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Abstract Objective: Explore the strategy of combined nutrition to achieve the best critically ill energy sup-
ply. Methods: A total of 84 adult comprehensive ICU patients in our hospital from January 2017 to January 2019
were selected and divided into different groups according to the nutritional support plan, with 42 cases in each
group. The control group was given simple enteral nutrition(EN), and the observation group was given EN com-
bined with supplementary parenteral nutrition(SPN). The nutritional indicators[ prealbumin(PA), hemoglobin
(Hb), albumin(Alb), upper arm circumference], immune function indicators[ total lymphocyte count(TLC) , hu-
man leukocyte antigen(HLA-DR) , immunoglobulin M(IgM) , immunoglobulin G(IgG) ], intestinal mucosal bar-
rier function[ D-lactic acid, intestinal fatty acid binding protein (IFABP) ], serum inflammation Factors[ tumor
necrosis factor-a( TNF-a) , interleukin-6 (1L-6), IL-18]levels and clinical outcome indicators. Results: The PA,
Hb, and Alb of the two groups were higher than those on the 1st day and 4th day after the entry, and the observa-
tion group was higher than the control group, the difference was statistically significant (P <C0.05); the two
groups of TLC, HLA-DR, IgM, HLA-DR, IgM, IgG was higher than on the 1st day and 4th day of enrollment,

and the observation group was higher than that of the control group, the difference was statistically significant(P
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<C0. 05) 5 the serum D-lactic acid and IFABP levels of the two groups were lower than those on the 1st day, enroll-

ment On the 4th day, the observation group was lower than the control group, the difference was statistically sig-

nificant(P <C0. 05) ; the serum TNF-a, IL.-6, and IL-18 levels of the two groups were lower than those on the 1st

and 4th day of enrollment at the end of the event, and The observation group was lower than the control group.

the difference was statistically significant(P<C0. 05); the incidence of septic shock, systemic multiple organ fail-

ure, SOFA and APACHE [l score in the observation group were lower than those in the control group, the

difference was statistically significant(P<C0. 05). Conclusion: EN-+SPN applied to critically ill patients can better

improve the bodys nutritional status, enhance the bodys immunity, improve the intestinal mucosal barrier func-

tion, inhibit the activation of inflammatory response, and improve the clinical outcome.

Key words enteral nutrition; supplementary parenteral nutrition; critically ill; energy supply; immune func-

tion; intestinal mucosal barrier function
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FEO 2017 4F 1 H —2019 4F 1 H 7] 7 58 A= =
A L A A DO O PR g FRE IS 2E R R 84 L AR
BRI TRAFE U5 42 B, BEAPER AR
% BMI., 2Pk A= 8 518 P i Bk &0 1T CAPACHE
IO PE4 8 75 KU 7 A8 (NRS) PE 43, 7 & % LL#5
ERTLGHHE L (P>0.05), Mg 1, AR E
B A e A T A A DO O R B IR A AR PR B &
I ME (No: K201612-13) . T A B 3 M 5 @ ¥ 0
155 1A &

gy AR . DAL ICU 3 d, FilitfF ICU>5 d;
@APACHE Il ¥E43>17 43, NRS ¥4 =3 5: 0 B
J¥ 38 DI REAETE

Bl%),X+S

— g pE WEEAL (12 B X IR AL 42 ) t/y* P
P 531
5 24(57.14) 22(52.38) 0.192 0.661
1 18(42. 86) 20(47.62)
WS/ % 35~79(64.9315.76) 32~80(66.03+6.21) . 842 . 402
BMI 17~27(22.0841.74) 17~27(22. 261, 92) . 450 . 654
APACHE Il ¥43 /4% 18~25(21.79+1.42) 19~26(22.08+1.57) . 888 377
NRS ¥£43/ 43
Y ) T R 2.204-0. 31 2.1540. 28 776 . 440
EFRREZPUF L 2.1840. 26 2.2040.33 . 309 . 759
=70 % 9(21.43) 7(16.67) . 309 . 578
Ji % 9
TR il ¢ 15(35.71) 16(38.10)
1 BH ZE M il % 14(33.33) 15(35.71)
kg 7 e 8(19.05) 7(16.67) . 467 . 977
2.0 LB SE 3(7.14) 3(7.14)
1o b BA V& 4 2(4.76) 1(2.38)
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KA HIES TER. M R0 JEE G ©O4
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X HELH 45T 22l ENL & K i@ RE R E
BEEREHNEFRERSE.S h NRFEFEA .20~
25 kcal/(kg + &), #EFH7K 100 mL #p% 1 h/¥K, [H
E W 4 h/Wk, FI WS R B R RS RS
MhE E B Gk MY 30°~45°) , {53 I A &4
WD IR . B 45T EN BEA SPNLEIA 4
HI 3 d IR S W SR Rl B ZH L 56 3 d SR
% 2% TP s 2 ) 122 B 0 S A (Deltatrac™ )M 4
KueEIHFE B V(e 3 HAn(E 555 3 d PRt 4 i
M 2ZE M E 4 K SPN &8 ,SPN £ NS E IR
B ARG LR G DAL KA Mg AR R IR
PE4EA R B BT RS, MR 1 - 1, #F Ik
. RS [ O HE A B HE i e | R AR
15 BN R R, A & IETS I8 K sl i R
B IR T RHER YT e B s 1258 .

1.3 WEHR IR

OAAE 1R 4 REL SR E RIS
[RTA&E A (PA) ML E A (Hb) CHE A (Alb) | |k
R, 2SS B R R EAE T A B A =
10dPLEE 10 d M S 5F 4. PALCAIb R H L
7600-120 4= H A b/ B A3 2 , Hb SR A ARG 2
A CD3700 MR A A7 A0 2 . @ AHL5E 1 K5 4
K28 pi =5 i) 5 B8 D) e 48 bm [ I B 40 B o 2K
(TLC)  AZEH 40 i 5T )5 (HLA-DR) % % BR 3 H
M(IgM) ., R BR & A G (1gG)]. Rk H FAC-
SCanto [l F= AL (£ FE BD 2~ &) & TLC,
HLA-DR.IgM.IgG, @ AH 1 K5 4 K&K
SRR A R Bt R T a8 [ D-FLR L g LR 1 R 45
AHEHAFABP) |, RAES M EIKINL 5 mL, &0

(FF1E] 15 min, £ 8 cm, #3#E 3500 r/min) , B
T8 » SR FH T E0C B 928 W B 3 0 2 D-FLR (iR AE 36 R
Y TR RS w1k ) &) JIFABP (b 5 i 6 A2 B 12
FEAARARILAE) . @OALE 1 X4 KR
K2 g5 R B i3 4% RE PR [ R 3R B8 o
(TNF-)  IL-6, IL-18] /K *F-. TNF-a.IL-6,IL-183
1R FH T B 6 08 W B I 0 o8 (R AR SE A ) TR
BRI &) . QI IK S R 18 b5 o A3 36 B g P R
AN 2B R LA ST LY B
PEE IR (SOFA) LAPACHE 111743, SOFA
By E RO i i A ST | N 2 = o [ I S
BIRETEAL IR 0~4 4% AR — 28 W HE T4
=2 AR ISR B DI RE B g, =3 o HI R 8
iRy, APACHE I ¥ 8 20t A4 B 47
AR TT A 18k R 43, B A 1 G A 4 B AT
1.4 Sit2f ik

K G F A SPSS 25. 0 2 BB R L 5k %
HBELLBIECHE IR L SR ® K56, 5 B8R R B Bart-
lett ¥ 255K 5 Kolmogorov-Smirnov 1E 2 ¥
o 5, YN H & 22 550k HOEUIR M GE 250, DU
X £S fliid, Wil la) b A ok B S BEAR ¢ K5, 4
PO B R A BC XF ¢ A 58, B R ORI K 5
a=0.05,
2 #R
2.1 B

AL 1 RM4H PA . Hb. Alb. |3l A, 2
ERLGIH¥E X (P>0.05); A 4 RMAH
PA Hb. Alb, & BlIE 4L 1 KA Frss i, 416
a2 R TG FE (P >>0. 05) s & 5 S0 w4l
PA Hb. Alb B F AL 1 K AHS 4 K, HWg
ZH R TR HRAL (P <C0. 05) 5 2% 5 = 4 B 2 1 [
BRTAEmES A i 2 R G E (P
>0.05), WF2,

x2 FWHEEFIERILL X=ES

B (] 1511 % PA/(mg+ L") Hb/(g+ LD Alb/(g+ L") LB /mm
AAHE 1R

WM 2E4H 42 152.19+19. 87 91.02+18.13 28.7745.06 22.48+2.06

XT HE 2 42 154.03+21. 26 89.75+16. 58 29.32+5.49 22.6142.19
ANAE 4R

M2z M 42 157. 58422, 49 94, 27420, 56 30. 165,57 22.75+2.23

X AR ZH 42 159. 46424, 17 92.89+19. 74 31.05+5. 12 22.8042.36
L A

M EzH 42 205. 83427, 85"% 136. 17424, 05% 39. 2145, 6702 22.9142. 30

X AR ZH 42 176. 57425, 39V 115. 28422, 46029 35.08+5, 46029 22.89+2.17

H5AHSE 1 KME.Y P<<0.05; 5 A4 4 KA .2 P<0. 05; & S FH AT 5MEHM L .> P<<0.01,
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2.2 B TIRETE IR

A% 1 K4 TLC.HLA-DR.IgM.IgG It
B.EFEGEITTFE X (P>0.05); AN 4 KM
2 TLC.HLA-DR.IgM.IgG & FALE 1 K(P<

0.05) , HIA) lL A 22 S L GE 12 38 L (P >>0. 05) 3 ¢
SR 4] TLC,HLA-DR, 1gM . 1gG & T A4
1R OAYEE 4 K, HWEH R T AP <
0.05), W 3,

F3 WARBINEEIERITL X+S
it ] %5 TLC/(X10° « L™H) HLA-DR/ % IgM/(g+ L") IgG/(g+ LY
AHHE 1R

W2 40 42 1.0840.12 61.8642.41 1.03+0.09 11.874+0. 89

Xf R 2 42 1.1040.13 62.03+2.25 1.0540.10 12.0340.95
ANHE 4K

Pk Z&4E) 42 1.19+0. 11" 65.31+2. 60" 1.11+0.12"7 12.7540. 92"

XT R 2 42 1.2040. 12" 64.92+2. 49" 1.134+0. 117 12.86+0. 94"
g L)

W 5% 4H 42 1.38+0. 1292 70. 54+3. 06V 1.324+0. 149 14.39+1. 08V

XJ R 2 42 1.2940. 13" 67.5142. 82V 1.2240.1202% 13.64+1.03V2%

HAHSE 1 R,V P<<0.05; 5 A 4 RAB,? P<T0. 05; 4 S 30t , 5 WS A0 1,2 P<<0. 01,

2.3 WHFh BT R D) BE

AN 1 KA I H D-FLIR . IFABP /K Lt
B EZRAHEITHFEX(P>0.05); AHSE 4 KXW
i3 D-FLR JIFABP KR FALSE 1 K(P<

0.05) 4l [H] Lb#, 2 R LG22 L (P >>0.05);
LSRR AL IS D-FLIR L IFABP KK T A
A 1R ALE 4 K, BT X R4 (P<
0.05), W34,

x4 WABFEREGEITL X+S

B[] 1% D-FLHR/(mg+ LY IFABP/(ng + L1
A 1R

WML A 42 23.3743.49 629.37449. 61

X AR 4H 42 24.06+4. 02 635.08+52. 07
ANYLEE 4 R

Mz H 42 20. 65+3. 36" 509. 84+46. 38V

XF B4l 42 21.1343.52Y 513.764-49. 187
LA

WM EE A 42 15,2842, 977 382, 54+44, 61V

Xof 4 42 18.194£3. 05" 457. 82450, 63V2%

HAHSE 1 R,V P<<0.05; 5 AL 4 KA, P<<0. 05; 4 S 3 ), 508240 40 L ,» P<<0. 01,

2.4 RIEHT

AL 1 R MG TNF-o, 1L-6.,.1L-18 /K F
i 2R LG8 L (P >0.05); A5 4 K
P IS TNF-a IL-6  1L-18 ZKEMR T A48 1 K
(P<C0.05), Al [H] [b#%, 22 % K4 it 2= & L (P >
0. 05) s Z 1 S F B AL M35 TNF-o 1L-6 \ IL-18 7K
AR F AL 1 R OALASE 4 K, HWE A KT X
M (P<<0.05), W5,
2.5 IR R 48 bs

WL B GL PE AR v 4 B 2 45 B DI RE e R A
R SOFA, APACHE [l i 20 i T %} IR 41 (P <
0.05); PHALIRAL F L #5, 2 F LG ¥ L (P>
0.05), W% 6,

3 iTig

fi HE AR IR SRR 0 M MO A2 2 I
IREEA T, (A 5 LR BRI FEAER 2 F L.
EN (1% 5 2 AE T ] LR i 36 1 1E 5 A B A 1
PRAE IE 5 38 B RE AR K RO TR & B B R
Gy AR T B i S L AR AL AR DE R AR R E Bh
WA, BN, AT E R S AL
Wi T fe A7 76 1) fa & ORE B A, N RO S0 it
ENUOM CH H A G EN R 5 800 R4 5
SYEFRTE R B, LB H AR EN R
Z TS EH BE AR R L . SPN R i A1 #b RS
i . HE gk R L EN BEA SPN Al UR LGk |
FREEFIRIT BAR, MR IR IR Z R . ARG
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ZER IR AU 4 R4 PALHbALb 855 1 K
AR E RN E EN N REERFEERAR
AR —E B EH; XS F W4 PACHD,
Alb mFAASE 1 ROAASE 4 K, HWEA ST
SRR (P <<0.05) . #75 EN 26 |, B4 SPN Af

x5 WAMBRERTFKEX L

WA s (B SRR 5 BRI SR E AL
S FF I A LR LA A R e, A L
B ZEF IG5 3 L (P >>0.05), A fig B IT 4
s R AR A IR B

X+S

Fisf [|] %% TNF-o/(ng * mL™!) IL-6/(pg » mL™1) IL-1B/(pg * mL™")
AHH 1R

WL 20 42 163.48+19.76 38.25+4.97 208.51424. 58

xR 2H 42 166.39+21.05 39.0345.41 212.36+26.43
ANHH 4K

W20 42 136.87+18. 91" 32.09+4. 74" 171.54+22. 61V

X R 2H 42 140. 72420. 37V 31.76+4. 38" 168.39421. 52V
2R B

W2 42 58.42+12. 379 18.724+3. 97V 96. 75414, 3692

X R ZH 42 89.51+14.68"%% 26,8544, 41799 149. 82419. 05V

H5AHE 1 R,V P<<0.05; 5 A4S 4 KA .? P<<0.05; & S FEnt, SWEHML > P<<0.01,

xo MAMRKERIERXTLL

%), X+S

A s g ORI WREE  SOFA /s (TACHE
3] P/

W< 2H 42 1(2.38) 1(2.38) 2(4.76) 1(2.38) 1.96+0. 31 7.25+1.37

Xf B4 42 5(11.90) 4(9.52) 9(21.43)" 2(4.76) 2.2840.29" 8.67+1.29"

XZ 5.126 0. 000 4. 885 4. 891

P 0.024 1. 000 <0. 001 <0. 001

5L AL, P<<0. 05,

B 7 8 AH Gk B 4L 8UR S 5 LR R 2 1 e s
o7 25 T A L 2 o R TR A B Y 80 0, A L B g
[ 50 %6, fE TAE AR E SR A 0L BE B AR R 2 L HL
IR EHFRRWMTFAER T Y FRCEK. =T
KBRS = R T ae . AT B W
NN 4 KPiH TLC,HLA-DR.,IgM. 1gG &
TAHH 1 KR(P<<0.05), EN 0] 4 3 iy 18 ik 0 41
ZVTIRE , FIP T bk B A0 8 5 L X S T AE AR g
iR R AR EE . &S FMm gl TLC,
HLA-DR.IgM.IgG & F A4S 1 K AL 4 K,
HWELH 55 T X 4H (P <<0.05), 7% EN B¢ 4
SPN AJ 5 4 H 2 35 6 80 R s DI nE. B H A
9 EN HAFTEAS T 52 10 3 BUE = W) Bk A &b,
[Fi] B, s B RE A8 A A e LU s ARPIR S 51
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ANEEFRY RS EZER RS EHFR. U
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fEEERE T MRS ZhFENSE PHiRE,
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BERERHERAR REIRT, &M ERET
W b I8 o A e ot/ R T B L I 22 P A R oK
i 5 | 762 o PN R 2 ), 8] S 350 8 B 5 s ) e

WG, DAREEHE B EMNE LR A
A B 1B R R AR K i D-FLIR & 2
ST BB, W R T DL R K P AT R s
J2 W fi 68 T 35 1 AR Ak I i B B 1) RE 45t 405 R
IFABP J& /Mg B2 AR R 40 B 43 6 19 K 5 P 2R
FBE A 76 T 8 B 38 26, 2 5 1, AR BRI
T LI E T TFABP 78 0] K6 W0 BREE LT, B 3 6 A4
it IFABP B A L. AT 78 J& i A A% L Al 1 R
i 76k P43 5 50K L S ) AR AR R AR . AR ST
NS N 4 R T D-FLER . IFABP /KK T
AL 1 R(P<<0.05),EN 4E 4 iz 55 I 52 % v L i
i PN 0 T A AR 5 2R A A L R IE i B I 5
M, L, EN R A 8008 37 6 AT BB I 2 IR 5
B S BE i 175 D-FLIR IFABP KRR, KA H
PERF P4 I D-FLER L IFABP KR T AL 1
KOAAE 4 K, HWEE AR T X 4] (P <<0.05).,
F W EN A SPN 1] B 4 bib o240 3% 6 5100 85 W 26
Bt B Dy . SPN il i f& 2 E AR E A LR A
i, b S AW e i i R R R A K
A2 R T AR 400 I o il A 50k 4 5 W 286 I 1 5 T 25 4%
4y 5 TRV 25 22 ot i S & B b B2 A B ) T 4544 b
FE AR FE R, L occludin /K3, 4 5 i 26 16
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