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BAK/ K E AR LK G 1 min{Ii€ Apgar $F45 1Y
fERi & Zrpo s PEDEE

TR A LT I B AP R B SUR AR B Bt s R AT S AR 4

(MZE] B WA AEARE LA S | min € Apgar P4 (<743) WIfERER . Ak BIEHGE
20184F 1 H—20194F 12 A VLo HirA: LR W 4P B b L MR o ek G I RIS DIME 2 22 v i RS A P AR AT/
A AR LA IR IR TERL . #4205 1 min Apgar PES343 MAK Apgar PE4L (Apgar PF43<7 43) FIIEH Apgar PF4
4 (Apgar¥F53>741) o KM Z KK logistic A TAIRIT A J5 1 min ik Apgar PFARSEMARN R o SR ZI0E BAE
FREREZE (receiver operating characteristic curve, ROC HHZR) M B A e 8 hr Xt A2 )5 1 min ik Apgarﬂzﬁ'}’ﬂgﬁj{mm
fi. &R 99A 1809 FIMARABACH AR L. 1 minfik Apgar W43 & A8 4 52.90% (957/1 809) . ZHF logistic
RN BREBOS, BULHBE T min ik Apgar PF2- B9 KU/ (OR=0.853, P<0.05); ARMAEEOR, £IL
HUPL 1 min i Apgar PEJ3 A XS 8N (OR=0.999, P<0.05); /K 54 (198 LI 1 min I Apgar 45 0 XU 55 175
(OR=1.646, P<0.05); = i fff HIHE Bz B33 25 1 A8 LR BE 1 min fIK Apgar P75 9 XU 8248 (OR=0.502, P<0.05) .
ROC AT s, JRIE . HHAIRTE | SFo S R B P B BT8R 4 48 b & 10000 B 1 min ik Apgar i
S RELE R 0.554, FEREHR0.680, L5 ARMAEE . AR ZEIARE | 20K S50l 5 AR A Hh AR AR i LA JS
1 min fik Apgar PFA3 A XUBS: , 7 BB A FHARE e B0 3% A R T REAIRAE IS 1 min A Apgar P43 189 KURS:
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Risk factors for low Apgar score at 1 minute after birth in very low/extremely low
birth weight infants: a retrospective multicenter study

Jiangsu Multicenter Study Collaborative Group for Breastmilk Feeding in Neonatal Intensive Care Units (Han S-P,
Email: shupinghan@njmu.edu.cn)

Abstract: Objective To investigate the risk factors for low Apgar score (<7) at 1 minute after birth in very low/
extremely low birth weight infants. Methods Clinical data of very low/extremely low birth weight infants were
retrospectively collected from January 2018 to December 2019 in the multicenter clinical database of the Jiangsu
Multicenter Study Collaborative Group for Breastmilk Feeding in Neonatal Intensive Care Units. The infants were
divided into two groups: low Apgar score group (Apgar score <7) and normal Apgar score group (Apgar score >7) based
on the Apgar score at 1 minute after birth. Multivariable logistic regression analysis was used to identify factors
associated with low Apgar score at 1 minute after birth. Receiver operating characteristic (ROC) curve analysis was
performed to evaluate the predictive value of relevant indicators for low Apgar score at 1 minute after birth. Results A
total of 1 809 very low/extremely low birth weight infants were included. The incidence of low Apgar score at 1 minute
was 52.90% (957/1 809). Multivariable logistic regression analysis showed that older gestational age (OR=0.853,
P<0.05) and higher birth weight (OR=0.999, P<0.05) were associated with a lower risk of low Apgar score at 1 minute,
while the presence of abnormal amniotic fluid (OR=1.646, P<0.05) and antenatal use of glucocorticoids (OR=0.502,
P<0.05) were associated with a higher and lower risk, respectively. ROC curve analysis showed that the combination of
gestational age, birth weight, abnormal amniotic fluid, and antenatal use of glucocorticoids had a sensitivity of 0.554 and
specificity of 0.680 in predicting low Apgar score at 1 minute. Conclusions Younger gestational age, lower birth
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weight, and abnormal amniotic fluid increase the risk of low Apgar score at 1 minute after birth in very low/extremely

low birth weight infants, while antenatal use of glucocorticoids can reduce this risk.
[Chinese Journal of Contemporary Pediatrics, 2023, 25(9): 909-914]
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R e ol H 28 ™ 8 A sk g R ] R, B R
ZEVE SR REPR N R T e R BUR L L F IR
%, e AR E AR, BAR AR T L (very
low birth weight infant, VLBWI) . #{K 4 & & L
(extremely low birth weight infant, ELBWI) 7.7 )L,
Wb PR R, RS LR R BT A LB = S
%, HA N RIEW 23 —EmNsEm . s
AR, TR SRR A A A A LY
Bk M Y B R B, R AR
B ) LE BUR AR A, T I kg & AR X
K, IS5 248 E DIRE AT Iy A R ARG P

Apgar PPy i it B L A S5 BDZPIR B Y —
PG B 5 12, 20 B0 s B 7 8 A )L g B AN
FREEFIS . )5 1 min Apgar PF53 7T 2 Bk R
JUAE JE B2 IR, T TR A Tos A L=
BNEERE Y, A5 5 min Apgar PE53 1] PG 2
R, GGG ER R Y BRI R
2R A LE A ZNEAR B ©'5 1 min Apgar P
o3 5 MER I RAE A AR AR B Ok R,
Bii A= 5 1 min {% Apgar W43 09 & 42, I T4EJ5 1 min
DAL SR BCRRURR A8 SR i o e R o A A B A LI
JE R T AT SR ] 22 o B 23 A 5 1%
XL IR # A JLEAE W47 % (neonatal intensive
care unit, NICU) R} M 5% it 12 ol o i AR AV 5% M
45 KA A 1 VLBWI AT ELBWI AT T 5%
BT HA G 1 min K Apgar T G I, b
B VLBWIHI ELBWI 2 B K A= 3R IS5 14l
1 #ERERE
1.1 HRMK
INATLIRAE NICU BEL MRS ot e i R A5
PIEZH 22 O Il R ECHE 12 1 2018 4K 1 ] —2019 4
12 AfEBE B ILE RS . IAFRAE: Ak
<1500 g H ik <32 J A B 23066 6 7 Lo HEBR
PR TER SR (BRSNS 2 0] b bk & 5)
WKSAEARMD) . BRI . FORIST 2 nE a2k
241611, MRAZIAFIHEBRBRER AN A 1809 1
ENUIENWIE SIS P Y S NES YR G Vi S T (s S
Pt (S Ty [2016] 73%5).

12 H4

A= 5 1 min Apgar VR4 6475040 . <740k
K Apgar PEM4H, >7 53 MIEH Apgar WE4oreH . Hip
% Apgar PE43 2HARHE 1 min Apgar P¥F-453734 0~3 43 F1
4~753 2 DA .
1.3 TR

PR IR TVT 954 NICU 2L 37 5 eiedb ifs
IROFFEUMELH Z bl il REE A, (46 (1) —
oRk: BJLREE . iR R MR (2) iRdE
pr: BULABERS pHE . SIREMR (HCO,) . Bl
4% (base excess, BE) 7K3F; (3) FEpfAl&E . 4k
. BIR/Z IR ETR . 2R R AR SR
DL 5 SR AR R s G R e i R | A
IRIIF A IRYHRBURE ; (4) P2BFRER: BEP™.
REFE P RRA MR, FKA TR
AR EBIEER | BB iR S
P B R L R R R R B . R
24 h N IBTAE R
1.4 GitESH

K HISPSS 22.0 B #EAT G240 B o T BT
BLHME £ tnifE2E (x+s) Fon, ZAMLEER
PR ZRTr 2600 M, ZH 181 P USR] SNK ARG RS 5
HEGOR IR A % (%) R, LA R
H R IR % . 2R £ K 2 logistic [ 5 43 M1 4 15
1 min i Apgar W43 B SZ M A 2 o SR 323038 154
FEAE gl 28 (receiver operating characteristic curve,
ROC MiZk) 23 Bt Al S48 H5 XS 1 min {k Apgar ¥
ST . P<0.05 22 A G T2EE L,

2 #R

21 —RER

A1 809l L, Hrh L9591 (53.01%),
4 B2 850 1] (46.99%) ; ELBWI 346 1] (19.13%) ,
VLBWI 1463 il (80.87%) . “FI¥JJfiy A (28.6+
1.7) JA; P HAKRER (11832204) ¢ A5
1 min Apgariyﬁﬂﬂ (6.9+24) 4. 1 min Apgar“ﬂZ
I3 >T A3 A 852 1] (47.10%) , <7 43 BYAG 957 1
(52.90%) . H:th 1 min Apgar i3 0~3 4345 263 14] ,
4~7 5347 69441
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2.2 A[E Apgar s £2)LHMS S5 HriER LR
AN[A 1 min Apgar P53 1% 3 40 8 JL A BE i pH.
HCO, . BEWILEZE A G E X (P<0.05), H
Hi>7 532 pHE . HCO, /& T 0~3 434 f1 4~7 534,
BE BT 0~3 4341 F14~7 /34 (P<0.05), W31,

F1 AEApgaritoyBILHWMS S HIEREE  (f+5)
AL b pH (:n(ig;L) (mj(]::UL)
0~34%41 263 7.07+0.15  21+5  -53+18
4TH 694 720+022 235 —42x15
Syvil 852 7.29+030° 25+4'  -22x13
Pl 80.531 62.082  608.460
Pl <0.001 <0.001 <0.001

e a5 0~3 4 M 4~7 /P HLEE, P<0.05. [HCO, ] BRMR
ZM; [BE] B4,

2.3 1 min{k ApgariEa &M EZREREZ ST
1IEH Apgar PRS- AL Apgar PEA- 2 IR HS .
AT L SEURME DR LU . R B EK R
W LA A FBE B B2 LB 0 e 5 2 e 1
AEETETE L (P<0.05), oAb P FAE 2 4100 i1 L
BERIGEEL (P>0.05), k2,
2.4 1 min{kApgar i #MEZER ZEES
Ph 1 min fIk Apgar PF43 0 AR &, BRI ER
ST ARG E NN Ry AR R, T2
& logistic FIH 7. &5 ERA: Bk, BIL
H B 1 min & Apgar 343 B9 XU % 7N (OR=0.853,
P<0.05); HAEREBA, BILEI 1 min il Apgar
PRI KB AN (OR=0.999, P<0.05); F/KFH
L B 1 min K Apgar 343 9 XU 85 55 (OR=
1.646, P<0.05); 7 Firfl FHA Bz B R i /L 3
1 min fiX Apgar ¥F 53 #9 KBS %8 I8 (OR=0.502,
P<0.05), W33,
2.5 fEXERXT 1 min {§ ApgariFsr B Fil M &
IR Z K logistic [BIH T o8 BGie . Ak
PR K S I R IR K BTRR A 1 min fIG
Apgar Vo3 BT SE M R 3R, %R ROC ik i
R X 2L [ 2R XF 1 min G Apgar P53 19 #0047 EL
R IR . Rl <28.5 JE FU HH EE 1 min fik Apgar ¥

oy B R R 0.521, RSN 0.644; HAEIRE
<1 047.5 g Wi E 1 min K Apgar ¥F43 19 R A5UE Ry
0.328, 454 0.843; K 58 H0 i 2E 1 min
ik Apgar PF43 19 R B M 0134, F7 5784 0.920;
7 0 W B2 0 8 25 T HE B 1 min IR Apgar P53
() RARE R 0.339, RN 0.793; JE#E . HAAK
o AR R EE AR R PR 4 MR RE S
T H R 1 min I Apgar PE43 0 RALE K 0.554, FF
S R0.680. W4, E1~2,

R2 1 min{ApgariEH i E X BEREZ ST
1IEH Apgar Ik Apgar
ity el WA dME PME
(n=852) (1=957)
G & + s, JH) 200+15 283+1.8 8793 0.001
HUEATE x£5,0)  1226+176 1144+220 8.636 0.001
BB [51(%)] 437(51.3)  522(54.5)  1.916 0.166
Z i [51(%)] 218(25.6)  227(23.7)  0.847 0.357
2RI [B(%)]
<35% 704(82.6)  766(80.0)
1.981 0.159
>35% 148(17.4)  191(20.0)
HE ™ [151(%)] 443(52.0)  429(44.8)  9.275 0.002
I [11(%)] 441(51.8)  510(53.3) 0424 0515
R AL [151](%)]
T 496(58.2)  604(63.1)
<24 h 115(13.5)  122(12.8)
4953 0.175
24 h~1J 188(22.1)  181(18.9)
>1JH 53(6.2) 50(5.2)
T AR L 505
%) 147(17.3)  183(19.1)  1.055 0.304
UL YRME IR S
%] 160(18.8)  134(14.0)  7.558 0.006
UL URBAIF IR
SR (%) 19(2.2) 15(1.6) 1.073 0.300
AR
0%)] 145(17.0)  162(16.9)  0.003 0.959
FIKFEH [H(%)] 68(8.0) 128(13.4)  13.574 0.001
FEHT A A [(%)] 14(1.6) 16(1.7) 0.002 0.962
PR AR R
I 676(79.3)  633(66.1) 39.258 0.001
PR B IR B
(%)) 368(43.2)  454(47.4)  3.280 0.070
FEHIT 24 h NI
B2 (%) 347(40.7)  365(38.1)  1.265 0.261
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£3 1 min{kApgariEHHMEZN S E RS
At B SE Waldy? P OR 95%CI

figi el 6.594 1.034 40.709 <0.001 730.998

Jisric3 -0.159 0.043 13.465 <0.001 0.853 0.783~0.929
AR -0.001 <0.001 13.594 <0.001 0.999 0.998~0.999
ST RME R -0.251 0.133 3.546 0.060 0.778 0.599~1.010
lF=ois -0.025 0.109 0.054 0.817 0.975 0.787~1.208
FIKFH 0.498 0.163 9.335 0.002 1.646 1.196~2.266
7 H AR R B R -0.690 0.112 37.992 <0.001 0.502 0.403~0.625

T RS ATR AR S b, HAoh =i,

R4 HBIEFRXT 1 min{k Apgar iE4 89T &

B AUC 95%CI P HRHTE R e AR Ie
lisiits 0.608 0.582~0.634 <0.001 <28.5 0.521 0.644 0.165
AR 0.603 0.577~0.629 <0.001 <10475¢ 0.328 0.843 0.171
FKFH 0.527 0.500~0.554 0.047 0.134 0.920 0.054
R PR R T 0.566 0.540~0.592 <0.001 0.339 0.793 0.132
Vb b a4 Fatrlik & 0.653 0.628~0.678 <0.001 0.554 0.680 0.233
3 itig
— Jifi
0sf i
— A AR R 2 s [l P2 R A oy s B R LR In e A
o O 2016 ARG R EEFEH , DB Apgar PEA345 4 1L
ﬁ ot RisWis b JLEE . K Apgar PEA i A
i W5 [ SN IS T , (ELATHE AR Apgar iE4ME
0zl S FIW R AR LR B — A EEAE AR . 5 min FI
10 min Apgar P55 38 Az LA J5 9 A8 SR 0 R
0 0"2 0.'4 ol,s 0"8 1.0 ZWE " 55 min fil 10 min Apgar P4 10 43
R A4 JLEEES, 5 min A1 10 min Apgar ¥F-5343531 R 7

B1  tEXIBEERTN 1 min{K Apgar #43#) ROC i £k 2

B2 BXAEEIFMN 1 min{k Apgar ¥4 # ROC i &k o4

R

0.8F

0.6

0.4

0.2F

0.2

0.4 0.6

1-FES

0.8 1.0

g 9 E A LE B R AR R R

500 VLBWI Il ELBWIAK Apgar ¥ 43 14 [ R AR
%, DA TTRAR A M | ORI M KA
PERR T EERY &4 Y. AR RR R wos, s
W HAEARER . ARORWEIRAG . BIET. FOK AR
7= R RS B2 BT 3 5 1 min fIK Apgar P73 19 &
K. ZHE logistic FIHAAH BR, I/
A7 5 B 1 min K Apgar W43, H A= 1A B A1 sk
25 5 B 1 min K Apgar P41, BEEMFR WM BN,
JE S /N R AR AR A AR S 1 min Ik Apgar PF43 1
fER R 1 AR Z R AT R oK R R
1 min Ik Apgar E43 & AE M BRI N R Z — . REAEAT
FE AR B 2K T BE iR 28 05 Y 2 Wi AE L s 2B B 1)
O,
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AW FE 2 [H 2 logistic [F1H 81 @R, Fepifd
FHBE Bz 5 8 25 9 UL H B 1 min fIk Apgar PE43 9 X
WK o BRBIY B A OCH8 a4k 5 L= i ol B
R R, AL E A LU TR R, )
O R Ay AR T B felT OB B o R AU
HERR T, AT A 2 N Il e A L
91 P B AT R AR LS I AR AR R AR L
TE 7= HOWE B TR A 5 T R AR AR I PR 22 s
IR R MR, 7 E I P R B3R AT D
RIBIL SR AR T B A LTS 2, BRI
A URFIR B ZEAAE . FL ™ LA IO RS A8 B G =
JEL B 1 B R A 1 R AR

AR BN, 1 min Apgar PE5 454 155 30 bk 1L
pH B L BRAG I 2% SR e 42 e B 2k L2 B2 il
W Apgar VEH —E AN N EMHAE, K
Apgar PP AR TR, (RS AAEE B .
AWFFEXF AT 1 min Apgar PEAFHEF T3 410 R
>75r 8 pHAE . HCO, T 0~3 4341 f14~7 5340, BE
TEAE T 0~3 4320 M 4~7 4340, AT AEBR R G )Lk
A B TC ARG I, KR ) HE AR
RN, BEE = SRERIN, SR E R
M aE -

WA LA JE IR Apgar TR S 4k R 248 B E %
YIAHIG 0 Begr NG N i 2R 22 i A B A TR
(L AN - B (N Y-V s 0 D T P g
WK Apgar FA 1 R A% . AL RERULEHS
P, 77 F Rl PO e P R . EA R O el
OSSR SR MR s, B
R KF, $Emfeis, JFEOUR Apgar P48 L
B IHBE YT . ABFSE ROC 24041 o, R .
ARRHER . 2K R RS R TR 411
B B0 T30 VLBWI A ELBWI 1 min { Apgar ¥£53 %
A REESIRAR, RSB, X 4R hRER
A TG Apgar PF43 & A2 19 R AUEA Frigm, (A
BAK (0.554) . 3k Ha 7R RS A AR AR EEXT 1 min {1
Apgar PFAAT —E 52, B/ DRI A AR EE 1Y
BILE 5 BB 1 min fIk Apgar PE41 5 SFK 58 A=
Tl DA B2 I B 26 3 A LR A B A9 Apgar 17438
BB . SR, K Apgar PEAM A & — 4
SE P B R IZ B, T — T PR T AR L
R FRAE DL HE AR . PRI, 16 PR 5 A2 I8 75 6 fR UL
AT HE— 2 MR A N ZE G ITAN LA E (R Apgar 1T
BanitE=Ru NS

i LR, AR R, G KA

& 2EK S AT VLBWI A1 ELBWI A J5 1 min
I Apgar PEA3 B RUBS: , ™ T RRURRG foff DA B2 P 35 A
FTF B 1 min {K Apgar PE43 19 % A2 KU . ASHIF5T
B—EARRZAL: (1) AR5 K EE DT, H
PEREAR I BE B0 32 BIBR ), T BB TSI ARAS
SHEEE; (2) BdEteis . Eos i o if
R REAF TR m 22 FNiR 22, th— e R 458 1Y)
CIET

AR (BLERHEE) . BAREFRX
FWEaFER (d% Tashfuix) #+)LH
(A&, PRA. #HMF); AMNEARFHREE
Fe#r A LA (3); R EFARFHE M ER
(FMFTEZER) AL (LAZ), £4T8a
IR TR A LA (£EF); M T lash Rk
FAIUA (EER); 50T 4 40 A4 e #7 £ )UA
(EXHF); R TahFeERHEILH (HR
) Bl AR R A LA (), T
HREFWEBERIHAIA (i), THTAR
ERFHAEIH (FR); =BT ashkEiit
LA (F3); LBz £ ILFA (Fk
F); AR TILEERFHEILAE (RF); HMX
FHEERMAILH (ZAAL); sE T ER
FHAILA (3Radg); AN T ARERH A ILA
(BEME); FAARERIEILA (RBHA);, L
TH—ARERHAIA (Bhky); FHNFILE
ERH A LA (BXAE); 70 T4 sh R4 etk
LA (R#7%),

RMAFA AL F— et E AR —
4
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