ NMa S 9, [IVH] % P H I [SVp)
e 390 A0 378 S B D AL [EDV &7 Sk AU L TR 5 [RT) L 32 B
B
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2.3 HWEXFISERER

BPD ZH 2 1F i 1% 40 JEI i NBNA 1543 (35.7 +
2.3) 59k BPD 4175341 (355+3.3) WL ERT
GiiteFa X (1=0.316, P=0.754) .

S M FOR )y 22500 o, N [R)2H (Al A
BN VERE X DQ (F=5.247, P<0.05) . & W 4T
K fiE X DQ (F=10.683, P<0.05) . #2547 K fig
X DQ (F=5.789, P<0.05) K i DQ (F=7.482,
P<0.05) 225 A G157 a8 Lo AN TR SR R 3
YEfig X DQ (F=4.583, P<0.05) . 7 i fE X DQ
(F=7.131, P<0.05) . & BPEAT M REIX DQ( F=6.184,
P<0.05) . #3847 MEEX DQ (F=7.834, P<0.05)
K5 DQ (F=4.531, P<0.05) Z5H5 3155 X,
MR SIEREIX DQ (F=2.001, P>0.05) . %54 3h
fE fig IX DQ (F=0.335, P>0.05) . & it fiE X DQ

(F=1.062, P>0.05) . if W PEREIX DQ (F=2.421,
P>0.05) . #3847 HAEIX DQ (F=0.759, P>0.05) .
S DQ (F=2.608, P>0.05) B S 54 M T HAEH .
AR AP LA s . P2 R LA TE iRi: 6 A
IR TR RE X DQ & A IEG IR 12 H#:( P<0.017),
A IEAGEY 6 A BTHE22AT MEEIX DQ & T Efqile
3 A (P<0.017) , ZIERGEY 12 7 B EF s v 17
AREX DQ T IENGE 3. 6 ik (P<0.017)
L35 3~8,

% 3 3EBPD 471 BPD A& = Gesell £

KRR DQ B (F+s)
] . UERE SRR SERES
AL BB SHe e 2w
4E BPD 4H 27 90 + 14 93+9 91+ 11
BPD 2H 23 84 + 11 93 + 8 91+9

e EEMEVORE 220 R TR & 2253 (F=4.583,
P=0.013) ; /PHNEILES (F=0.819, P=0.370) ; WHEHES
A ZETLZR M (F=2.001, P=0.141) . IS W LS
TGt L (P>0.017) .

* 4 3EBPD £2#0 BPD A& BT & Gesell 2%

FEMENIERER DQ b (x=xs)
S AIEfRE  AERRE gERE
A b 3 At 6 Hi% 12 At
4k BPD 41 27 92+9 90+6 936
BPD 41 23 87+ 10 88+ 9 90+ 8

e R MRS 2200 R TSR 625 52 ( F=1.253,
P=0.295) ; /A EES (F=5.247, P=0.026) ; WaHZE 545
HRETLHENER (F=0.335, P=0.716) ,

%5 3EBPD 4% BPD A&RK & Gesell 2%
SiEREX DQEEE  (x+s)
. AIEIRE  2lIEMRE AEiRkk
4
AL b 3 Hik 6 A 12 A#E
4F BPD £ 27 96 + 19 100+ 8 88 + 8"
BPD 4 23 89+ 15 94+9 88 +£9°

e WA TR 22000 o TR R R 25 (F=7.131,
P=0.003) ; /FHNEILES (F=3.471, P=0.069) ; WEKHNEE
NHHZEIAHEAEH (F=1.062, P=0.336) , an~-5[64 2]
% 6 HigAL, P<0.017,

%6 3IE BPD 4A%1 BPD A& & Gesell 2%

EMHEITHEER DQEEEE  (x=xs)
, AIENRE  SIEMRKE 2GR
Q =]
AL BE SHw e AR
4k BPD 41 27 92+6 90 +7 93 + 3"
BPD 4 23 85+9 87+9 90 + 4**

H: AR T 200 BoR THHAIN 25 (F=6.184,
P=0.003) ; 4 E %5 (F=10.683, P=0.002) ; b F %
H5AHMNETLAA TN (F=2.421, P=0.094) ., ax5R4ALE
e 3 A AR, P<0.017; b S5FIALIENREE 6 H M,
P<0.017,

%7 dEBPD £8%1 BPD A& B} & Gesell 2%

HRITHEEX DQ LR  (xxs)
AIERIES  SIERRE  AIEHRRE
4
LA b 3 Hik 6 H iy 12 A i
3E BPD 41 27 88+ 10 93 + 5" 91 +8
BPD 41 23 8211 91+13" 87=+7

T EE ORIy 22504 R TR E 2R (F=7.834,
P=0.001) ; ZMHEZEZES (F=5.789, P=0.020) ; MfEHEZE 55>
HINETCAZ TN (F=0.759, P=0.471) . a i-5[E421E MR 3
HigML, P<0.017,

% 8 3EBPD 42#1 BPD H&HAf & Gesell 2R 2 DQ L%

(x+s)

i L ulERl SRR SRR

) BB SHe e 2w
4F BPD 4H 27 91+7 93+5 91+5
BPD 41 23 85+9 90+6 80+5

T MR GORT 2208 R 1A R R 225 (F=4.531,
P=0.019) ; SHALNEESR (F=7.482, P=0.009) ; WHHIHE 55
AN RICHAEA (F=2.608, P=0.089) . i 5 FjWiLb452E 7
Gt (P>0.017) o

20 B YR 22 M s, AR 4
fa MDI ( F=2.661, P>0.05) . PDI ( F=1.984,
P>0.05) Z5 LG iT2FE L, ANE B E MDI 2 5

586"



F2EFEM
2020 4F- 6 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.22 No.6
June 2020

432 FE L (F=10.435, P<0.001) . AS[A]f A5
PDI 223 G55 L (F=2.428, P>0.05) . MDI
( F=0.878, P>0.05) . PDI ( F=1.644, P>0.05)
B SR TCE BAER o AR S R L s
WL LA IE RIS 3 H #EF MDI & T2 IERRI 6.
12 A (P<0.001) . W3 9~10,

%9 3EBPD 4270 BPD &R = BSID |l 3 MDI tb#

(xxs)

ANEfER 2B 2l
4
AL b 3 Hik 6 Hi% 12 A i
3k BPD 41 27 99 + 8 93 + 8" 94 + §°
BPD 41 23 97 + 11 91 +9" 88 + 16°

T EAE VORI 220 R TN 225 (F=10.435,
P<0.001) ; /MEZETLES (F=2.661, P=0.109) ; HAIEZES
SR ETLZHIER (F=0.878, P=0.419) . ax- 544 1F K
%3 HitMLE, P<0.017,

%10 3EBPD 470 BPD A& & BSID |l &3 PDI Lb#

(xxs)

S AIERE  AERRE gERR
4]
A e 3 Hik 6 Hi% 12 A#E
4k BPD 41 27 98+ 10 92+8 93+ 10
BPD 41 23 9212 90+10 93«8

e EE MR TR 2250 0T R T IR R R J022 57 ( F=2.428,
P=0.094) ; SMHNEITER (F=1.984, P=0.166) ; HAEIKELE
SHHEREITCZLHEAEH (F=1.644, P=0.199) .

BPD J&—F & VMt 0 25 G AE, 32 L
ABIGES | REE | AERSZ IR F s Y IRk,
W& 1297 RuR B AR B4R =, BPD BJLIRUA L)
R, AR BT KRR B A R L R
"™, AHOCH SRR R, BREAEMES AN E, T E
A A 9 9 45 v A R 3R P SO LM & kB R
fi 11 BPD [Al#F AT A P 2O 2 Al & i R Az 40
e S AN R O & KU 3 17 Rt # BPD
XA A RE I, X B iR BPD 77 L
2SI ED i

ARBFSE B, =L 1A N AR X DQ
BEAF S B R TR e, S R HRSSAT R REIX
DQ A1 MDI 7ELIEfiGIE 6 H G fE1e FRgka, wf
DL B LZEA R BE X A KR B R AN 5 4
— B, XA IR TR LR E S A

TR R E D AFAE2E 5, XA ML AT g
P2 LAE G 5 75 AN B S0 B 58 T 7 AP IR
A o 2

ARHFFE 7~ BPD 21 AR LATUAGE A 18] 5 5 4
JEtEHETFAE BPD 2L, #2758 BPD &L Tl
A, WHReAs 25, SAMOBUETE R, 2R L)) L
SRR R WS, R AR R LI 4L
EEE S UL T I R o A 22 DR A s L
TE AR, T AR PR s ) 4R RT REfE BPD LR
JUEE S i i B, gk S ok 7 IR g AA
DIfes =2, AmrsEdh, 405 145 BPD 418
JUREANBHPEREIX DQ. &N AT MEEX DQ. #138
TIREEIX DQ. &L DQ JrH PS4tk BPD LK.
Y5 Short %5 P F G IR GE A — A, P TR
EETHRHZEG, BPD #)LH A A eI
B EBE KB IHERIT. FEE, 5T
Gesell & & R IATH = LG L B HEVITTAL I 45
KWK, BPD K= JLTE 0~3, 3~6, 6~9, 9~12 4
AWE Rt MKz, Kidnzsh, FiEftsg
F1 R v g — bl 22 Fh i 2 T B BB 10 & A R
B TEBPD 4 M,

R R BN, 0 BSID 3645, %P4 LA
S ATLEINAL, iB83h . BT iSRRI
i, BETERFIE R BPD f ) LAE X SE 5101 % 75 3
TSI, Horp MDT 43 8CRFE2{IE T-3E BPD 41
HWLZ sh R R M 2 P, AR5, BPD UL
PDI #1 MDI ¥/ T4E BPD # L, {HEF TSt
SR N FTRESE BSID & 76 A KR 19 ) Xt e 5] 45
RIS RE RN I, AR T 5 B Y KA R — 2
BUF. 35 SR B g LR 21T W R E
F14) 45 288 i 2 A 0 o 2 T R IX IO AR 58 42— 3K
Gesell & T H 22 ko 30 450 3 o /55 HL T 40 DX B RS 4
oo PREFRATII RTINS, HEBR A i 1 < SR TR 2 A
R KT G, BPD BILTEASS 14N
4k BPD LM SAT W R BIE)G o

FERL R LR K R L, 1 % DLRT R
sEAb T HOF AN . AT R K B A B s P A
W en, TEAJE VAR X — M4 & B 1Y s i
1, R BT EA A Sk ST,
JuHSZ BPD 5.7 LI AE BPD L7 JLEE M &4T
KBERE, IR EFTATEMN, & WREViIFit
PR 9, MOmTs et T ok B i A A o
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