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[(FEE] B W ERIMNERE A (ECMO) f& HE B UL SEitE i P9 S 77 (EN) BFE s 2 .
FiE AR A R E B LRFESE W B (PICU) 4232 ECMO JAYT IS0 EN 1Y 48 44 F L, [RIIRHk 4
50 B AAE PICU 1 AR ECMO $ Bhify 7 198 B U LE ARG 4. WE LA AL, hB W ECMO
JEATHANE] EN BYFESCHE bR MO KORE A6 LB WA (GAS), B 3125 (MTL). sz /KA1 EN HE AL 5 SR8
B ZAHAE TR EAL 1 d A2 d LT GIPES (PCIS). MG HEZ 4 (VIS) 5 EN 2t i
AASEME s SR Zon2e Mk MR HHETT EN R 2R &R, R 48 B ECMO BILF 0~1 %8 . >1~5 %
Ko >5~ 14 BAERA B ILS 5 20.8% (10 1)) 33.3% (16 1) B 45.8% (22 i), 68.8% (33 i) 1Y) ECMO )L
T AL 24 h IWIFLR 2 EN, ECMO 3217391 (15 H WA 'S il A 008 R B S (60.4% ), & & 31 T SR FE K ™
M SN . E EALERML 7 d N, R E ECMO ZH L EN 24t e 28248 FIHaE L H B3 dJE
BRI R BE /N, PG A RS 1 Th 5 TEAAEIR AT, 0~ 1 B LHEILT EAL 7 d i EN 4R AL PR iR s, 0
(112.4+44.0) k) kg -d™" s FHLE 0~ 1 F M >1~5 % ECMO L EN #2800 HGE F TR 5. 7R
(8] ECMO 21 B8 I3 KT SRR I e TR BT HE, EALS d 5 0L 2 d H3E, GAS(ng/L : 62.43£7.50
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[Abstract] Objective To explore the characteristics and influencing factors of enteral nutrition (EN) in
critically ill children undergoing extracorporeal membrane oxygenation (ECMO). Methods Forty-eight children who
received ECMO treatment and EN in the department of pediatric intensive care unit (PICU) of Henan Provincial People's
Hospital were selected, and 50 critically ill children who were admitted to the PICU but did not receive ECMO-assisted
treatment were also selected as the research subjects. The basic conditions of the children were observed, and the
relevant indicators and complications of EN during the ECMO support were dynamically monitored. The levels of gastrin
(GAS), motilin (MTL), and ghrelin in the children were detected, and the intake of EN was measured. The univariate
correlation analysis method was employed to analyze the correlation between the 1-day and 2-day pediatric critical illness
score (PCIS), vasoactive-inotropic score (VIS) as well as the calories provided by EN. Multiple linear regression analysis
was used to explore the influencing factors of the calories provided by EN. Results Among the 48 ECMO children,
those 0-1 year old, > 1-5 years old and > 5-14 years old accounted for 20.8% (10 cases), 33.3% (16 cases) and 45.8%
(22 cases) respectively. 68.8% (33 cases) of the ECMO children started EN within 24 hours of ECMO initiation. The most
common gastrointestinal complication during ECMO operation was gastric retention (60.4%), and no intestinal necrosis
or severe bleeding was found. Within 7 days of ECMO initiation and weaning, the overall calories provided by EN in
ECMO group children showed a gradually increasing trend, but the increase was relatively small after 3 days of ECMO
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initiation and continued to rise after weaning. Among the different age groups, the calories provided by EN in children
0-1 year old were the highest at 7 days of ECMO initiation, which was (112.4+44.0) kJ - kg™ - d™'. After weaning, the
calories provided by EN in children 0-1 year old and > 1-5 years old groups were significantly increased. During this
period, the levels of gastrointestinal hormones in ECMO children generally showed a trend of first decreasing and then
increasing. Compared with 2 days of ECMO initiation, the levels of GAS (ng/L: 62.43 +7.50 vs. 66.86+7.70), MTL
(ng/L: 113.494+20.30 vs. 128.104+20.90) and ghrelin (ng/L: 198.51422.20 vs. 212.20 £20.60) were significantly
decreased at 5 days of ECMO initiation (all P < 0.05), and then increased after 2 to 5 days of weaning (P < 0.05).
Univariate correlation analysis showed that at 1 day of ECMO initiation, PCIS score (r = 0.574, P < 0.001) and VIS score
(r = -0.018, P = 0.030) were significantly correlated with the calories provided by EN. At 2 days of ECMO initiation,
only PCIS score was correlated with the calories provided by EN (r = 1.045, P < 0.001). Multivariate linear regression
analysis showed that PCIS score was an independent risk factor affecting the calories provided by EN at 1 day and 2 days
of ECMO initiation (both P < 0.05). Compared with non-ECMO group children, the calories provided by EN in ECMO
group children at 5 days of ECMO initiation were significantly lower (kJ * kg™ * d™': 57.3 242.0 vs. 143.9 £90.0, P < 0.05),
but there were no statistically significant differences in the levels of gastrointestinal hormones. Conclusions Early
EN is safe and tolerable for children on ECMO. The calories provided by EN increase slowly after ECMO initiation, and
significantly lower than those in non-ECMO children. The implementation of EN in ECMO children is closely related to

the severity of their disease and the use of vasoactive drugs.
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VE Ry 1A S P 0 — b i R B AR S h 45
(extracorporeal membrane oxygenation, ECMO ), 7£ 3%
AR 0 22 i 107 P T A6 TR S L A% P IR R 2
Ao AR AANTR B, AL ECMO 1677 B 1H] , BR T
YUY K GHREAE A FRAN , 7N B 3% (enteral nutrition,
EN) SCREOH R 8 2588 B 0 A2 BT AR M A i 10 5 B
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FOKVAFRRIAT 1030, IR A5 it — 20 0
ECMO LR EFHRBUR 2%

1 #REFTE

L1 BFFERTS 8 2019 4F 3 H & 2022 4F 3 H7E
AR JUBHEAE Wi 5794 5 (pediatric intensive care unit,
PICU) fEBEAT ECMO HiBIify 7 1Y 48 BilL, Rl ik
50 Bl AE PICU fHASR ] ECMO HiBhify 7
JiE L UL SE FR 13743 (pediatric critical illness
score, PCIS) <80 73 ). M ILAF U N 0~ 18 %/,
TR, ECMO AL A BER ] >72 h, If45
T EN 3ZHF. ECMO BRI ZM (P8 1) B0 X
EIRARG AR LR IR e A S ARSI Sy
VERERRIK - SR, I SR P AR B R > 15 kg i
e IK - SRR, R i < 15 kg IEEERIK - Ik
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1.2 BH  ARBEFEAT G B E B b, 280 B
AN REBAEHIZE 512t CF LS < 2019-46), i
ARG A BB L B N B8 1 ()

1.3 I IS THRES B ES O EE,
T ECMO _EALEABE 24 h 2238045 T [ 8P EN,
NHT B W B W BRI IG , B S ~ 50 mL,
[EIRR 2 ~ 3 h 1 W MR B L 32 A5 00, vl P89 dd
KRB B SR A B R AR I, A E H
BRI 1) 905 2 o 3 A i
W EHLE AR5 B JLJEIE S0 EN, 58 3 d N EN
PFRALRE R & H AR HGE B HL MR T 30% , 457§ ik
IR UL B T A B0

1.4 WMEHER

141 — BBk} e LR ARE | & S0
ECMO #E=CA F AL ] K 5 (5 ssET-) s T 1
PLAT. EHLEE % ABEJS 24 h 9 EFT PCIS #4317,
F KA 1 P 25 W) PF 53 (vasoactive-inotropic score,
VIS) ',

1.42 EN JFL5E - W EN iR B LE NEY .
FATPER S i, WREAT TCRE K ikt | I8 Y5 | 1 R
FOABARTE I S5 5 AT R AR A T I
1.4.3 W EN $e At S i R K F : ECMO
BILNTF EAUSFIEHLE 1~ 7 didsa H EN 42
LAy s ECMO _EALS XML S 2 KM 5 K
F EN J& 1 h B BUH K I 2 mL, 600 10y 2% B %
(gastrin, GAS ). H 82 (motilin, MTL ) A figi iz kK -
4 ECMO LT ABE 1.3.5.7 d ig#4 H EN 2
HEpgHcE T ABEES 5 AN 2K B i K.
1.5 Siitef ik . 1 STATA 8.0 Gi it 4k 143 #r
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B, A5G IR TR R DA + bR
(x+s) Kon, A HEBCR ] ¢ K256 . Wilcoxon FE AT
o5, 22 20 (] LR SR 25 25 50 0 5 T R
DI (35) om , SR x 2 A3 5 R IR R AR DG
ST M EML 1 d A2 d PCIS 343 VIS ¥4 5
EN 2 i # s (AR OCHE 5 SR Z2 o0 4P 10113 23 B4R
P EN SR AE R AR . P<0.05 WESA SR
ES-3'S

2 & R

21 PABILE—MEO (R 1)« Ay 48 filH:~z
ECMO /97 19 LA AR, o 5544 29 #4], %
P19 5] ;0~1 % H L 10 6, & 20.8%,>1~5 %
mIL161], 5 33.3%, >5~ 14 % L2240, 15 45.8%,
0~1% K>1~5% B ILM IR KB LU R 40
REL W >S5~ 14 2 LLO AT 2R G850 b FLi s
ECMO 21 4547 % BE (8] S8 ULYERN | AR | J5 & 950 L
. PCIS ¥¥43 VIS 43, ECMO #5X AL ] K 4
i i 22 S s E L (33 P>0.05). 5
Fh 50 iR 28 ECMO i B 7 i sae i L, B 1
27 1], Lotk 23 6,0 ~ 1 L9 1, /5 18.0%, >1 ~
5% 21 1], 5 42.0%, >5~ 14 % 20 f, i 40.0%.
4k ECMO 21 5 ECMO 2 % il | 4F % | it & 9% 9 L

x1

. PCIS P43 VIS P43 Lh i 2 F 3 L gt m X
(¥ P>0.05),

2.2 ECMO #JL EN FF8RmFE - 33 1] LT ECMO
J5i 24 h W& B S20 EN, 15 68.8% , HAs 15 L
M T E e s 2 H i, ECMO _EALS 24 h
WA RESL i EN 5 4 il EL2] AL 72 h J5 A4 FF iR EN,
TR EN AR A EALS (23.1£16.7) he

2.3 ECMO f8JL EN 2t i) 281k AL (1 1 ~ 3;
F2): EHL1~7 d, A7 /L EN 4L P 3 1A
NG A Hop AL 3 d 48 1 d EN $2 4Lt
TN EE A R B B (P<<0.05), 1 EALS d A7 d
A ENEHT— H B R LS, UL EN 44t
A RS SRIB I, ML 5. 6. 7 d BEHIHL 1 d EN
PRAL AP I 5 (33 P<0.05),

ECMO @ JL EHL 1 d #13 d B EN 42445 19 44
w5 3E ECMO 41 fa & B LRI ik 25 5 ¥ e gt it
R (¥ P>0.05) ;1 AL S d i ECMO 2 &L
EN $24t i #8 HF IR I8 T HE ECMO 41, (H 22 5 648
2R L (P>0.05) 5 24 EHL7 d B, ECMO 411
1 EN $2 LA AR B TE ECMO 41 (P<0.05),

T IR EAE IR 4K, ECMO iz 55 1[6] ,0 ~ 1 %
2 8L EN $2 436 (0 $iom i b T e R B o B

ECMO A& F#E5IE ECMO A& JLE—R{E R bk

A ke () AEE JE g (451 (%)) PCIS P4y VIS¥F4r  ECMO Bl _LHLAHE b
- f) B L (F,xts) LMERSGE MRRERSL  Hfb Grats)  Grats) (%) (hoxts)  (B1(%))
ECMO %1
0~1% 10 8 2 03402 3(30.0) 6(60.0)  1(10.0) 714+99  65.6+17.3 10(100.0) 160.8+84.1  4(40.0)
>1~5% 16 11 5 23+1.1 5(31.3) 8(50.0) 3(18.7) 739+78 1041+486 16(100.0) 174.6+555 10(62.5)
>5~14% 2 10 12 98+28  12(545) 6(273)  4(182) 755+63  71.9+352 16( 72.7) 166.7+71.9 14(63.6)
4k ECMO 41 50 27 23 52424  19(38.0)  17(34.0) 14(28.0) 729436 632+ 4.1
s PR IC I
113.8+ 121.8+
250 %JF 98.0° 250 ¢ — ECMO#H 138'3%
105.9+ 1{13.5‘: — JkECMO# :
. 7()_(]]03“7 . 95.0
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o T B0 a8

8 ¥ o5e 0.0

2 . 58.0 36. ~

= 2 100 | o

e ~ 33.8+ 42.0
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# 30.8+
50 1.0
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I i
V5 AL d HE, *P<0.05 5 SRIL 1 d Hedg, "P<0.05
1 ECMO 4 &8 L EHLAEHLAHE R EN HAERE BA B
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1. 5 ECMO 4l 1, *P<0.05
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M>1~54HK>5~14Z 4L EPL3 d LA,
EN $R it i f 3G IR BB O 208, H A TR
BWHLE, 0~1 B >1~5 B4 H L EN #ALRHH
BT H 8 b H>5 ~ 14 % 4 B LA
XA EN $R {5 B ARG 1 EL R A,
FAFIS B LI AR A 3455 EN P28 X {E Y AR
b — 5 (AR H A7) ) 28 T R 34 5 P SR 1 A8 b
AR s EA BT S, BAUG 0~1 B2 4L
EN $2fitpiag i 5 He il e s LS, >5~ 14 24
UL EN At T 5 H A

2.4 ECMO & JL EN 3 & JE : ECMO iz 17 8 [1], fIF
AL kA E W 29 6, B mIE & 21 5], 15
Rk 5 B, Ak 2 i, TS B i R 45 1 6 ok A OF

W0~ 154
30 W >1-5%41
W >5~14%4
24.14  24.62
21.96

29.76  29.91

)
=)

ENAZ At LLE] (%)

0
bpLId BRL2d BFL3d BF4d BRLSD Bfl6d  BRL7d
LU ]

B LB 5 60.4% , FOVR R B i
17 43.8%, A BLLL L 26 B gl A LA
6 %, i 12.5%.
2.5 ECMO 4 & JLE Wz K21k (K 45
F3~4). FHL2dGAS, MTL Fini iz IKH4b T4 45
K-, B R ECMO _EHLEF A SEK, EHLS d =3
P T (P<0.05) 5 L ERMLE 1X 2e 3 K P
A NGRS, e i i BRAEROML 2 d B B 46 B
T, T GAS A1 MTL WIFERIAL S d B 2 B 8 7
(¥ P<0.05),

TERAFIR A, 0~ 1 B4 EHL S d MTL /KB
AL T HABAE R 4 (P<0.05) 5 T4 N AE IS 2H 5L
FE LA RS (] SRR K I T LA 25 ¥ g i

Mo~ 1%4l
S0 W o>1-5%4 46.78  46.12
W >s5-14%04 43.80 .67 L 1
_4f 38.29
= 24D
= 30.06
3 os0f
Y PJ.oZ
H
£
= 20
k4
=
10

0
WHLld PL2d WHL3d Wbl d BHLSd fEPled L7 d
AL i)

FH>1~5 24 FHL1d HES, *P<0.05; 5>5~ 14 ZHRWL 1 d ek, PP<0.05
3 AF4ERHE ECMO A2 JLENUE (A) FEdlE (B) EN RA4EE Ll rAs (b

x2 FBEREECMO HEJLEN 2BHHERE (x +5)

" Tk AL EN 4R (k) kg ' -d ™) HHLAF EN $RAG () kg d™)

- ()  EHL1d FHL3d FALsd FHL74d RHL 14 HHL 3 d HALSd ML 7 d
0~1%4H 10 3234234  90.8+58.1 7214374  1124+440  97.1+27.7 144.0+109.0 160.5+48.9 173.5+25.7
>1~5%41 16 199+ 7.7  63.5+463%  66.4+25.1 4774351  794+552 107.0+ 78.6 130.9-+80.7 139.5+73.1
>S5~ 14541 22 216+ 79 456+274 412+213 3714288  36.1+205 641+ 334 564+305 169.0+389"

T SR EHL T d HAR, P<0.05 5 SAHRINL 1 d KEE, PP<0.05

68.11+ 140.05+
80 -6g:§gi 62.43+  63.00+  8.90" 160 _1§§.$gi 113,495 119-44% 16,307 300 223.13%+ 222,53+
A . .49+ 9 222.13 222.53
00 22.20
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Ot = a0t E .
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4 ECMO 4 )L EHLFHEALN GAS. MTL KR ikk Ei2e b
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x3 BEHREECMO ABILEMHAEKRETHIEEE (x+5)

- Fibe GAS (ng/L) MTL (ng/L) ik (ng/L)
: () E#l2d FHLSd #Hl2d  #bLSd EBHL2d BHLSd BBl2d BLSd BHL2d EBHLSA Bdl2d HdLSd
0~1%4 10 666486 622480 634+76 688+112 1197+21.1 1009+149 11244295 131.64232 213.1+17.1 199.1£19.5 2265+182 232.0+23.0

>1~5%40 16 670479 627467 63569 720+ 63 131.5+16.6 112.6+12.8" 11534147 138.1£147 20404203 191.5+21.1 219.1+232 214.2+20.6
S5~ 1454 22 669%75 622484 626468 653+ 92 1205+233 1202+25.1° 12504250 14424144 21784211 2044+238 22494344 2249+303

T 50~ 1 2, P<005; 5>1~5 %14, PP<0.05

B (¥ P>0.05),

ECMO #H FHLUS 3 d #15 d GAS., MTL F1%i 7 ik
KFEAE ECMO A ABESE 3 d F15 d 19 5 K
A ZE I T2 B (3 P>0.05),

*4 ECMO A53E ECMO AEJL

B R FRLLER (x £5)

f%k , GAS MTL Jiif K
HEH i
£ (f0) U (ng/L.) (ng/L) (ng/L)
ECMO#H 48 FHUG3d 66864770 128.10420.90 212.20+20.60

48 FHUGS5d 62434750 113.49+20.30 198.51+22.20
JEECMOZ 50 AREJE3d 68.28+820 131.13+22.10 206.36+23.70
50 ABEES5d 61244890 121.36+23.00 210.45+26.90

2.6 ECMO HJLEEA EN A 00 K 00
(£ 5): LI EN #ag R A A8 , PCIS $F45. VIS
WA} ECMO _EALESH] | B i EE K- (GAS MTL,
T fiz i) A B A g, 43 AT B R ZR AR OG4BT, S5 R
N, EAL T d B, PCIS ¥4 (r=0.574, P<<0.001)
VIS P43 (r=-0.018, P=0.030) 5#% A EN # & 52
AR 5 i EAL 2 d BF LA PCIS PF4r 5 HEA EN
PR IFAE (r=1.045, P<0.001), #1747
LRk 2 S, PCIS PEAE32mi EAL 1d K 2d
A EN $at A7 fER N E (3 P<0.05),

x5 BANENAERXEAZNES LM

Fisf ] WiH BE s 95%CI (i PIE

FHL1d PCISTES 0.483 0.156 0.169~0.798 3.100 0.003
VIS 4+ -0.008 0.008 —0.024 ~0.008 —1.030 0.309
EHLEE 0.019 0.014 -0.008 ~0.048 1.430 0.161

EHL2d PCISTES;S 0971 0267 0.434~1.509 3.640 0.001
VIS ¥4+ -0.005 0.014 -0.032 ~0.022 -0.370 0.716
EAUSHE] 0.027 0.024 -0.021 ~0.075 1.130 0.267

T 1 95%CI 2 95% AI{EIX [H]

3 i

7E ECMO SRR T B, 1 T FEAF AR A
IRV R , W L75 % RGN AERERT , i
EPER, RER AU LR T, SR TR
Segfis, BLI T BT . HEXE TR 5%, EN I
LU DB R 1 R R TR A TR

T8 WA TE R 1 B i e T RE AR A LA
A BRARAE . TILRR A AR T AR E
TR, EN A H N AR RE X, AW 5T X
JFRE ECMO 32 HE 8L EN B9 BUR UEFT 20 M7, TR st 1
WS BB AT AR E AR AR, TS A
JUBHE B W8 F7 SRR SR AL RS B

S ECMO 345 (a1 o] B FF J& EN A5 47 75 4
WA H R ZECEE AN | G B A E
W5 5+ (intensive care unit, ICU) Ji7 24 ~ 72 h N EIFF144
CEL ENT SRR, TR R R B AR RO BER
ECMO Wi PRIFFE R, ECMO JFiR)5 24 ~36 h
FEJE EN J&4e 4 AT A2 0, i HAA ) EN 5965E%
RREGAAG B EN BRI R AR
AR T4 S B Tise, f2F B i i s & iE
PRRER A, n] 14 n i A AR LA B 3 It 3t i, 12
PERA LR e e L AR ILE T ECMO
iz 24 h W24 T ENLH 31.2% w9 8Lk 7™
o i R () BER A DAL 24 h RRESE
M EN, H 24 8.3% B ILEE LML 72 h J5 A AT 3Z
EN. P A48 1 X TH232 ECMO JRy7 R B, 2
G54 IR B 12 SRS e AR I, DAPPAR B Ry
B EN BEHLE

ABIF ST 57, 78 SE0 EN B3 FE e, A7 s L
AR LA AZ 0] EN, A5 25 ] W7 i 30 S i AN R
SN, Ferb DL U B B o L, 60.4% 5 {H 283 )
E AL BRS , APT 4RS00 1T EN IR R N . BLAME
ECMO 217 7 d P, I & 80 8 I iB Sl IR5E | 281l
G EIFRAE, EAMIRAL BN, fESEAT EN FF
) ECMO B LA, 2 45% LT & AR W AE S
i, 1 HA 2% B9 JLH T I i i 4, (2%
THALIE AR 280, 5 R BT EN Z [EIF 0 8
ERFME D XA TR EN 455 % ECMO
BEHALE A IHRE R EZE A, BT LLEN {52 B T
T3 SR 0 55 S 3 O A 2 e
F0, BUE RS R ECMO B35 EN o B2 v i
(1) 8 M T8 A IFRE 22—, (5 B AT JE 2N B IR 9T 1S
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it R B M3 12516 ECMO FRL AR
ORI Z IR IR R | 2y CRE). it
e il Brt IR R A = B U R T N =957
IO A (B A S s e — A s >0
AR, ECMO B LFEUEE I N EN $2 44t
(A % H IS B EAL 3 d J5 EN 4R A3
i PR G F R, BAL 7 d B EN SRR G
M s SR LTHL 7 d I EN SRR G4 H
BTl LRSS, R I TR BLS . [E Ak
— IR s, JLRHEE T ECMO L7 d N EN
PRI B A R X B E ECMO
TEEL RS, EN AR A 0T RE S BEE AL ] Y
FER MBI W . AR5 R, A ECMO
HHEILABEE HHEN $2 4t py i 2500 LI
1Ml ECMO 41 B JLE_EHLE Hh EN $EAER$E R 5
EFHE TR ERS A TR R, Ot T
ECMO #BJLEHUE EN AR R IENL . 458 ER,
ECMO _FAILE B RXHEA EN 520 i AN B 48
SRIMAC IS A] ECMO 3855 25%F EN =AM E .. A
W5 R, ECMO S5 1Y AL R, % A48 57
B R s AT RS LS BN B K22
BAEVINXER. BRI 8L RS, S
4 ECMO By _EHLEH a6 ks EN A —E # B
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