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Abstract: Objective The aim was to analyze the incidence, birth, and intervention status of fetal complex congenital heart
defects (CCHDs) in Guangxi Zhuang Autonomous Region (Guangxi), providing a basis for preventing and controlling CCHDs.
Methods Based on data from the Guangxi Birth Defects Surveillance Network (2017—2022), all fetuses and perinatal infants
delivered in maternity care institutions were included. CCHDs were diagnosed according to ICD-10 standards and provincial
guidelines. The incidence rate (overall, <28 weeks, and =28 weeks), birth rate, and intervention rate for CCHDs were calcu-
lated. Python 3.12 was utilized to perform trend tests, intergroup comparisons, and risk ratio (RR) analyses. Results Between
2017 and 2022, the overall incidence rate of fetal CCHDs was 10.21 per 10 000. The incidence rate for fetuses <28 weeks of
gestation (8.50 per 10 000) was significantly higher than that for fetuses =28 weeks (1.72 per 10 000). The birth rate was
0.79 per 10 000. Between 2017 and 2022, the overall incidence and the incidence in the <28 weeks group showed a signifi-
cant increasing trend (8>0, P<0.001), while the incidence in the =28 weeks group showed a significant decreasing trend
(B=-0.075, P<0.001). The overall incidence was significantly higher in male fetuses (11.49 per 10 000) than in females (8.04
per 10 000) (RR=1.428). The incidence was significantly higher among mothers aged =35 years compared to the appropri-
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ate—age group (P<0.001). The overall intervention rate for CCHDs was 88.43%. The intervention rate was significantly higher

in the <28 weeks group (97.47%) than in the =28 weeks group (43.55%). The top 10 most frequent CCHDs subtypes were

complete atrioventricular septal defect, tetralogy of Fallot, single ventricle, double outlet right ventricle, complete transposition

of the great arteries, pulmonary atresia, persistent truncus arteriosus, hypoplastic left heart syndrome, coarctation of the aorta,

and hypoplastic right heart syndrome. Conclusion The incidence of fetal CCHDs in Guangxi has shown an increasing trend,

and male fetuses and older pregnant women were identified as high—risk groups. Although early intervention (<28 weeks) was

highly effective, the rate of intervention at =28 weeks was insufficient, suggesting a need to optimize the diagnosis and man-

agement pathway during late pregnancy.

Keywords: Fetuses; Complex congenital heart defects; Incidence rate; Birth rate; Intervention rate
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Table 1 Maternal period data and number of occurrences and births of fetal CCHDs in Guangxi, 2017—2022
A A _— . [ CCHDs &4 N CCHDs
A (4F) RO IO BLEOT) 1L =81 —28 i pen A
2017 81.77 82.75 82.63 82.19 533 182 715 68
2018 70.57 71.47 71.36 71.01 605 111 716 51
2019 64.57 65.48 65.36 65.05 650 99 749 41
2020 57.09 57.90 57.79 57.52 542 117 659 63
2021 48.41 49.15 49.05 48.83 431 65 496 38
2022 43.87 44.62 44.49 44.30 396 62 458 32
A1t 366.28 371.35 370.67 368.90 3157 636 3793 293

2.2 CCHDs & AEFE A Z

221 CCHD KA A% 2017—2022 4F,
CCHDs %A% 10.21/ J7 , Hrfr <28 J&fi1 =28 Ji
KRNI 8.50/ JT AN 1.72/ T3 5 R B <28
Ja kAR FIHET (B R0 0.031 F10.052,
PYJ{H<0.001), M 2017 417 8.64/ J1 Fil 6.44/ Ji 43

W E TR 2022 4EAY 10.27/ J7 1 8.88/ 15 =28 JHl &k
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Table 2 Incidence and birth rates of fetal CCHDs in Guangxi, 2017—2022

CCHDs &HE#(95% C1)(/ J7)

CCHDs HE2(95% CI)

) <28 JHEAER =28 A RER BEER i)

2017 6.44 (5.89 ~ 6.99) 2.20 (1.88 ~2.52) 8.64 (8.01 ~9.27) 0.83 (0.63 ~ 1.02)
2018 8.47 (7.79 ~ 9.14) 1.56 (1.27 ~ 1.84) 10.02 (9.28 ~ 10.75) 0.72 (0.52 ~ 0.92)
2019 9.93 (9.16 ~ 10.69) 1.51(1.22 ~ 1.81) 11.44 (10.62 ~ 12.26) 0.63 (0.44 ~ 0.82)
2020 9.36 (8.57 ~ 10.15) 2.02 (1.66 ~ 2.39) 11.38 (10.51 ~ 12.25) 1.10 (0.82 ~ 1.37)
2021 8.77 (7.94 ~ 9.60) 1.33 (1.00 ~ 1.65) 10.09 (9.20 ~ 10.98) 0.78 (0.53 ~ 1.03)
2022 8.88 (8.00 ~ 9.75) 1.39 (1.05 ~ 1.74) 10.27 (9.33 ~ 11.20) 0.72 (0.47 ~ 0.97)
ait 8.50 (8.20 ~ 8.80) 1.72 (1.58 ~ 1.85) 10.21 (9.89 ~ 10.54) 0.79 (0.70 ~ 0.89)
B HRH 0.052 -0.075 0.031 0.007

P a3 <0.001 0.002 0.001 0.831
222 R[FMER CCHDs KAE# 2017—2022 4E5  8.04/ 77, SL&MEIUML, &4EB MG LA CCHDs

AL iR )L CCHDs A & A= 343 51 Ry 11.49/ J7 Hil

FR XK B 25 (P<<0.001) . 136 3.
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Table 3 Total incidence rate of CCHDs in fetuses in Guangxi by fetal gender, 2017—2022

CCHDs E& 4R/ J7)

PR L

Ay (4F) P et S bl RR (95%CI)

2017 9.96 7.09 19.676 <0.001 1.404 (1.208 ~ 1.633)
2018 11.12 8.28 14.663 <0.001 1.343 (1.154 ~ 1.562)
2019 12.59 9.33 15.638 <0.001 1.349 (1.162 ~ 1.565)
2020 12.27 9.17 12.790 <0.001 1.338 (1.140 ~ 1.570)
2021 11.94 6.98 31.294 <0.001 1.711 (1.414 ~ 2.070)
2022 11.77 7.25 23571 <0.001 1.624 (1333 ~ 1.980)
it 11.49 8.04 111.080 <0.001 1.428 (1.336 ~ 1.526)
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2.31 CCHDs THUR (BMARTAL) 2017—20224F 5 11.91 2.85 14.76 131
CCHDs & T30 88.43%, Hh <28 i Je=28 il ppy 109.217 61.108 158.915 25871
FHERS K 97.47%H 43.55%,2017—2022 4E 8 Py <0.001 <0.001 <0.001 <0.001
TR TCH B AR (P=0.520) , 1T <28 Ji St =28 Ji] ~ BAM 0.140 0.188 0.148 0.204
TR R PR (B=—0143 F1 0120, ¥y pfy P <0.001 <0.001 <0.001 <0.001

&5 20172022 4F) PhJifi )L CCHDs T
Table 5 Intervention rate of CCHDs in fetuses in Guangxi from 2017 to 2022

) A <28 J*H%ﬁ%‘ A =28 Fjﬁ)ﬁ? A R A
TIAZ(N) THIH(%) THAE(N) THH(%) THAE(N) THIHE(%)

2017 520 97.56 95 52.20 615 86.01
2018 589 97.36 43 38.74 632 88.27
2019 638 98.15 48 4848 686 91.59
2020 534 98.52 45 38.46 579 87.86
2021 425 98.61 20 30.77 445 89.72
2022 371 93.69 26 41.94 397 86.68
At 3077 97.47 277 43.55 3354 88.43
B R -0.143 -0.120 0.020

P a3 0.039 0.014 0.520
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Table 6 Intervention rates for fetal CCHDs in Guangxi by 3 it i
T ABFRCAET 04 A B ) 2017—2022 42
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\ % ey 2 12 pen
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<20 95.97 54.84 87.74 {E«O%%Em ) }_‘_‘@i& IXHﬁJL CCHDS ké’z%z‘%iﬂﬁ
20~24 97.39 44.66 88.35 BOBMMILRA R m TohE, =35 & mit - a iR
25-29 9721 40.00 89.02 JL CCHDs KA H 5 <35 B S AEWMHAH L & T,
30~ 34 98.31 4335 89.36 TR AR = H =28 JE T FR I
o e e e ARBFFAEIE Y )P L CCHDs B % 7 R

2 4.445 2.455 3.577 . s v s .
jf, i i e e 1021/ 73, T35 EBFIERIE 1976 7= )L CCHDs &4

Pk 0.576 0.668 0.457 11.60/ J3 il 23.49/ J559, X Fp 25 3] GE 5 o8 AHE .
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Table 7 Incidence and birth rates of various fetal CCHDs in Guangxi from 2017 to 2022

CCHDs &/E2R(/J7) CCHDs L0 T7)
CCHDs Ji <28 JHKRAER =28 JH L% BRER
2 Hefr # Hedr 2 Hefir # Hefr
SE4 M by 2 (A R kg5t 2.29 1 0.42 2 2.71 1 0.16 2
K VUERE 1.98 2 0.47 1 245 2 0.28 1
B 1.00 3 0.18 3 1.18 3 0.07 4
AraE R 0.90 4 0.15 5 1.05 4 0.07 5
SEARTIR BBk 0.78 5 0.17 4 0.95 5 0.09 3
Jii Bl Jik A1 8 0.53 6 0.10 7 0.64 6 0.04 6
FAEBK 0.53 7 0.09 9 0.62 7 0.03 8
LR EANREAE 0.49 8 0.11 6 0.60 8 0.04 7
Tk gz 0.40 9 0.10 8 0.50 9 0.02 9
LD EBARLGEEE 0.27 10 0.05 11 0.32 10 0.01 14
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