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Abstract

Objective: To systematically review the core technical methods, implementation status, and effec-
tiveness of neonatal screening for congenital heart disease (CHD), and to provide references for op-
timizing screening strategies in primary healthcare institutions. Methods: Literature on CHD screening
was retrieved and analyzed, focusing on the dual-index method (cardiac auscultation + pulse oxime-
try), and screening practices in Shanghai, Hainan, and Yinchuan. Screening data from Karamay Cen-
tral Hospital (2023~2024) were collected as a case validation. Results: The dual-index method has
a sensitivity of 93.35% and specificity of 97.30%, significantly better than single indicators. From 2017
to 2021, Shanghai screened 801,831 newborns with a coverage of 99.48%; Hainan achieved a provin-
cial coverage of 98.88%; Yinchuan established a three-tier closed-loop management system. Kara-
may Central Hospital screened 3,686 cases during 2023-2024 with an overall coverage of 98.58%, con-
firming 63 CHD cases with zero mortality, validating the feasibility of this technology in western
municipal hospitals. Conclusion: Neonatal CHD screening is a highly cost-effective public health in-
tervention. The dual-index method is mature, simple to operate, and suitable for nationwide pro-
motion. Future efforts should focus on intelligent screening technologies, improved referral path-
ways, and full-life-cycle health management models.
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1. 53|

Je KA HIET (CHD) & A 3R LI AR SRR, 2 iG22I 6%0~10%0, 7EH1 [E CL Lk +4F
R JE A B B o BROETRAT R B o, E CHD KA %N 8.98%0, 291532k )L AEBRFE K 40%LL
b R S EE)LAE T e R R 1] Hoh B CHD (WK B ER AL 22 00 R B A REEAE) 5 ) 25%~30%,
RETFTE ) L—FNIET R EIE 60% [2]. EAFERMZ, 29 30%1EAE CHD £ JLTE H B AT sk = g8y
IGAEEIR, FEGSWIEIR, 8 REAET I L. @i I AIT, B CHD FARBIhHIE 95% L 1-[3],
X TR A 2 T () R BEANME

WAL BABEMAE, HETERFRSm CHD ik R, 4% 2018 4E¥ CHD 29 A4 )L
THRE RS, CHAEBEE B IE B D4R T R1(2023-2027 46)) B3 I HE HAR: F 2025 FES2HLX B
B 100%, 2027 FiEEZRIER] 80% [4]. X —BUR T A5 2R H A B IE = T SR AH 25, Arids
F[E CHD B2 M shi2 6 ) 1 3l i A 5% 4%

KX FRGL5ER CHD Rt i ORI E . B NSRS B, 856 o hr 354K i vl B2 B
2023~2024 4B S LA R, U ZBEARTE AL T S S B VA HUSUR R R BT ML AR O A
HOEHEL S,

2. BWERREE
2.1. BLTERAK
L B 0695 22 L2 A0 A (CHD) S 7 F ARG DUARCRE LA 1), P9 A A B AT 74
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S LL “CUARPRE” % ORI T, RIERG N G I i 12 A48 B JKAR L AUV A B2 M i (POX) o 3X— T R 1
A2 H R 2 [ A A KA RTHE PR R 08I, 0t 2R R 6~72 /NI A J LS 5] FEBR1E R
WER: QIEYTS TR HNZAE RIES N RIEE A N IHT, HRARE A POX IENERHIZE
IMHPRA R A F AT — R EEFED N, AT B A A AT 95%ak T 22 it 3% N 54

R RS B TR ST, WU PRI G 0 2 B BUR FE AL 93.35%, KR AL 97.30%, REM T H—T4
FROOBEIT UK 67.93%, POX BURIE 37%) [6]. X — R R0 A MM 1 4% 48 7 M UM i O
FFE9 (A O 25 9 HE A BEL) ARG HH AR PR 1) . IR G B CHD, XUBFRYIPHIEM LR B & T —48
FRBETEP = 0.001), A5 HHIR 0 e KBS B LA A 1 Rl SE4R A

Table 1. Comparison of performance among different CHD screening techniques

R 1. T CHD FHERAREREELEE

AR BUBE (%)  FRE(%) ERBR FERRE
KHEPRZE(WTZ + POX) 93.35 97.30 FEJE 6~72 /NEFETAE L XFHRREY CHD #a A 2
5Lk OB 70~85 >05 %1 18~24 A Xof 55 8] B /)~ Bt 457 AUk AT
INE MUz 95.3 89.3 BEI . X BV R fe SR o A
5[] & (SNP) 60~75 >85 R LR L %% CHD A% K:FgfE

2.2. #FEBHIRAR

BEEH AR, ZHEMERRIEATE. IFLHMEELZ b 18~24 J&)#E s O sh B iR 5l
70%~85% )™ S Lo E RS FE , (H 6 r 5 S (AT B At . o 1 o ol e 68 ) S ORI R AT BR [ 7] NSRBI
— iR, ALIRRERISAE TR AR IR R R . | AR 401 R IS el S R4, iR % 155
G J LR KPR T AR A8 E M), {8 CHD At 265 BT e F+(8].

SR WAE CHD Ji e i fe Sk A1 o HE T 25 DNA 2387 (107 1 i & rl A0l GATA4. NKX2-5
SRS RO MV A TR R SEAR (9]0 FRE 228 TF R I 74 Rl & FAR EWAL G C3REFIGE, N~
R A SR HE R B AR [10].

3. ERIMFESSE S R
3.1. EfRTFEERE

[ 2 B FLAEATHTE )L CHD f I E K 2 —. 2011 4F, £H BA5ARIRS K POX FH gy \#
A UH LR A TS B 1], BUE 2018 4F, 4335 50 MM E it POX G #x[12]. 2020 4 RRH 0 2
SR AR POX /ENHT 4 )L CHD i AR R F B3], —IgIAN 25 T FE. T 20 JiRi A LM
Meta 7T 78, POX i G BAE CHD [WRURMER 76.3%, FEFMEHN 99.9% [13].

3.2. EATHEESIE

FHEAENEN CXUERFRE” IR, 2016 SEEAE ST B NHETIZ R 2017~2021 4, R
B 801,831 A # L JLIHE, e R ik 99.48%, W2 752 HilfEHAE CHD ML M52 FAR B NIE
7, BINEE 95%. X — RGMETTE Lifgri 5 2 LU JL#E CHD FEA & EEA 25.93% N IE 2 16.61%, %)L
TR 4.58%0 % 4 2.30%0 [14], FEAMEIL T FFE AL TAMME.

W T ARG “OF -2 - V7 W4, B 17 DHEFTE . 2020~2021 45 &
N, BEETHERIL 98.88%, 12 CHD 527 (IR 2.58%0), L EAE CHD L 94 B33k KA ¥ARTT,
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0~1 % JLE CHD ArEALIET R BEZ 1.96/10 J3[6]. AR AR PESDIE “ PARZZ VAR SEIE + =H R
VAL U, B ORI 2 BH PR B SR 12

BRNTIRIER T8 )L e O = R & 5 M BAR R, RO ERI IR (V112 S AR X S0 (B 7 )
TR WIRAE, L O - 207 - 1897 - B 2FAMSRA. @R i RE O AR
R E, RERI T XEHAE G R HISRCEMPIT R, A X AR A 1R HE T T [15].
BRI 2020 “EG 2 20,593 BT AE )L, TR BHPERZ) 10%, 2 CHD BN NBEDTEHE, RiiREH]
1 2.54% [16].

3.3. AR RERSERERA: R ATH FOER

R IR T O R e A2 B v b AR T BRI SR ARG A R B, AR T HT AL CHD fRE
TR, 2023 4E 1 H & 2024 4F 12 A, ZBeelR G ) Lde KR O R IR A T H AR e T)) 5 R
FH XU R RN B8 8 2 W A8 LBEA T I 2 . By B R -

S EEE WEAE WER Bk #EFREER WA KRR X

2023 1525 1491 97.78% 9.05% 94.07% 20 13.11 0
2024 2214 2195 99.14% 7.20% 96.84% 43 19.42 0
At 3739 3686 98.58% 7.95% 95.56% 63 16.85 0

T P AR RO 2 %0k 98.58%, HEIT[E R 2027 4E 80%[ H bko BHIEZR 7.95% /1 F SCHRHIE 1 5%~12%
2. {HERIE, 2024 SERHPER(7.20%)ET 2023 ££(9.05%), (HHEZ 3 (27.22%) 5.3 =T 2023 4
(14.81%), FEoim A N GORHE SH M R 45 il g 0 AER P S 2 VP E R A 327 . AR Bt #1263 4 CHD, it
RIGZ 16.85%0, B 1Ry T2 P 37K 1-(8.98%0), 1 e 7 FAE Wi i As tH B &ivt DA A 2%, WAESE
CHD MRFET:, 5 KW i F 12 B

SLRLIAR IS B R B, PRI T G B 5E 4 AT DAIA B 5 AR AR ML X [R5 IR A 5 %, XURbRIE
TR A R AP AT R 0 . 200 32 B AR T AT i — D PR AR S U 3R (B A3 13 451 B M Al
M, 5 4.44%), DLRESIRS LK BIBE T HLE .

3.4. BAKEE ST

CHD i 7 i A R G (9 A 3L PATIL X — @i T =I5 — B R IR 2 W 3 B0 I AAE iR
I7 2 P (IR0 75555« BRAETERNR ) R R LAET SRR 1055 2 J1 B Rl s = 2B FAR & D
5 3~6 A H)A TR R B AR T AR AN 2% (4]

4. JESHUEE
4.1. DLSTHRE

JUE AR R, CHD ik R AT e = a0 VEVRNC B . v S iz Hh XEE 75 12 W 4% e
BRICTARE, FEOREHVER)LICE L2 BEUTHLEIGRR 575 5 b K A8 58 AR BN A= R TBC
AL, W) EUIR 2.54% [16], Ikl 4.44%; SREARR: POX XF £ 3h k4 AR A
A CHD £ H A 2 50% [13].

SR JZ O e) AR AR S A S IR —— R P LA I I B s . IR 45 R S BE VIS SR SEIL BB .
W, PHASEARTT ROTAG . sAh, TR K EE R A5 WS 12 M S KA [17].
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4.2. IR
gxt Lidghhk, SEENANER S Wi ISP S, AR, B, HAS4EERN RGN
AL TR o

ERARBE T, HE™ “ALWTE + R a7 #ah 2. B8 g OIF K B5] 4 I 50k i) &
REMT 2 HE, MANEHRBFIri2EE, BZEEERELEMNARIEE L s, REHEDRE K F
fhQER/ATEE/PATE), AT SRR tER . ERASHLRIEE AT, o “BgIi - mREm - A%+
7 ZRGEEE . WRIEK S S8R = HEGSINERE S 12 S PR S, R R LREEE A
fEERE R &, JFRE LEHI, NTRFAREILTEIRN 2 Hi%is, /14 faE R CHD MY F
RIEIGEAEEDL 7 Ko FRESERNEER, @V EEEILSILENK, mEIRy LRy, Bekii. £2%
IR0 TH, K CHD i 5 St AR . W B i a4 . WL A AT “ BUEARBHRIG & + Wr /)
A+ el RiE” =G B DOR18], THE SR BERTE, AR ILABZRIL 98.8%, kb
FAEAEIR B BB S 0], A RAR S IH AR MPE[19]. AR 2 RE D4R T 5T, IRFCEEILAAHEAT “ A A
UL BOR T o HiT B B vl IR A E0R AR ) LRHER MBI 5E U 20, IR ] 28 004 KRS AL 3G VI BE AT
FINE . HER0E B BMRNOUE/4EE RTE), B/ RGBT A =, D RS B RS
i il IR G, AR 3 A AR E 0 R B M AR TR BT, R A B AL
(R Co IR FE A B 205 31 98% LA F[20], 128 SEIL CHD i £ (1) A B A BE 21

5. RX¥KFF[E
5.1. BiARBIH

CHD B HANG [ ] SR HE . SR BETT A f: R T-Ui7 I DNA A7 1l DR XU DAt B 28
JEEA[10]; B TREILR. ERNALGRM R AR S I B ALR IR I R

5.2. 2FHIRREE

RAEG “THiE - TAR” WA, W & b o A IR BAA R R R 07 . R SE 0 —
AALE BB PR G S BLR A PR ) L o], EORERE & 5 P R PR 17]. & AT (5 b 2200, a7 “X
JE - X - BRB” BRSSO L AT K IRE ) .

5.3. BUBIRRIARK

it FARAH B e, S CHD SEA RSB, Dy A [ A i R foe (T T [B) B o 6T s 7
UEFE 2T HR R AL, R SR T BRI B RS

6. &t

HE )L CHD Jfi 82 i FRA UGS I A S PAE T T — o SURFMEBOR R BRIERIGE, B OAEDT
A POX W AR B BB LA 93% A Lo L. R AR)ISEHIK DA ie R Y], Il BOR A 51k R
B, LRSI A f RO PR B LSBT R S R T L R 2023~2024 SEEEEE— PRI 1%
BORAE VG E b T 2 = Bt R W AT VR R RO E—— PRI A 98.58%, 2 63 1, FHET-.

RRRBEAT =0T E: BEREA RS HERT R T E(FEL “Bahim + T2
W7 AAR), BORBUR LS TS5 B A S 1 (07 8 (75 K e 2 S IR RS, TR D R4 5 Kl
VIR R BT JE (SRS T R SRIB ER R 50) . MEATTIE TR - 20 - 36T - R IR S5EE,
JTRESEEL ORI EE G R KA R
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