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Abstract

Objective: To investigate the correlation between peripheral arterial blood pH value within 30
minutes after birth and 1-minute Apgar score in preterm infants, as well as their predictive value for
early outcomes. Methods: Clinical data of preterm infants admitted to the neonatal department from
January 2019 to December 2023 were collected. The infants were divided into two groups based on
peripheral arterial blood pH value within 30 minutes after birth: the pH=7. 25 group (#=897) and the
pH<C7. 25 group (n=536). Additionally, they were divided into normal Apgar score group (=7, n=
910) and low Apgar score group (<< 7, n=523) according to 1-minute Apgar score. Spearman correla-
tion analysis, logistic regression analysis, and receiver operating characteristic (ROC) curve analysis

were used to assess the correlation between arterial blood pH and 1-minute Apgar score, as well as
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their predictive value for early outcomes. Results: Arterial blood pH value within 30 minutes after

birth was positively correlated with 1-minute Apgar score (P<C0.05). ROC curve analysis showed

that the combined detection of pH and Apgar score had higher predictive value for neonatal respiratory
distress syndrome (NRDS) and neonatal shock than either alone (AUC for NRDS was 0.713, P<<
0.001; AUC for neonatal shock was 0. 664, P<C0.001). The combined model was superior to single

indicators (P<<0.05). Conclusion: Early arterial blood pH in preterm infants is positively correlated

with 1-minute Apgar score, and the combination of pH and Apgar score has predictive value for early

adverse outcomes.
Key Words

Outcome

St B A 1500 J7 LR = v E R
LR R B EAR BT B R AR 2 R R
ALK RAET B EZ A Apgar P4 — B
VE SR VAR B A2 L A s A i R 50 R A2 95 R00CR 19 1
FES W FE AR, Apgar P4 45 A 15 3h bk i pH (B
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5¢ O a8 5o & e 4 B 22 D1 234t i (KT-2024091406) .
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1.2.3 shRA# MR A5 H LR AERE
JUBE, B 7E AT AH 3¢ &2 75 W] I 7E 4R 5 30 min &
JIFZR R 5 1 1 mL 3 S s il SRR 2l Jok 5 3l bk il
0.2~0. 3 mL, 37 RIEF A BF Sk, S0 0 5 25 76 T 4 0] £
ik e 5 IR SR A S S RGN B A bR A
B & NSRS PEE BB ABLSO IS4 AR 55
1.2.4 Apgarit o KB ILRHEE® D), Apgar
VE3 285 7™ A 55 I B0 s 4F BT BT 4R LB AR A
T3 6 2 5 AT, WU $% BV 43 3R SR 3 W) 1) 1B
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1.2.5 #rR 4 SMESIKIM pH fE 7 4 - AR5
TS AR A= L2 2 B L sh ik i pH 7. 2548
A IE TR o REAR B 5 I RAE B T I S, AS BF 5T
Fie B < 43 M pHAE 4 o pH A =7. 25 4 Fil pH<<
7.25 41", Apgar PF 4y 4 4l - 8~10 4 4 IE K VE 4
M, <7451 HAE Apgar P44 .

1.2.6 2AFZ)UF LIFLmEAHFHER fotrtd
OB Az L Y It B A= L IR SE R /N i 4 s 5%
(necrotizing enterocolitis of newborn, NEC) . #i 4= JL
I i 75 S R R 5 T AR LR & KL E (early-onset
sepsis, EOS) B 2E JL B i i A= JLIF I 5 38
%t 4 fE (neonatal respiratory distress syndrome,
NRDS) B A= JL & A L1t Na© i KL if Ca®' 45
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()i L 3 TF A4 Rk LA b (07 550 (DU 43
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J Fisher & i #8 % 2% , 4E 1E 2 2 1 R J Spearman #f
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(33.6£1.7) & 5 3 Az A i 2 (1 784464) kg; M Fh
Gy 07 AE 2 G CHE A 06 SRR I AR A 2
SRS L (P>0.05),

2.2 1 min Apgar # 4 5 30 min & 5 & 3h Bk 0 pH
EHEXME K Apgar P42 4ME sh ik il pH {8 B A
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2.3 30min WSNEAZNBMpHESEFIILEHE
BHERMELE

2.3.1 “mmXagiais pH<7. 255 4= L
AR I BT 2B LA I 25 PR AR 5E CEOS UNRDS A
Az L WS % A 2 T pH=7. 2541 51K Apgar 4
20T A LN I B AR LA Il 25 AR e CEOS B
AL W H i ONRDS B A= L s it & A R w5

TFIEH ApgariFAr2H (7. 25(7.21,7.31),7.28(7. 23, FIE W Apgar W4l , 2 5 A %Kit % & L (P<
7.32),P<<0.001],5ME B BkIML pH S ApgarPFrfF - 0.05). WR1 K2,
Fx1 pH<725H5pH=725 BB~ )L EHE LR [B1(%); M(Pys, Prs)]
I A 4 A1E pH=7.25 4 (n=897) pH<C7.25 4 (n=536) Z/y P
B LA Y 91(10.1) 76(14.2) 5.304 0.021
NEC 3(0.3) 5(0.9) -’ 0.159
7 A LA a2 AR 107(11.9 98(18.3) 11.053 0.001
EOS 4(0.4) 11(2.1) 8.358 0.004
AL i i 29(3.2) 27(5.0) 2.909 0.088
NRDS 401(44.7) 386(72.0) 101.077 <0.001
B AR L A 5(0.6) 11(2.1) 6.790 0.009
It Na"/mmol-L ! 145(143,147) 145(143,148) —1.488 0.137
Il K™/mmol-L™" 3.87(3.61,4.51) 3.89(3.51,4.56) —1.695 0.090
1L Ca®" /mmol-L ! 1.19(0.88,1.82) 1.20(0.95,1.75) —0.525 0.600

W NEC. #r4: LR SEE /N S5 5 R s EOS. B4R LR & WL AE s NRDS. B4z LI 538 2545

HAE . "Fisher i %%

R2 EEApgarTHASK Apgar TS AR RHERMLLE [#1(%); M(Py;, P;:)]
I PR AiE IE% Apgar P43 241 (n=910) Ik Apgar ¥4 2 (n=523) ZIy P
A LA S 1l 80(8.8) 87(16.6) 19.846 <0.001
NEC 2(0.2) 6(1.1) - 0.057
A LA i 75 i PE AR 52 94(10.3) 111(21.2) 32.153 <£0.001
EOS 5(0.5) 10(1.9) 5.953 0.015
B LS il 26(2.9) 30(5.7) 7.331 0.007
NRDS 406(44.6) 381(72. 106.933 <£0.001
B L e 5(0.5) 11(2. 7.263 0.007
i Na' /mmol-. 145(143,147) 145(143,147) —1.471 0.141
K" /mmol-l. ! 3.93(3.57,4.49) 3.97(3.60,4.60) —1.068 0.285
1 Ca®" /mmoll ! 1.18(0.89,1.83) 1.23(0.94,1.74) —0.477 0.634
T NEC. B4 LR SEE /M 45 1 % s EOS. 38 A LR % WULE s NRDS. B A4 JLIE W 38 28 A1 . "Fisher K M E R %
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2.3.2 30 min A %) B 3 bk £ pH 1A 5 1 min Apgar
WA AT Y S E T oA ST R
5301, %A R R B2 R e bn R IR e R
FE R R  Apgar B4 pHAE, F#E T 2 R &

—JC Logistic [0 4 43 Hr . pH<C7. 25 & EOS Ay il 57
fo b I &R pH<7. 25 K Apgar ¥ 43 ¥ J2& 8 A= L AR
75 s PR 7 NRDS s fa b IR . 25 A4
B L (P<0.05), W#3.54.

£3 pH<I2S5RHZERMER

IgE| OR'(95% CI) P OR*95%CI) P
LR JLAR i 75 d P K 5 1.652(1.226~2.225) 0.001 1.457(1.070~1.983) 0.017
NRDS 3.183(2.529~4.006) <0.001 2.513(1.940~3.255) <20.001
B0 A L e B 0.268(0.092~0.774) 0.015 0.337(0.114~0.991) 0.049
EOS 4.678(1.482~14.765) 0.009 3.867(1.210~12.357) 0.023
B LA 1.463(1.057~2.026) 0.022 1.144(0.811~1.613) 0.444

HENRDS. B2 UV B3 5545 1 s EOS. ik IR R ML A . A Ja A R A B 6 ¢ IR 2 P 2 G e PR E L1 min Apgar ¥ 43
x4 RApgarEFNERHERMXR

i H ORY95%CI) P OR*95%CI) P
AR JLAR i 25 d P R 5 2.339(1.734~3.154) <£0.001 1.941(1.408~2.675) <<0.001
NRDS 3.331(2.639~4.204) <£0.001 1.916(1.464~2.508) <£0.001
B A L e R 3.889(1.344~11.254) 0.012 1.844(0.569~5.973) 0.307
EOS 3.528(1.199~10.379) 0.022 2.298(0.716~7.376) 0.163
R LA 2.070(1.496~2.865) <£0.001 1.136(0.785~1.642) 0.499

FENRDS. ik LR 0 455 AR EOS. B R JLIR R BOMAE - A TR TR 2 R 3R 5 2 U B IR 2% I8 3% A 5 R i R R L pHLAH -

2.4 30 min M50 E BRI pHE 5 1 min Apgar i
ST B HA 45 /) ROC B £k

2.4.1 pHAE | Apgar #F 5 & B & 45 4% T 0 NRDS
8 ROC Wy & 441 PRI & 0 A (8 i T B0, 2
A G E L (P<0.05), WK 2. %5,

2.4.2 pHA1E . Apgar #F 4 B & 45 4% TR0 #7 £ JLAK
f 2 AR E 8 ROC W & 547 9 15 564 75000 47y
T T, 22 7oA g2 2 X (P<0.05), WA
3.%6,

3 iig

Bl % 7 B 2= ) kR B AR LB T R A % A
TR HE = ILAET S L AIE S A ETHY . H A
77 B 2R e RE Apgar PE43 45 A I 8l ik i A= B Al BT

1.0

0.8

0.6

TR

04

02/

1455 L

B2 ®|IIEHRTN NRDS A ROC Hi &

A LA T 53 B 1, AHL 32 B 52 0 A it A R ),
7 JL Apgar V- T I B f B 22 5 B8, )i i A i
R T o R LM 52 H B 4T FR A R AR K AR R
Wi B s Mok i < pH R JBF 3l Jik afn A3 Bz e iR OL S 2R Tk

#x5 pHfE.Apgarifs B4 RE&IERTIN NRDS 8 ROC f £ 16 X 1545

SN AUC REE S S ZER U E (N EA RSN IE P 95%CI
pH fii 0.653 0.768 0.490 7.245 0.258 <0.001 0.625~0.681
Apgar P4y 0.647 0.780 0.484 75 0.264 <0.001 0.618~0.675
pH fli + Apgar ¥4 0.713 0.672 0.658 - 0.330 <0.001 0.687~0.740

£6 pH{E.ApgarifsH A4 BEKS RTINS 4 LR M F &M A ROC f & XIER

A% 24 B AUC RYE L i SEZER Ll EAREE R P 95%CI
pH fii 0.577 0.538 0.605 7.265 0.143 <0.001 0.533~0.621
Apgar 4y 0.633 0.664 0.541 7.5 0.205 <0.001 0.589~0.676
pH ft + Apgar T 43 0.664 0.385 0.842 - 0.227 <0.001 0.624~0.704
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B3 &I AR T A A )L M & £ 1 AT B ROC Hh £

B By NCBR BT A R R A R B Bk i T A
VAR 2B J5 8 A2 LA RS | i 0T AT B R B AR
A R B , R 2 BE B 32 43 06 B a) LN ) B A
) BRI DA KR 7 L o A R A A 25 LA AH DG I &R
(9 5% e 5% 2 Dk il A=A I T AR O R A AR — 1 IR
X BRI AS BE Sk FH A0 TR 8 Bk i 7 A7 8L AE S5 AR IR
Ao ARUFFEE XL Apgar PE43 A A 30 min N
A1 JE Bl K I pH AR OGP 2E AT 3R, R  Ar  E
X B LR S 2 Jy A S0 A 1

3.1 1 min Apgarit 45 30 min N5 & 37 Bk I pH
BEEEMHEXME Apgar Vo0 BUE PG OLRHE ST
BWESE RO RN AR ILRHAE, 2SS
WE ™= SR 0 LR R Bl - — R AT Apgar
V43, e KPR BE MLk /> T Apgar ¥ 20 19 W R &K,
Apgar W43 25 FOA X 20, B3 R BeRL = L A s R
HABPIRES o AN Bl Bk i pH B 2 38 a5 8 28 LA E 3l
ok it G I ) 2 WL A BRAR B, AT DL T RE A R A L sk
SRR BRI A EUR A LR AR AR AR A
7~ 1 min Apgar ¥F 43 <<7 4y 5 7= )L A, A J5 30 min
N A1 B ik il pH {8 B 82 4IC T 1E % Apgar 45, H
B AR IE A O X 5 E P A AR 58 45 R AE L
Apgar ¥ 43 5 AC R BR T B AF AE W3 A G PR (P<<
0.001) , pH {H Fi Apgar ¥4 F+ i Ft =5 o -7 JLIE
i B A BALREAS B, Hh AR B R A AR Y L )
B, A n B Apgar PE43 14 HE 2R B I8 38 0, TG 4R
T it 388 00, O 3 L TR ME R | kS 1R v g L 1) A b
I B AT R B 45 A B R L
1) Apgar P43, XF 577 )L Apgar PE4r 4T & 0L A B
iz F 48 5 52 75 A BAMEAff FE 42 1 4 Rt ] 55

3.2 1 min Apgar ¥4 5 30 min B 50 & 37 Bk pH &
MEREEIILBHERNEM T4k, BN AR &

I8 KT Apgar PE o S AR LR R 45 RS R o Ap-
gar P 4 6 80 2B L 45 Jm WU 7 TE A AR A B
S RRAR I Apgar VEAr $E R 3 R AR T %, HilR %5 T
A LSRR R B . A9 & B 7 LA Apgar
WA B IR AL PR B2 4E R G0 R ORE AR
SR MR K A R T IE R Apgar E 441, 5 X 3K
AR5 45 B 1 min Apgar W43 5 IE 28 9 & 9 & 4
R GG AR, BEWIIK Apgar P43 L™ JLAf
Sy A A e AR TR ARORE 2 5 B0
A S, ATP AR B0/, 40 i B Na ™ 22 D fig
Z A, 5 2 A% A0 MK ik, AT 1 LA 2 A B
T 2w vy, 7 2 7 4 Apgar WA I
B L 0 s A5 B W DN R OR R 45 R O Kot 2
7, e R LTS KA A

B ik i 53 B R VE AL fE R AR LS FE R
SR T AR Y 5 B ILM TS % A O
A WF 5T 45 5 5B R A2 5 30 min P9 A6 R 3 ik i pH<<
7.25 2T A L L B AR AR I 2 S AR v
EOS NRDS K 7 A= JL i i M & A R 2 F pH=
7.25 40, 5k BLI56 " IF 5 UE S AN R S ik i pH 7
T2 REZHEMFERE A RLM . EEIE
SR B Sl K it pH 58 A JLAK s & A T B G
Gt S, SRS RS — 20, Ul R 40
Sh bk i < pH AE 7 B0 T 2R L AR 5 7 R T 15F 8 ik
i pH {E, {5 75 1 R G T A A . 10 30 ik o pH<<
7. 25 $ 7 AR P R b #E N/ B I P R R AR AR
o B AE G PRS2 B o 37 B 40 A R v 0 B IR, FR IR
I7 9 AL, TR) IS 3 o R LV W A A R U A
wIIRe, EMES FHR LA RS WFRERLS .
B 7 G2 BB AR 813, & 248 EOS R A4 JLAR 32
FEARREGR

AR LA A BB R RE AR 251 L L e R M
Wy I 45 22 A R 2 AR 1T B8 52 W Apgar W43, Apgar
3 S8 o B A L AR 3k — A Bsf ) 5 s 4 A FHUER B Y 3
B AETE— 2 R BRI ARG & BAE pH<C7. 245
M Apgar ¥ 53 <<7.5 I 5 & 4 KL JL NRDS 9 &
e 7E pH<C7. 265 Ml Apgar i 4y <<7. 5 i} 75 2 45 3
Az JLAR I 25 B PEAKR 58 1 K 2B A & B Apgar $F 43
5540 8 sl ik pH B 86 A %5 7= L& 4 NRDS B4
JUAR I 75 et AR v 1 50000 4 1 /85 T 205 . KRAUS
SR 5T 25 B W Y Bh bk il <43 B AR g R h
XA JLAS B 45 Jm A7 W0 AN A, 55 AR F 5 45 SR A
Lo DU %I 5 i 2l ik i 306 45 fili 358 88 7 miR-
513a-3p % B 7= JL NRDS 1 45 5 5 A #F 58 M

ab
He
ab
He
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oL, 8878 5 LI & B S G, il 3R TS 1k ) R
(PS) 73 Wb Je 5 WA &, 3 3500 36 25 B, SR sS4 1w
FUT B, 02 5 BOI% Sl iE e vb 2 i R R, AR 5
R PO B N 2 A U RS R B
HORE L FE IR R BN pH A T B S TR K OF- B
Jnt 3 SO AR 5T & BRSNS ik i < 3L R UK P
XF AR JLAR 5 A BUM AN 6, 5 A< BF 52 AH AL, {5 0
Ml TAWES, ZIEFL MR 2 A A ST S
B W, T pH (R S A I8 P K I 2% vh R B
PR It L 1R X6 PR s g i 0 A X B R AR B S T
AR LA i 75 S 1 R o Y0 A% e iR AN 68 5, 25 SR
N S s 1 R N W el R S NI A 1o o
HatER I , AR RN A R T AR . ARt
— 5 B 5E AT BEAA 2 1 g A TR 2 e EL 9 A
2 W A ER A o BRI R T AR L IR Apgar IF 4
P AR R R 58 6 A0 R Bl ik i A4 B, R RS B
FEATH0 A5 F0 W 57 L AR S R G 8 2R A AR R A
WS, KBt i 3l 2 LT I B 3 R Sopp 4 R4 A
1 o (Rl | W7 o 1 7 <

AR S S BRAE B2 4518« A by B v [m] o
I8, FEAS AT B 5 I [R]85 B2 5 A X A A 7 8 5 O o
FAE B o 5 BIF 5% b 8008 22 o0 D 25 43 A, ] BB 23 4
G MR RY . AR FR R IILAEE
30 min P #h J& 3 ik if. pH {8 5 H Apgar 3 43 77 7€ 1F
A&, W 2 BR A X2 W NRDS A4 LI i 75 & P4k
Ve — WA . SRR Y REEA R — D
WL = LG W A B R 47 4 )2 A B OY TR A
B R IR A2 R, s BRI T 2 BRI R I R A IR
JUSA R 45 LAY — 20 IR AR AN ) I % B L
LI A1 JE 2k i pH B AU IS Apgar 97 23 i AH 56 Al
e R A

FF AR (B AR & ) 471878 (OSID) ; =%

&% Lk
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