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The evolution of approach in the resuscitation of neonates born with meconium-
stained amniotic fluid: a tale of two countries, China and U.S.A., in the past 60 years

HUANG Hai-Bo, ZHU Xiao-Yu, CHEUNG Po-Yin. Department of Neonatology, University of Hong Kong-Shenzhen
Hospital, Shenzhen, Guangdong 518000, China/Stollery Philip C. Etches NICU at Royal Alexandra Hospital, University
of Alberta, Edmonton, Canada (Cheung P-Y, Email: poyin@ualberta.ca)

Abstract: Neonates born through meconium-stained amniotic fluid (MSAF) may develop complications including
meconium aspiration syndrome, persistent pulmonary hypertension of newborn and death. The approach to the
resuscitation of these neonates has significantly evolved for the past few decades. Initially, under direct visualization
technique, neonates with MSAF were commonly suctioned below the vocal cords soon after delivery. Since 2015,
Neonatal Resuscitation Program (NRP") of the American Academy of Pediatrics has recommended against "routine"
endotracheal suctioning of non-vigorous neonates with MSAF but favored immediate resuscitation with positive pressure
ventilation via face-mask bagging. However, the China neonatal resuscitation 2021 guidelines continue to recommend
routine endotracheal suctioning of non-vigorous neonates born with MSAF at birth. This review article discusses the
differences and the rationales in the approach in the resuscitation of neonates with MSAF between Chinese and American
NRP" guidelines over the past 60 years. [Chinese Journal of Contemporary Pediatrics, 2023, 25(3): 229-237]

Key words: Meconium-stained amniotic fluid; Suction; Meconium; Guideline; Neonate

K B #6754 (meconium-stained amniotic JB O R 2E W A 25 A fiE (meconium aspiration
fluid, MSAF) ZFEMGIEHE TR A —A S, syndrome, MAS) ™. BFZEAI, MSAF 53EH =,
HER AR 5%~15% ", Hrf18%~20% MSAFBiA:  SL7= 7 MOl | (K Apgar POy ™ A5G, )
JLH A I ROVAR T BOTEE J1 2, 3%~5% % ABRZES Y AEKE BB AR LA S DR AGERLZE . B

(Wi HET ] 2022-09-07; [4252 HH]] 2023-01-31
[(FEeTH ] G By A =4 TR” (SZSM 201911016),
[(VEH ] B, &, Wit, @EEE,

LGRS ] skER, B, #3%. Email: poyin@ualberta.ca,

+ 229 -



5525 % 55 3
2023 4% 3 A

o+ E 44 )UAH &

Chin J Contemp Pediatr

Vol.25 No.3
Mar. 2023

Az L SR ot M R B AR L ML RE AR
YE' o B, 725 A 95 MSAF B A= LY Jr kR
L H RN, A AR
Fo MR S St A T A A AU |
63, JREALSE B T8 BLAE F D> MAS (9 %
A sk, BETRNE M AFROESE R, ik
PRI X B AR LR A 4, HEZRTTREA
I MSAF & 95 5 L AE i 5 60 4 BLE R T JLIRER
RAYPRE . ASCEFEAR 56 FE A [E MSAF 4 )L
STARTRRIE I

1 ®WEFE

i 3 PubMed 1 ] & 27 HL 7 SCHRF- 5 %0 96 [
JLBI#2s (American Academy of Pediatrics, AAP) .
% D I P & (American Heart Association,
AHA) . EFRE 3B Z 014 (International Liaison
Committee on Resuscitation, ILCOR) . Bl MIGIT
W F£ 31 (Consensus on Science and Treatment
Recommendations, CoSTR) ##r 4= JL & 75 Wi H
(Neonatal Resuscitation ngram®, NRP®) $8m M
E PAREL S DA hEB A LR
TR H L KA TE TR IR R, 6 2 B
AAP/AHA %25 (9T 2 L I3 3R o

2 EEMSAFFHAILEHHEETSE

55— AR B N IR 2SI 5 | N 1238 9 1] 1960
AE, EH James ' FE (BAEJLEDR) BEHB TR
i, B “aniRBRaEp I ARIE, Izt E
k7. ZJ5 1974 5 Gregory 55 ' 59— Tl i BEE A1)
TR S T DAESE . P A TS 6 41 H
A B 1000 41 36 7= JL H 88 il MSAF 7 4= L
(8.8%), Hr 80 FIHATH T THM T . EE K&
SEWNWBIAR, LRBLA6 ] (57%) K& WA IR
(0.5~7.7mL) o FARALATI A HRIE X 4501715 /) 88
B A LR MAS (19 & A2 2, {H 16 (55 175 3¢ T 1T
B AAE I ERENEIANGYE, BERIER
SRR . P RAEE TR UL, “UESR
P AFAE IR EE IR — 5 WR &5 A PP R 4t )
TE46 B WA IR ZEBE L, =2 A
WP PRI, A AT T b — 2P A 7E 5 I I X 4k
Ko 1976 4F, Carson 25 "V Xt T 2H 273 {51 MSAF
B LERR R W AT T O L B MR

Xf R R BEAE 947 (7 IFARAT 10 L B8 WA 514

5 R THI MAS KA (1273, 0.4%) Xt
M2 (18/947, 1.9%) BIE TR (P<0.05). ik
PITAFFEHEh T8 7=t G 8 W b mr R AL S | T
B WA JE A RS RN . ORCIR, SERP
SEFE WL GZE” PITERER A MSAF B4k LK)
PRER TR, TP TH 1~3 K (1987~1994)
AAPHM CHrAE LR IR BRE) 1, SR1MT, 1988 4F
Linder & " #E A7 T — 300 51 0 B HL 6 1E 3K 56
(randomized controlled trial, RCT), Xf 572 44 [H &
O3t B CAWE ST MSAF H A LT S A
W5 RS IEAL , R IAE N5 AR D> MAS
M kA, T RE S B ST RRE (R, ieny
B MR EHAE LR R FE e A PRI B

20004F, Wiswell 55 "7 FFJ@ 17— & s KA
ARRCTHWFFE, WA 2094 BT iG2EMER . 2 H .
HIETIMSAF AL, 255w, ARG
JUB A ILIG , XA T 2000 4 HTTE R Y M 4
Tt APP 284 R AE LR TR R ) ' BT R
WS LBR T ICHE F10 MSAF #4: JLs *F A%
JiAEIL, A5 LR AR E RS S

2004 4F 5 — T2 A B AR B SR SE, BDal
ABTAREE 11 R EI7F oS E 1 RESF o m
251401/ H . MSAF #i4: LI KFEAR RCT #IFSE 2,
GEILRWIGE W AT R RO . 8 WIS AR FExT
A LA . BT, 2007 4F 35 F 10 72 BRE i
oxfam AR B 5 IR XT MSAF # AR LG JA i
HETHERLE . B WS, T AR AR
2005 4F- } 2010 4 NRP® 48 g 45 2 5 4 B9 X JC 1%
J1 MSAF B A LA 5 AR IS | A

20154 NRP®FE R 55 77 B il . AHERE
XFTCIE F1 MSAF B L MUAEHE . AE S|
NR3%, ABR TG A E AT B 4 e 25 S e IR
5l XEE U AP BT O TR B e 1) U
EEVEREGY P X AR MSAF B AL, it
HIE BT RS E RG], S5 RIS
AR 5| 2H I HE R F/ul MAS K& A R 22 R ¥ 4 11
RN o H—TRCTHFFE 7 ¥ 122 I JE 1% 138k
L N REHE WS HSEEWRT 4, KA
HIRIERFN/EL MAS KRR TG L

20204F, NRP®FERGHLHI . X} T MSAF A1y
TCT J1 Az LRI W B 45 s TERLF I A, AN
AV TR GRS, TSR B TREWS],
DA Ry LS I W B AT BE 4 SE SR shal R

IR T —IRGEELEIE Y WS AR, X

+ 230 -



5525 % 55 3
2023 4% 3 A

W E 44 UAH &

Chin J Contemp Pediatr

Vol.25 No.3
Mar. 2023

RGMELER AL T A S ME A m BT IE S . %45
WA T LS 4 Tk [ ELE A G RCT fF

SN

g8 e (n=581) M LIOR A 36 H 1Y 2 0 g
PEIFSE ) (n=231), HO#E T 2L 812 i 1% J) MSAF
AL CREREWST 5 HEREWET ZN
M5, g5 BRI, A B ILH B R B
A LB S BR F MAS & A= R 22 R e 4t
RN RMTEEN R, X450 RCT M5 1k
KNG BARHIE EAAAE—E M2 . 1 5eX 4 Tt
GE Y AR 20 el IRAE BE 00 4 e B A 484
X Singh %5 " RS TGS S, ERIEA
PRALSC T RE NS U LR TR B . H
23 RCT R AREDIA T B 577 )L 7F Nangia
S5 0 F Kumar 55 (RS, USRS T
T ORI G AR, XSRS BE T 44 HL
231 B JCiE 71 MSAF 8 A= JLEAT I BB GE ', L
BT 2015 4F48 pg SR HT S G 0%>35 JEHT AR LA B
A JLESEVE S E AINE DL, B DS I 3 Bl N G
EiARAE SR EEN, BASiEE X
(40% vs 22%, OR=2.2, 95%CI: 1.2~3.9), RN
MAS A BE# it 3, (H2E 5 gt E X
(11% vs 5%, OR=23, 95%CI: 0.83~6.2), .4},
M F X SR UE R B AN R, R AR Y, B
WERE SRRSO S5 HERE

3 HEMSAFHEILEFHETERHFE
T EH £ ILE IR

SUERAE R P DR AR LS BT A
ARHAE 11965 AE S H T o S 1RO TR
Az L SRR R AT 1965 4R KAl ), 1%
WAL e MSAF A= LAV AE 5 iR € A Ak 1
Ihiko G204, 2 O TRT A LER
SRR IEESCT 1983 4R A 7, BT R
MSAF A LB 95807 vk = I Sk W06 B % 4l v
F. MR SN ERR . MSAF #AE LA G T2 5
S A B R A A A TR v I 2 PR L
RO(R D, mEWRFT TR AL,
TP It h B A= LT S TR

L5 3 RROC TR A LS B AL IR R A T
1994 4 A7, B UL WA (R G 27 401 73 W P o 3 R
BAE LR LR AR 2k [k >, HAa il m]
1983 4Ehi 7',

19954F, —JLEA rpLCy [ B BA ST 1 W4

T 1216 = BoF )L (b MSAF B 4E L 74 4]
PR AUE R W | S AR W S SR, kI
20 MAS & HERZEF G2 X, (HRWS]I4H%K
TG, W N TIN5 BhE A 3K (76.5 hvs
16.25h, P<0.05) . %21 MAS 95 58K (6.25%)
I F % AE & A BA 8 25 19 1985~1990 4F 1Y 9 S R
(7.07%, 113 <45 AW 5| MSAF 87 2B JLrh 3E T
841) =, ZMFRAEE A A . A I | Rl
B ¥ 28 A0 N TP 4 A B I AR YT T RD, IR eT
PLREAIE MAS B S8R o SCH R SO0 IR 25 30 0 A
P 5 | DRI B AT A e, R NEA
0.9% FALEIA T 2 mL, B B NG 2% AR
U5 PN 2 3 R 22 I R A b vk B IR MAS B

FE O AR RS R SRR SN S]

BBV I o A L & A MAS, B & 8 R i A
YRR, BUREL, EARREMATEE NE &4
JEAEM AR, X R4 LA J5 B Sr BP e R4
W51, (EHLMELL TR B MAS 19 &4 . R, B
U MU TR B MAS, AN 5 B B 90 ¥ BRI I
TE RN W |, i L A 2 T B B A A Ak 3
HLE N

2002 4%, [ AR ORI R AR = 2
TAERETAEME S, IFFREEKERTREI
%, DRGS0 A S g A JLBET R ™0 1
F NRP®I H 7535 [ A E R O ST E iz
Set, HE AR T 2003 4R TE RS T AR L
BHRTMEHEGRERE" ™, 20044EFF ) “Ht LR
FENTH ", 3FF 2005 AL sl R Tk LA
e T (R 1) EZELIBHE 2000 4F i AHA/AAP
() NRP®FE g " Sy 3 ANFLUIGSE A ZHE N
SRS B H8NFE, MSAF Fi4E LA 5 1 5e T4
ERANG T, T R 4 AT R
WG| ZFem B BB R 514 . R
A2 Y IR RCT IS, X 2004 4F
1 H—2006 412 H 495 {5l Jia2 M e V5 G4 e H A4 L
BEALA A URERAL (249651, A58 AR . DL
HIRGZEM S M RS ) T REZH (24661, A5
g KENPYE), WA MAS 4% &
SE MG o G55 R INEELH 5 X0 R MAS &A%
SMEIFRAE M kAR 2E R G EE X, B
S FERE MAS & AR R B B AKX B4l (P<0.05) .
N RGHE M 5 8 e h B Iz AT AR TR R B 2
FEHE o

2007 4, 2011 4R D AR LA 950 H & R4

+ 231 -



5525 % 55 3
2023 4% 3 A

Vol.25 No.3
Mar. 2023

o+ E 44 )UAH &

Chin J Contemp Pediatr

YRR AT T B AL R4 R ), 52005 4F g >
K 20104FERRT ) AAP NRP®H5 g N 24 AH A

W TR, NRPOFE 0 R TR 2015 4F A0
2020 B AE T E RS Y, ARMECE, il
AW BT WEEE) A L AR W 4 2 R NI 50
I 5 vy A BE A AN in4h - Chiruvolu 55 ' 1)
F 5T F A T5 B2 407 . MILBIE R il 2 T 9% 4 5
IGIT T AR L L 2, A A4S AL HE MAS
M) & RN 2Z TG EE L i —I 2k
FEA [l BA AN AF 5 s, FE 1 min Apgar PE43
<B4 MAS BILH, KA AR SR W)
| 21 il 2R T I M T % (36.0% vs 27.7%:;
RR=1.30, 95%CI: 1.09~1.55). W A—%ALAHH
% (21.9% vs 16.2%,

RR=1.35,

95%CI:

1.69) i EE i il S ot P s & A= (20.1% vs
12.1%, RR=1.67, 95%CI. 1.27~2.19) 4 & %
i, $EoR e G E N IR EER S R TR
A NAFHDE I EEAE MAS K 8 8 it S o 14 i s %
R EFAKL,

W 2016 4 RN 2021 A AR TR RS O dhSL i
XTI I3 LT R AR A A T
HARSE 20 s N SEBOZERAE LIS . SR anAS B
F ARG SR A LTS, R B
S J S B A4 T EE T AR OE R GE R (positive
pressure ventilation, PPV) . H1[E X i 87 W Wi 8 Fe
X TG 71 MSAF Hi Az J LA 95 4R a5 56 [ B
JiR A AR O] . 28 [ OC T8 A L& 75

1.08~  HRZEM S| BARE R 1,

®1 PEREHREILEFEEMHEILEFHEXTHEILERPIRIERS HIEIL
S5 4 i RS AN

B (W EILE B AR
(1987£|5)£13J

B2 (AR ILE B HERE)
(199041:)[14]

3R (MR LA o B D)
(19944;'3)[15]

S CHrA LR 4AR) S AHA/
AAP B A= L & U8 i M
(20004;'5) [18-19]

FTSsh (HEILE R HE)
(20064F) K AHA/AAP #Hi A= LE
R (200545 ) (222

%6 M (HFr A JLE R #HR)
(20114F) & AHA/AAP/ILCOR
A LB FRAERS (20104F) 242

B (HEILE R HRE)
(2016 %) F AHA/AAP/ILCOR #r
AL SRR (20154F) o7

M (HrAEILE B HRE)
(2021 4) F AHA/AAP/ILCOR @t
LG (20204F) 5

(1) JRZERlE, ACR: JCRFriRALEE ;

(2) TRFERM, WORLIR: TG SKA0 e 2B AR <z RO TIOB A 5 1 L IR T W 5
PEIR AR 6, MREE ELIL T U B R A IR WS RS, REH
EIHHT

BT BALSE 1RO AR AEIAN, RO 2SS I R B R A, BT

SRR

(1) TSk e 1 2 DR S B3 11 O

(2) JRSETRUATIE ABTE L ToHFoRAb R

(3) MR WAL TS J LSS BRI « B PEVL R IR TR, A
P RS .

T MSAFHA L, Tl R R, Sk—Eit, SR S KRS (12F

K I4F) SRERUET T . WA, PR A LR . B LA

WL, B (RNE, ST, WG BADLER . RE RO, T

TR IR, R R R .

(1) RFEE IR e AT . 5. WS

(2) FTFEIFAIL: A5 B R

5 LA RS 5 R AR BT o

(1) AEIIHA )L B AT R R B L | SIS

(2) TEEIBAIL: SERRI R TR, R B LBEA I 50K T 100 YK /min,
BB PPY 5 ANESUHE MR AT NS |5

(3) REARHEAESHT A LAY OLAE T1& 0 T BLCCRRlE AMA S, A UE
BB, R R AR

(1) AL T & WEERT];

(2) TEWEIEA L. SR E I, AR RS s TCA RO, A AU A
M T R A | AR IR 5 145 A 5
TeiE B AL ARAEEZ PPV N, R B I T R SRR AR I, AU A
S NS AT i

+ 232



5525 % 55 3 Y P E S ARIUA & Vol.25 No.3
2023 /,.I_: 3 A Chin J Contemp Pediatr Mar. 2023
®1(4)
=51 S AR FE AR S DN

TE e PR AR LS B AR RO 09 I
(1965415) [46]

KT B L s B 5 vk i g il
(1983/,:':) [47]

AR R R R AR S

(1) JiSktfe s BB sl 0 . WRIGE . BRINERIR
(2) MT MSAFHFTAIL, WFLAMHS, WRBEE A TRl 0 R

(3) HHAZERDR, RLS7 B OB AE I O R A B 11 5 A0 259 A1 7 1D

WA U S
S PA L 1983 AR AL S U ]

KT B A LS B 5y vk iy Y
(199445'3) [50]

BrELE R IER (20054F) BT

et

ZRo

ELEMEN PRI R LR

(1) X FMSAFHiA L, TieMaFEtalifs, K— B, Semsin .

S, PP A LR AT T 5
(2) AW AHAIL: GEEpIEE I

(3) TLiFJiHtE L. UEE,
(1) A= m R R MR AT AL L B

FEILEREIEE (20074F) B

KHGEEWS | E B NS R3S
| 5

(2) KGR, TSI, B LR SR A ) LA T8 U1 5
(3) A NHAIL: QEAIEE IS,

(4) Joif fprde L. UEHRA,
5 LA 2007 4R 52 I3 FE AR SORIA)
(1) =PI B B B, B (ORI 2l SUEAERL) Ik

B LA e (20114F) 1
R LR IRERE (20164F) Y

RIABRIER T AT IR FE

AT (12F814 F) 2o 05 S By ;

(2) HpoRMnETEyent, el A LA TGS

(3) FAILAWE S dEEE 5,

(4) B JLIEHE 1, WAE 20 s NSE RS LIRS W IR 2E. WA R
RS, MR AR JLICTS At AR BE O 8 5 ST RIJF4S PPV,

T LR AR (2021 4F)

5P 2016 4R B9 & 7535 ra 2L AR o

E:

4 itig
SRy A2, v 5 P 1 i T AR 5 H R X TG
MSAF #i A= ) LE T e R AR 3 By FRATIA
T2 L PR R v ] LA I 2 s R R AR 95 A kL
FRE) Wl R, A LAET R T R R A,
HAE MAS ZAER R, WLt EE 8T 4 A
T EEPREE, ROR

202146 A, (MprtJT) R T~ ThE
R TOFLPEES . id . Bk L. JLEME
AERFERBL ) SCEE Y ZSCEEH, FOET R E DR
SEUOK, LR ST DA TAEEMARS T,
] A L LB R R O A T R R b ) AR 4k
ZE ARG T B R E ST RTAY 1500/10 J5 T R
2019 4114 17.8/10 J7, 22 LAET 3R i 200%0 I [ 5]
5.6%0; 19904F, [EF Az JLAE T3 20 38 FRIC YN
ER B 448%, 20154F FREZE 1745 AR EIR,
F 2003 4 E S T B A LE R H B R 5
237 M2004 0 WA JLERIEIEE” Lok,
A LB T R B T AR LAET 3 2L
FETR A LLAFI I 2004 4F-11) 71.63% T B 22 2013 41

[AHA] SEELCIEDRS:; [AAP] KIEJLRASy; [ILCOR] FPREIRKAZ b 2r; [MSAF] SRR IRHET54;

[PPV] IEJEESA,

66.32% ',

SRR Eh & R PER, EIFRIEAR, [
Hoplrp . AR B &R —FE, Ml h T2 0=k
PURSR, AN 00 7= K B0 e I R i TR i )L
P8 B2k R AESR DL AR K A L A 4 0
T 25 ) e B2 R AR R AR A G e, B
AU R E TR, MAS & A= 3 5 Hok 56 5
RAE W) KA, MASHRIEAE K 15% ', Horp
HAE MAS G AE R 1k 39.5% ' ML &, EHE
JERIKEG, BT R E AT IRESE 4
T T A P A A A 1 L A U0 A T 8 R B e TR
(O3, PRI MAS B I &0 B & A 3R AT
R, AR 2000 4 H MSAF B A4E JL MAS % AR
L 3%~4% "7 ", MASTRILR L 8% " SE[E A
A JE M LA 30 s UM PE R LR B i ] AR
R 0 oK, 2013—2015 4 35 FE N MAS % 4%
4 1.02/1 000 H A= L, 2017 4 T F& % 0.78/1 000 !
AL FETARMAS £A%, RIE JRET AAP/AHA
2 2RI AR IR RORE (AN P By
15 OB gz . RIER KNGS ) FIIEIR PPV
(A RUBSE P50, SR N BIME 5 o, FE

+ 233 -



5525 % 55 3
2023 4% 3 A

o+ E 44 )UAH &

Chin J Contemp Pediatr

Vol.25 No.3
Mar. 2023

MAS L, REFHEIEHE LT (A
2013—2015 4F- 1 44.3% % % 2017 4£- 19 35.1%, P=
0.005), {HA QIFFIZ AL 2 (80.1% vs 80.8%) |
W —SE AL R (28.8% vs 28.4%) N RSN
Jilti 48 Al 2 (0.81% vs 0.35%) T E %R,
RIJSAE MAS KA BRI, (HERE MAS & AEFRAE
W T AR L PR SY KRN, AR P
PR XA JLAE T 22 S 2 (43002 3.1/1 000
1672 JLAT9.5/1 00075 /=)L) 7o PR KAz Ll X =
SrORUREE =, Ok O R A AR o L . —
AALA AR A, BRI A B U HL
il FH 3 8135 80% . T A — 4846 A %R 30% 1) T A
MAS UL AyxERE R AT, AR T
IR E K AR AR W AK . A, FRAE I —IA
PRI BIE 5 % B A8 4 45 0 2E 3R ) PPV 8 3%
s, EXTIRIRICEZ ) 7, 28 BRTAR, fEh
[, HIE MAS A9 XU I R T R | e R
JA B PPV RS . 3550 1, 0 aE Y o Uik
FI MAS (™ H AR B 5 WA A MSAF B3 K
PRt 6 2 9 R AR SR E X TS Y MSAF #7 A=
JLHEAT R B A RS TS S LIRS

i H, NRP®4gRS ™ FH, —LEH 4T MSAF
AL Rz g5 TARAT RIS G . IIRA T
fift MSAF F1 MAS (%) A% it 3155 9 3 AE P 22 R AR T
B

FREEW AT R AR/ PR ET R, A
FERTE A P ZE M i 43 /NRGE , TR TR R
RO, WSSOt Yk L = R AR e A
Jify 388 52 4 B 2 /N W S B A 5k . il e N 9 i
FENTE R RAE RN | il T T 1 5 e = Rl i
W AE , DI 5 | A/ LA LG 2 8 A ol A2 IR %
W &R T, N ER . H N RTR
R 5 R A M O A 4 R I A A T S R AR
it 2l Jok v R ™ B IR AAULRE . BT R, &
HAGFEMA S MAS &4, [FIEF Al 5.0 = U pE s
37, TSR (RRSE il S <A
i By ik~ Rt ek o3t ) T BOME IR AR AR I AE B2 2
RISl sh ik s I 7 fi s 2, BRI ZE
W A2 PR AR =, (ER A LI I /sl Sz B PPV
ARG 2 G [ i R, USRS
I 51 AT 2B X AT AS , (H [R] st 25 42 3R Xt
ZHEEEH LR 5 . HILRE SIS N R
FEW 5| I R PR S 5 T R 2R Y L3 3 )
T W g B A P2 5 9 3R 5T 5 1 e SR AR 45 T

PPV B FIBE A A 7, X5k 2 NRPOXS MSAF JCif
FIH A LR BN B SRS R 5| 2 &
SEA TR B . DRk 5 B0 28 0 5 | 5 4 1T BB 23 43R
XETCTE JE A )L RS SR I3 X MSAF
AL, JUHZ P BT 45 Bl R 37 A AT R ) A
L, BEESFERREES . WRMLE A
Wy, AR P B ZE R T RE SR AL, T R
FHMREE B TR A M 5| A2 AR LT Re T 22
SERE WS IO B ZE > TCiE )
MSAF #r A LS AR IR 2815 Y ok P38k
1.65mL (0.2~10 mL) **, 5L 1, AT R,
TE PPV ZJ5, 8 W WG 2875 g F K5 4R
P G

A 3C [\ i 43 B T 1960—2021 4F 3 18] 9 Hh 4h
MSAF A GG R B 55, H H A 58 0E 35 X JC 1
MSAF #iA: Loz BV 75 5 57 Bimg ek Ay (A7 aloR
HATAAE I G]) TCIEAS B A A MR A2 5 3
Tl RS BRI B &5 18, U FLAEAS [R) ) 3 % [ 4
B o EEXFIXASME, AR R E R . KA
ZHO M RCTBESE, 1T BT 22 v M RSBl ML 53 BT
ol I J R Y () I R R Z M AN A Y, LA G- Ml 4
SR LE 95 TAE,

A AIURIKRME, RRLEEAFTE, 4
B!

(& % X #]

[1] Matalon R, Wainstock T, Walfisch A, et al. Exposure to
meconium-stained amniotic fluid and long-term neurological-
related hospitalizations throughout childhood[J]. Am J Perinatol,
2021, 38(14): 1513-1518. PMID: 32620023.

DOI: 10.1055/s-0040-1713863.

[2] Wiswell TE. Appropriate management of the nonvigorous
meconium-stained  neonate:
Pediatrics, 2018, 142(6): €20183052. PMID: 30385638.

DOI: 10.1542/peds.2018-3052.

Chiruvolu A, Miklis KK, Chen E, et al. Delivery room
management of meconium-stained newborns and respiratory
support[J]. Pediatrics, 2018, 142(6): ¢20181485. PMID:
30385640. DOLI: 10.1542/peds.2018-1485.

Addisu D, Asres A, Gedefaw G, et al. Prevalence of meconium

an unanswered question[J].

(3]

(4]
stained amniotic fluid and its associated factors among women
who gave birth at term in Felege Hiwot comprehensive
specialized referral hospital, North West Ethiopia: a facility
based cross-sectional study[J]. BMC Pregnancy Childbirth,
2018, 18(1): 429. PMID: 30376814. PMCID: PMC6208023.
DOI: 10.1186/512884-018-2056-y.

£ 234 -



H25HH 3 ¥ E S RILHRRE Vol.25 No.3
2023 4E3 H Chin J Contemp Pediatr Mar. 2023
[5] Hiersch L, Krispin E, Aviram A, et al. Effect of meconium- International ~ Liaison =~ Committee on  Resuscitation[J].

(6]

(7

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

stained amniotic fluid on perinatal complications in low-risk
pregnancies at term[J]. Am J Perinatol, 2016, 33(4): 378-384.
PMID: 26479168. DOI: 10.1055/s-0035-1565989.

Brailovschi Y, Sheiner E, Wiznitzer A, et al. Risk factors for
intrapartum fetal death and trends over the years[J]. Arch
Gynecol Obstet, 2012, 285(2): 323-329. PMID: 21735187.

DOI: 10.1007/s00404-011-1969-8.

Ohana O, Holcberg G, Sergienko R, et al. Risk factors for
intrauterine fetal death (1988-2009)[J]. J Matern Fetal Neonatal
Med, 2011, 24(9): 1079-1083. PMID: 21314292.

DOLI: 10.3109/14767058.2010.545918.

Oommen VI, Ramaswamy VV, Szyld E, et al. Resuscitation of
non-vigorous neonates born through meconium-stained amniotic
fluid: post policy change impact analysis[J]. Arch Dis Child
Fetal Neonatal Ed, 2021, 106(3): 324-326. PMID: 32963086.
DOL: 10.1136/archdischild-2020-319771.

Edwards EM, Lakshminrusimha S, Ehret DEY, et al. NICU
admissions for meconium aspiration syndrome before and after a
national resuscitation program suctioning guideline change[J].
Children (Basel), 2019, 6(5): 68. PMID: 31067816. PMCID:
PMC6560382. DOI: 10.3390/children6050068.

Gregory GA, Gooding CA, Phibbs RH, et al. Meconium
aspiration in infants: a prospective study[J]. J Pediatr, 1974,
85(6): 848-852. PMID: 4472964.

DOI: 10.1016/s0022-3476(74)80358-6.

Carson BS, Losey RW, Bowes WA, et al. Combined obstetric and
pediatric approach to prevent meconium aspiration syndrome[J].
Am J Obstet Gynecol, 1976, 126(6): 712-715. PMID: 984149.
DOLI: 10.1016/0002-9378(76)90525-1.

James LS. Resuscitation of the Newborn Infant{M]. St. Louis,
MO: CV Mosby Co, 1960: 141-160.

Bloom RS, Cropley C. Textbook of Neonatal Resuscitation[M].
Elk Grove Village (IL): American Academy of Pediatrics, 1987.
Bloom RS, Cropley C. Textbook of Neonatal Resuscitation[M].
2nd ed. Elk Grove Village (IL): American Academy of
Pediatrics, 1990.

Bloom RS, Cropley C. Textbook of Neonatal Resuscitation[M].
3rd ed. Dallas, TX, USA: AHA/AAP Neonatal Resuscitation
Steering Committee, American Academy of Pediatrics and
American Heart Association, 1994,

Linder N, Aranda JV, Tsur M, et al. Need for endotracheal
intubation and suction in meconium-stained neonates[J]. J
Pediatr, 1988, 112(4): 613-615. PMID: 3351688.

DOL: 10.1016/s0022-3476(88)80183-5.

Wiswell TE, Gannon CM, Jacob J, et al. Delivery room
management of the apparently vigorous meconium-stained
neonate: results of the multicenter, international collaborative
trial[J]. Pediatrics, 2000, 105(1 Pt 1): 1-7. PMID: 10617696.
DOI: 10.1542/peds.105.1.1.

Anon. Guidelines 2000 for cardiopulmonary resuscitation and
emergency cardiovascular care. Part 11: neonatal resuscitation.

The American Heart Association in collaboration with the

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(311

+ 235

Circulation, 2000, 102(8 Suppl): 1343-1357. PMID: 10966680.
Kattwinkel J. Textbook of Neonatal Resuscitation[M]. 4th ed.
Washington, DC: American Academy of Pediatrics, 2000: 2-7.
Vain NE, Szyld EG, Prudent LM, et al. Oropharyngeal and
nasopharyngeal suctioning of meconium-stained neonates before
delivery of their shoulders: multicentre, randomised controlled
trial[J]. Lancet, 2004, 364(9434): 597-602. PMID: 15313360.
DOI: 10.1016/S0140-6736(04)16852-9.

Committee on Obstetric Practice, American College of
Obstetricians and Gynecologists. ACOG Committee Opinion
No. 379: management of delivery of a newborn with meconium-
stained amniotic fluid[J]. Obstet Gynecol, 2007, 110(3): 739.
PMID: 17766627. DOI: 10.1097/01.A0G.0000263928.82639.7f.
American Heart Association. 2005 American Heart Association
(AHA) guidelines for cardiopulmonary resuscitation (CPR) and
emergency cardiovascular care (ECC) of pediatric and neonatal
patients: pediatric basic life support[J]. Pediatrics, 2006, 117(5):
€989-¢1004. PMID: 16651298. DOI: 10.1542/peds.2006-0219.
Kattwinkel J. Textbook of Neonatal Resuscitation[M]. Sth ed.
Elk Grove Village, IL: American Academy of Pediatrics,
American Heart Association, 2006: 53.

Kattwinkel J. Textbook of Neonatal Resuscitation[M]. 6th ed.
Elk Grove Village: American Academy of Pediatrics, American
Heart Association, 2011: 42-44.

Perlman JM, Wyllie J, Kattwinkel J, et al. Part 11: neonatal
resuscitation: 2010 international consensus on cardiopulmonary
resuscitation and emergency cardiovascular care science with
treatment recommendations[J]. Circulation, 2010, 122(16 Suppl
2): S516-S538. PMID: 20956259.

DOI: 10.1161/CIRCULATIONAHA.110.971127.

Wyckoff MH, Aziz K, Escobedo MB, et al. Part 13: neonatal
resuscitation: 2015 American Heart Association guidelines
update for
cardiovascular care[J]. Circulation, 2015, 132(18 Suppl 2): S543-
S560. PMID: 26473001. DOI: 10.1161/CIR.0000000000000267.
American Academy of Pediatrics, American Heart Association.
Textbook of Neonatal Resuscitation[M]. 7th ed. Elk Grove
Village, IL, USA: American Academy of Pediatrics, 2016: 51-53.
Al Takroni AM, Parvathi CK, Mendis KB, et al. Selective

cardiopulmonary resuscitation and emergency

tracheal suctioning to prevent meconium aspiration syndrome[J].
Int J Gynaecol Obstet, 1998, 63(3): 259-263. PMID: 9989895.
DOI: 10.1016/s0020-7292(98)00172-6.

Peng TC, Gutcher GR, Van Dorsten JP. A selective aggressive
approach to the neonate exposed to meconium-stained amniotic
fluid[J]. Am J Obstet Gynecol, 1996, 175(2): 296-301. PMID:
8765245. DOI: 10.1016/s0002-9378(96)70138-2.

Yoder BA. Meconium-stained amniotic fluid and respiratory
complications: impact of selective tracheal suction[J]. Obstet
Gynecol, 1994, 83(1): 77-84. PMID: 8272313.

Davis RO, Philips JB, Harris BA, et al. Fatal meconium
aspiration syndrome occurring despite airway management
considered appropriate[J]. Am J Obstet Gynecol, 1985, 151(6):



5525 % 55 3
2023 4% 3 A

o+ E 44 )UAH &

Chin J Contemp Pediatr

Vol.25 No.3
Mar. 2023

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

731-736. PMID: 3976781. DOL: 10.1016/0002-9378(85)90506-x.
Dooley SL, Pesavento DJ, Depp R, et al. Meconium below the
vocal cords at delivery: correlation with intrapartum events[J].
Am J Obstet Gynecol, 1985, 153(7): 767-770. PMID: 4073141.
DOLI: 10.1016/0002-9378(85)90342-4.

Hageman JR, Conley M, Francis K, et al. Delivery room
management of meconium staining of the amniotic fluid and the
development of meconium aspiration syndrome[J]. J Perinatol,
1988, 8(2): 127-131. PMID: 3193263.

Manganaro R, Mami C, Palmara A, et al. Incidence of meconium
aspiration syndrome in term meconium-stained babies managed
at birth with selective tracheal intubation[J]. J Perinat Med,
2001, 29(6): 465-468. PMID: 11776676.

DOL: 10.1515/JPM.2001.065.

Rossi EM, Philipson EH, Williams TG, et al. Meconium
aspiration syndrome: intrapartum and neonatal attributes[J]. Am
J Obstet Gynecol, 1989, 161(5): 1106-1110. PMID: 2589429.
DOLI: 10.1016/0002-9378(89)90643-1.

Suresh GK, Sarkar S. Delivery room management of infants
born through thin meconium stained liquor[J]. Indian Pediatr,
1994, 31(10): 1177-1181. PMID: 7875776.

Chettri S, Adhisivam B, Bhat BV. Endotracheal suction for
nonvigorous neonates born through meconium stained amniotic
fluid: a randomized controlled trial[J]. J Pediatr, 2015, 166(5):
1208-1213.e1. PMID: 25661412.

DOI: 10.1016/j.jpeds.2014.12.076.

Aziz K, Lee HC, Escobedo MB, et al. Part 5: neonatal
resuscitation: 2020 American Heart Association guidelines for
cardiopulmonary resuscitation and emergency cardiovascular
care[J]. Circulation, 2020, 142(16_suppl 2): S524-S550. PMID:
33081528. DOI: 10.1161/CIR.0000000000000902.

Wyckoff MH, Wyllie J, Aziz K, et al. Neonatal life support: 2020
international consensus on cardiopulmonary resuscitation and
emergency cardiovascular science with treatment
recommendations[J]. Circulation, 2020, 142(16_suppl 1): S185-
S221. PMID: 33084392. DOI: 10.1161/CIR.0000000000000895.
American Academy of Pediatrics, American Heart Association.
Textbook of Neonatal Resuscitation[M]. 8th ed. Itasca, IL, USA:
American Academy of Pediatrics, 2021: 52-55.

Trevisanuto D, Strand ML, Kawakami MD, et al. Tracheal

care

suctioning of meconium at birth for non-vigorous infants: a
systematic review and meta-analysis[J]. Resuscitation, 2020,
149: 117-126. PMID: 32097677.

DOI: 10.1016/j.resuscitation.2020.01.038.

Nangia S, Sunder S, Biswas R, et al. Endotracheal suction in
term non vigorous meconium stained neonates: a pilot study[J].
Resuscitation, 2016, 105: 79-84. PMID: 27255954.

DOI: 10.1016/j.resuscitation.2016.05.015.
Singh SN, Saxena S, Bhriguvanshi A, Effect of

endotracheal suctioning just after birth in non-vigorous infants

et al

born through meconium stained amniotic fluid: a randomized
controlled trial[J]. Clin Epidemiol Glob Health, 2019, 7(2): 165-
170. DOLI: 10.1016/j.cegh.2018.03.006.

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

+ 236

Kumar A, Kumar P, Basu S. Endotracheal suctioning for
prevention of meconium aspiration syndrome: a randomized
controlled trial[J]. Eur J Pediatr, 2019, 178(12): 1825-1832.
PMID: 31588974. DOI: 10.1007/500431-019-03463-z.

AR B B AL E BRI IR [I]. AR A R e A,
1965, 11(5): 330-333.

KFHAEILE BTk L (1963 FE VLI E LR =R
2 I PR LRHRE, 1965, 14(2): 136-137.

DOI: 10.3760/cma.j.issn.0578-1310.1965.02.130.

W, AR p, B, AL G E LE B R IRk
W AR LRNERE, 1983, 21(5): 299-301.

YRSRE TR & PIRE¥SE TR LR AR &L
M TAEZR 5125 B 2 2 R g5 (—) 0], iR JLRHRRE, 1994,
32(2): 67-72. DOI: 10.3760/cma.j.issn.0578-1310.1994.02.101.
H/NH, ZRAREE BT AR LS B S E I 22T, WA LR
&, 2001, 16(6): 271-276.

DOI: 10.3969/j.issn.1673-6710.2001.06.015.

AR ST LE B E IR L] AR LR A,
1994, 32(5): 301-302.

DOI: 10.3760/cma.j.issn.0578-1310.1994.05.124.

wreghty, B B LS BRI QeSS NS | S Wit Bly
WA AN LERBE 252K, 1995, 2(1): 22-23.

BN, e, s88s, 4 b LS B R 2ok i — A )
(B 178 Bl HT)[J]. SEH LRI, 1991, 6(4): 210-211.
WP, BB, B IR IR T IR S A LR A
AIE[I]. SERLRHIG RZ% A, 2004, 19(4): 295-296.

DOI: 10.3969/j.issn.1003-515X.2004.04.026.

Wz HE, AR/, B 6L S BB IR RS A ZR B AE MY I R
B[] DILEEEEEF, 2004, 11(S1): 50-51.

Xu T, Wang HS, Ye HM, et al. Impact of a nationwide training
program for neonatal resuscitation in China[J]. Chin Med J
(Engl), 2012, 125(8): 1448-1456. PMID: 22613652.
AR [ A Ay 4 BB LE B E R H L R
F[T). AR R 2R 2R, 2004, 7(3): 171-172.

DOI: 10.3760/cma.j.issn.1007-9408.2004.03.013.
PAFEAS A S X PR, A, M, 4 A LE
BE I AITR) ). A LB, 2005, 43(5): 381-384.
DOI: 10.3760/cma.j.issn.0578-1310.2005.05.120.

T, AN, M, A ORISR B S T 0 R
AZEEAEMBHARCERI]. T E/NLEREE, 2010, 17(5): 421-
423. DOI: 10.3760/cma.j.issn.1673-4912.2010.05.016.

P EFALE T H LR B )LE B E I8 (2007 db 5
B[] AR =R 2%, 2007, 10(4): 219-223.

DOI: 10.3760/cma.j.issn.1007-9408.2007.04.002.
R A LA 95 BB R AL Bl ) LR AR R (2011 AL &
D] AR =R AE, 2011, 14(7): 415-419.

DOI: 10.3760/cma.j.issn.1007-9408.2011.07.007.

TP ERTALE R H B R T E A LE SR (2016 4FL
BT, AR~ EE2EARE, 2016, 19(7): 481-486.

DOI: 10.3760/cma.j.issn.1007-9408.2016.07.001.
rhETAE L 3 H TR A, AR Ao B R A Ay SRR
JLE IR A LE R (2021 ARETT)[I]. Hh A ™
2R 2k, 2022, 25(1): 4-12.



5525 % 55 3
2023 4% 3 A

P E SRR E

Chin J Contemp Pediatr

Vol.25 No.3
Mar. 2023

[63]

[64]

[65]

[66]

[67]

[68]

[69]

DOI: 10.3760/cma.j.cn113903-20211122-00967.

Qiao J, Wang Y, Li X, et al. A Lancet Commission on 70 years of
women's reproductive, maternal, newborn, child, and adolescent
health in China[J]. Lancet, 2021, 397(10293): 2497-2536.
PMID: 34043953. DOI: 10.1016/S0140-6736(20)32708-2.

Wang H, Liddell CA, Coates MM, et al. Global, regional, and
national levels of neonatal, infant, and under-5 mortality during
1990-2013: a systematic analysis for the global burden of
disease study 2013[J]. Lancet, 2014, 384(9947): 957-979.
PMID: 24797572. PMCID: PMC4165626.

DOL: 10.1016/S0140-6736(14)60497-9.

RAREAS, SRR, i, 45 EINAMITAE LAt 3 BHLSET:
2558 DT LES TR R ED]. hE AL R AE, 2016,
31(13): 2585-2588.

DOI: 10.7620/zgfybj.j.issn.1001-4411.2016.13.03.

Nangia S, Pal MM, Saili A, et al. Effect of intrapartum
oropharyngeal (IP-OP)
syndrome (MAS) in
Resuscitation, 2015, 97: 83-87. PMID: 26449871.

DOI: 10.1016/j.resuscitation.2015.09.394.

S, BER, BA s . AL A ML 26 deat: AR
TPAE AL, 1997: 357.

A, b, SRIBAR, 45 TR IS A LR S NERILIG IR S
FETRIOGIH 4 i 0] b W 92 LMK, 2001, 16(5): 277-
279. DOL: 10.3969/.issn.1005-2224.2001.05.014.

Kalra VK, Lee HC, Sie L, et al. Change in neonatal resuscitation

suction on meconium aspiration

developing country: a RCT[J].

guidelines and trends in incidence of meconium aspiration

syndrome in California[J]. J Perinatol, 2020, 40(1): 46-55.

[70]

(711

(721

(73]

[74]

[75]

[76]

+ 237 -

PMID: 31611615. DOI: 10.1038/s41372-019-0529-0.

Liu WF, Harrington T. The need for delivery room intubation of
thin meconium in the low-risk newborn: a clinical trial[J]. Am J
Perinatol, 1998, 15(12): 675-682. PMID: 10333394.

DOI: 10.1055/s-2007-999301.

Cavallin F, Res G, Monfredini C, et al. Time needed to intubate
and suction a manikin prior to instituting positive pressure
ventilation: a simulation trial[J]. Eur J Pediatr, 2021, 180(1): 247-
252. PMID: 32749547. PMCID: PMC7782398.

DOI: 10.1007/s00431-020-03759-5.

Rawat M, Nangia S, Chandrasekharan P, et al. Approach to
infants born through meconium stained amniotic fluid: evolution
based on evidence? [J]. Am J Perinatol, 2018, 35(9): 815-822.
PMID: 29341045. DOI: 10.1055/s-0037-1620269.

Sehgal A, Athikarisamy SE, Adamopoulos M. Global myocardial
function is compromised in infants with pulmonary hypertension[J].
Acta Paediatr, 2012, 101(4): 410-413. PMID: 22181690.

DOI: 10.1111/5.1651-2227.2011.02572 .

Lapointe A, Barrington KJ. Pulmonary hypertension and the
asphyxiated newborn[J]. J Pediatr, 2011, 158(2 Suppl): e19-e24.
PMID: 21238701. DOI: 10.1016/j.jpeds.2010.11.008.

Kinsella JP. Inhaled nitric oxide in the term newborn[J]. Early
Hum Dev, 2008, 84(11): 709-716. PMID: 18930613.

DOI: 10.1016/j.earlhumdev.2008.08.002.

TREKTE, B e, BE AR . BT AR LA M), 2 0. de st AR
P AL, 2006: 400-403.

(AR o XBIFHT)



