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Abstract: Objective This study aims to explore the relationship between ultrasonographic indices and
serum brain natriuretic peptide (BNP) levels in pregnant women with congenital heart disease, and to assess the
predictive value of these indices for maternal and infant maternal and neonatal outcome. Methods A total of 248
pregnant patients with congenital heart disease admitted to Northwest Women's and Children's Hospital from January
2020 to December 2023 were selected as the study subjects. Based on maternal and neonatal outcome, they were
divided into a good prognosis group (n = 162) and a poor prognosis group (n = 86). Echocardiography was used to
evaluate cardiac structure and function, and differences in ultrasound indices, serum BNP levels, and NYHA
classifications between the groups were analyzed. The correlations between ultrasound indices, serum BNP levels,
and NYHA classification were assessed using Spearman's correlation analysis. Multivariate regression analysis was
employed to identify risk factors affecting maternal and neonatal outcome, and the value of ultrasound indices and
BNP in predicting maternal and neonatal outcome was evaluated using ROC curves. Results The poor-outcome
group exhibited significantly lower cardiac output (CO) and left ventricular ejection fraction (LVEF) but higher
cardiac index (CI), E/A ratio, and BNP levels compared to the favorable-outcome group (P < 0.05). The NYHA
classification was worse in the poor-outcome group (P < 0.05). Spearman correlation analysis revealed that NYHA
classification was negatively correlated with CO (r, = -0.210, P = 0.001) and LVEF (r, = -0.193, P = 0.002) but
positively correlated with CI (», = 0.172, P = 0.007), E/A ratio (», = 0.173, P = 0.006), and BNP levels (r, = 0.184,
P =0.004). Multivariate logistic regression identified low CO [OAR =0.612 (95% CI: 0.430, 0.873) ], high CI [OAR =
2.129 (95% CI: 1.361, 3.331) ], high E/A ratio [OAR =4.368 (95% CI: 1.726, 11.053) ], low LVEF [OAR =0.928
(95% CI: 0.890, 0.969) ], and clevated BNP [OAR = 1.099 (95% CI: 1.064, 1.136) ] as independent risk factors for
adverse maternal and neonatal outcome. The model demonstrated a sensitivity of 67.9% (95% CI: 0.565, 0.772),
specificity of 94.2% (95% CI: 0.897, 0.974), and accuracy of 85.1% (95% CI: 0.782, 0.903) in predicting adverse
outcomes. Conclusion Abnormalities in ultrasonographic indices and serum BNP levels are closely related to
maternal and neonatal outcome in pregnant women with congenital heart disease and can serve as effective
biomarkers for assessing disease severity and predicting maternal and neonatal outcome.

Keywords: congenital heart disease; pregnancy; echocardiography; brain natriuretic peptide; maternal and
neonatal outcomes
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4135 %

AR ARG I 1 22 % 5 0L 43 2 (left ventricular
ejection fraction, LVEF) , i1 B .0 fi tH & (cardiac
output, CO) Fl.L> fE 48 %% (cardiac index, CI) , DL} i
o 22 3 ) G I PF A A R K A e 30 o 04
5 ¥ B I (early to late diastolic mitral inflow
velocity ratio, E/A) . H 2 o7 = 4F %% 1 7 2 T i 1 7k
SRR SF PE AL R AL A & R L (intraclass
correlation coefficient, 1CC) P fili #2 /F # 8] — ¥
(ICC =0.92, P <0.001) .

122 £ B 4% S kR 42 (New York Heart
Association, NYHA )& 7 369487 NYHA /0> T fiE 43
oy R A | GURHAEIAT H 8 1 S iR 23 3]
W95 RS S WA TR S IR TR
TEJEAT H W1 2 i 58 B 32 IR, 42 0 i i AR, (H 3
WG B2 P EOE T ORI S s IR TE
HEAT A F P Bl i SRR B R GE B R R A
BBl VRS T AT AR AT A T 1 B, IR
AT ATReAIA O RE AR, T B0 B ASE ] o

frif BNP K-F- 3 4rtbm R4 BB 3§ kI
5 mL, 3 000 r/min &> 10 min, Ifl. 7§ 7£-20 C & /FF
PRAFFEI . R 48 [ 2 [C/A 7] Cobas ¢501 F gl 4k
A ARG A A, Ak 2 2 0l S B 43 T D ZE Il T BNP 7K
L & A R AR R A R A E L BT
AR AR i BSR4 A L A0 3R] U ] A5
11,912 5 5250 =5 8] 0 2 07 o 31 ) AR R 245 SR 10
A .

124 20 ZEIE W B0 J 5 i 3h bk R R
FET, LA SR AR L B RO IR | B R
B AR SRR T B R A G B, S BB
RE5)m, BT, AU A - 45 ) R 4P 4,

1.2.3

R IAET ERANRFMSRARA, 200
LA R FA
1.3 SFitEAHE

Y8 43 B SR SPSS 27.0 Fl R3.4.3 88 4 8 44
T R A B + bRl 22 (x 2 5) Fom, LU 14
55 THBCFORE A B (% ) £, BB XA
By 5 KH 1k 43 H1 ] Spearman 5 5 5% 0 R 2 14 43 47
Z 3R — M Logistic [ 48 AL 5 22 1 52 20 TAE R
fIE (receiver operator characteristic, ROC) fi £k . P <
0.05 K 2= A G L.

2 #R

21 MWA—MERILER

A5 248 1] 4 8 5 I 56 KA O M S8
KA R AR R 86 ) (34.68% ) , 45 JR) K4 162 1]
(65.32%) o %5 )5y R AT 20 5 45 )i AN R 41 4R % L 4
0 2 JEFIAA BT B R BB, &K, 22 R TS

H2EE L (P>0.05), B, W1,

x1 WA—MERLE (rxs)
205 n AEI% Vgl wiif)ﬁ/
SRRl 162 3336+3.41  37.64+331  27.42+3.55
SRR 86 3294+402 37.58+336 27.80+3.64
1{H 0.764 0.114 0.728
Pl 0.446 0.909 0.467

22 WHBENEESHKBNPKELLE

Wi 4l # % CO . CI, E/A , LVEF F1 BNP /K °F Lt
B, gk, 22 5 A g1t L (P <0.05) 5 45
JR R BLZH H# CO FI LVEF S4% T 45 &) R 40, I,
E/A FI BNP /K-35 m T 45 )5 R AFEH . WLk 2,

x2 WABEMNBESHEBNPAKELLE (xzs)
21 n CO/(1/min) CI/[1L/(min-m)] E/A LVEF/% BNP/(ng/L.)
4Ry R AT 162 636+ 1.07 3.84+0.58 1.13+0.32 62.02£8.11 130.44 £9.91
e SE N 86 5.78 £ 0.85 431+0.92 1.37 £0.39 57.38 +7.60 14270 = 12.18
11 4349 4.920 5.202 4381 8.549
P1E 0.000 0.000 0.000 0.000 0.000

2.3 WHEENYHASRILE
ERIAN R Y5 45 R K41 & ) NYHA 43 2%

B, 2GR, Z5 A5+ E X (Z=
5.510, P =0.000) ; %5 J5) B U241 2 5 NYHA 43 {6 F
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GiRARA, k3, 2.4 BEFBGFEIEFR.MFBNP FNYHA 53 R
BXES T
ooy — YANYZ A S _
-0.210, P =0.001) | LVEF (r, =-0.193, P =0.002) &
) a T e s v FUM, 5 CL (1. =0.172, P =0.007) E/A (r.=0.173 ,
ZiERAFAL 162 50(30.86) 75(46.30) 27(16.67) 10(6.17) P =0.006) F1 BNP 7K 3F (r =0.184, P =0.004) 5 iF 4f
FRARYL 86 11(12.79) 23(26.74) 36(41.86) 16(18.60) X WE . A
10 8 2.5
8 = 2.0 " .
2 =T '
— 151
EE ’ é 4t s
S 4r = 1.0f T
21 S osf ¢ 1 P
1 1 1 1 | 1 1 | 1 1 1 1
T2 T2 M2 Ve T2 T2 Mo Ve T2 Mgk M9 V4
NYHA /344 NYHA 7344 NYHA /344
100 180
80 . w0 oz :
[ = 3 H H ]
s 60 H ] !
E < 1401 :
S t = :
5 40+ [ % | E
20 1207 T I
1 1 1 1 | 1 .I 1
L9 g Mgk Ve g g Mgk Ve
NYHA 434 NYHA 434
Bl BEPSGFIER.MEBNP 1 NYHA 5 &8 X B A B
25 WFIREAEHEXREOHEFEEEFZEEAR [OAR =0.612(95% CI:0.430,0.873)].CI 7J(E|Z%[OAR =

I ImE & 5o

AT UR 301 5 91 o K 0 o 8 3 1 S 2 ) S
MR (& =0, % =1) KA &, L CO,CI E/A,
LVEF J BNP 7K - (¥R S2E ) o A A8 &, if 7 £
K &= — Logistic |03 5 81, &5 3 5oR : CO KA

F4 FREAAGHEREOEFREEFRERS

2.129 (95% CI: 1.361, 3.331)]. /A B[O R =4.368
(95% CI: 1726, 11.053)]. LVEF /K £ [OR =0.928
(95% CI: 0.890, 0.969)]. BNP 7K - % [ O R =1.099
(95% C1:1.064,1.136 ) 134} 4 i 035 JF 6 R A0 ik
WEE MR RARMGERHEE, Wk,

2N FE = 2 E & —# Logistic @R TS

. 95% CI

[ERS b S, Wald x* i Pl OR 18

THR R
CO -0.490 0.181 7.364 0.007 0.612 0.430 0.873
CI 0.756 0.228 10.962 0.001 2.129 1.361 3.331
E/A 1.474 0.474 9.684 0.002 4.368 1.726 11.053
LVEF -0.074 0.022 11.728 0.001 0.928 0.890 0.969
BNP 0.095 0.017 31.519 0.000 1.099 1.064 1.136

2.6 ZHEZE—# Logistic [@]I31ERI H T NIZTEE 44
Z N &= — Logistic [7] 14 AT S0 4 AR 3 5 9T
S R AR M B BB S AN R AR 67.9%

(95% CI:0.565,0.772) | B¢ 5~ 94.2% (95% CI .
0.897, 0.974) . 1F #f ¥ & 85.1% (95% CI: 0.782,
0.903). WK 2,
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