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[HE)] HE RERRERILHFXTBRMAERRERZ2EME (AECOPD ) HoF R %38 &4 HRKE.
M fe R KA F o #om, Fik #HIK 2016 4 10 A—2018 F 10 A" TR LR ErE=HR 5 & T B FAHK S8
AECOPD R %358 %4 1354, RMMAR ALK A, B, C3 4, HU 4546, £FIE T RA G FRAEE B id
KB AR L AMEZERATHNAER L, BARF LA TWHAERLHF, CABZLTAFR M AINER L,
LR 3AEF ERIBNAERLF 1A, 2 AEREF (0% G (ALB) . wa%&4a (PA) . ik d (Hb) |
4% 8 (TRF) . EAZKWULE (AMC) ]| MWahtedsss (8365 1 A HFAE8R (FEV,) . % | R A4
A ETRHAL T 58 (FEV,%pred ) 2% 1 A A+ A 8RB E A AMEZ AL (FEV/FVC) ) | BAT [ aieita
FRHEF o (TNF-a ) . 8B C R EEEG (hs-CRP) . B45%)8 (PCT) . &A% 10 (1L-10) ), Aubid o]
ICU ANAERF ], AERRIAA SR E A AR, smaedk, R (1) W55 kEm#F ALB, PA, Hb, TRF KT EAEX
ZAER (P<0.05) ; BFE ., FikfEdid ALB, PA, Hb, TRF R-F L2 B ¥ (P<0.05) . 441, 24, B,
C#%H i ALB, PA. Hb, TRF/K-F&T AL, CAEFH i ALB. PA. Hb, TRF KR-FZHTF B4 (P<0.05) . &
T A3 AEL AMC IR, ZFALHFEL (P>005) . BHiF 1,28, B CAEF AMC KT A4, c4
B AMC ¥ T B4 (P<0.05) . (2) 815 % k& FEV,. FEV,%pred. FEV/FVC E &£ X Z4EA (P<0.05) ; &
Rl 7% FEV,, FEV,%pred. FEV/FVC L& B 23 (P<0.05) . TAhIL4F 1. 28, CAEFFEV, KT A, B4,
FEV %pred. FEV,/FVC & F A, B2L (P<0.05) . (3) 815 k£ f & TNF-a . hs—CRP, PCT, IL-10 & L%
EREAER (P<0.05) ; B, Fikfefik TNF-a . hs—CRP, PCT, IL-10 KF EZ# P FF (P<0.05) . EHh ¥
1. 2/, CAa®ZEHmEF TNF-a . hs—CRP, PCT, IL-10 K-F4&F A, B4 (P<0.05) . (4) CAZHHARE A0
ICUANEBT 42T A, B4L (P<0.05) . (5) AERAF BABEMIK, BEBETHEEESZT A CA, CaBht
BAAR K K (VAP) | A ZBEAFERRCFEMRT AL B4 (P<0.05) . £t 58 mm A/ mshE i LH4L,
B0 Mg e LB B B0 AE AECOPD P ef R 5238 4 Ak & L I ahae, BAR KB FK-F M KRB,
Y5 SZAUARB S B FA) | ICU ANAZBY 1), BARAZ TR A ) JF K X A R R TR, THEH AECOPD JF+R %38 % 4 ¥ ik &
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Impact of Different Nutritional Support Modes on Nutritional Status, Pulmonary Function and Inflammatory
Cytokines in AECOPD Patients Complicated with Respiratory Failure: a Comparative Study ZHAO Hui
Department of Respiratory and Critical Care Medicine, Shunyi District Hospital of Beijing, Beijing 101300, China

[ Abstract] Objective To compare the impact of different nutritional support modes on nutritional status, pulmonary
function and inflammatory cytokines in AECOPD patients complicated with respiratory failure. Methods From October 2016
to October 2018, a total of 135 AECOPD patients complicated with respiratory failure were selected in the Department of
Respiratory and Critical Care Medicine, Shunyi District Hospital of Beijing, and they were divided into groups A, B, and C

according to randomized block method, with 45 cases in each group. Based on conventional treatment and invasive ventilator
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assisted ventilation, patients in A group received enteral nutrition support only, patients in B group received parenteral nutrition
support only, while patients in C group received sequential enteral and parenteral nutrition support. Nutritional indicators
[including ALB, PA, Hb, TRF and arm muscle circumference ( AMC) J , pulmonary function indicators ( including
FEV,, FEV %pred and FEV,/FVC) and inflammatory cytokines (including TNF-« , hs—CRP, PCT and 1L-10) before
and after 1 and 2 weeks of nutritional support, duration of mechanical ventilation, ICU stays, incidence of complications and
fatality rate during hospitalization were compared between the two groups. Results (1) There was statistically significant
interaction between time and method in serum levels of ALB, PA, Hb and TRF ( P<0.05) ; main effects of time and method
were statistically significant in serum levels of ALB, PA, Hb and TRF ( P<0.05) . After 1 and 2 weeks of nutrition support,
serum levels of ALB, PA, Hb and TRF in groups B and C were statistically significantly higher than those in A group,
meanwhile serum levels of ALB, PA, Hb and TRF in C group were statistically significantly higher than those in B group
(P<0.05) . There was no statistically significant difference in AMC in three groups before nutritional support ( P>0.05) ;
after 1 and 2 weeks of nutritional support, AMC in groups B and C were statistically significantly longer than those in A group,
respectively, meanwhile AMC in C group was statistically significantly longer than that in B group ( P<0.05) . (2) There was
statistically significant interaction between time and method in FEV,, FEV,%pred and FEV,/FVC ( P<0.05) ; main effects
of time and method were statistically significant in FEV,, FEV %pred and FEV,/FVC ( P<0.05) . After 1 and 2 weeks of
nutritional support, FEV,, FEV,%pred and FEV,/FVC in C group were statistically significantly higher than those in groups A
and B ( P<0.05) . (3) There was statistically significant interaction between time and methods in serum levels of TNF- o ,
hs—CRP, PCT and IL-10 ( P<0.05 ) . Main effects of time and method were statistically significant in serum levels of TNF- « ,
hs—CRP, PCT and IL-10 ( P<0.05) . After 1 and 2 weeks of nutritional support, serum levels of TNF-« , hs—CRP, PCT
and IL-10 in C group were statistically significantly lower than those in groups A and B ( P<0.05) . (4 ) Duration of mechanical
ventilation and ICU stays in C group were statistically significantly shorter than those in groups A and B ( P<0.05) . (5) During
hospitalization, incidence of abdominal distension and stress ulcer in B group was statistically significantly higher than that in
groups A and C, respectively, while incidence of ventilator-associated pneumonia ( VAP ) and heart failure, and fatality rate
in C group were statistically significantly lower than those in groups A and B ( P<0.05) . Conclusion Compared with enteral/
parenteral nutrition support only, sequential enteral and parenteral nutrition support can more effectively improve the nutritional
status and pulmonary function in AECOPD patients with respiratory failure, reduce the inflammatory cytokines and relieve the
inflammatory reaction, shorten the duration of mechanical ventilation and ICU stays, reduce the risk of complications and death
during hospitalization, which may be the preferred nutritional support mode in AECOPD patients with respiratory failure.
[ Key words ]  Chronic obstructive pulmonary disease; Respiratory failure; Enteral nutrition; Parenteral nutrition;

Nutritional status; Pulmonary function; Inflammatory cytokines; Comparative effectiveness research
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Table 1 Comparison of general information in the three groups

. . A 51 AR FIFE (n (%) ) APACHE 11 PF4r
21 W’Jﬁ (% /4) (t+ %) - L y N = (x+
xES, e Il Wb i P o XES,

A 45 25/20 66.5+2.6 13 (28.9) 16 (35.6) 12 (26.7) 16.25 = 3.59

B4 45 27/18 65.7+2.8 17 (37.8) 12 (26.7) 15 (33.3) 16.89 +3.71

c4l 45 29/16 65.3+2.6 15 (333) 13 (28.9) 12 (26.7) 16.37 +3.25
x> (F) {4 0.741 2.424" 0.800 0.911 0.649 0.420"

P1H 0.690 0.093 0.670 0.634 0.723 0.658

[E: APACHE 1T = 2R Sy S PR R BLIF 2> R ae 115 * oy F A

121 A4l AUBERIMGTHNESRCRE, BENT:.
BRA NN EFIREW (45 WH 2547, E2hfEr
H20030012) , #id A ESHENESHEEHERERA,
F N 20 ml/h 7% 48 0 ZE 80~100 ml/h, £ 4 h B4R A
0.5~1.0 h, EHIE EREE, TS mENZE . 5REE
< 100 ml B/ . MEYE . MERKAEAN R RN #, Rl s in
A 80~100 ml/h, 1 000~1 500 ml/d; %% F4 & >100 ml #45
TR (TLHZERZD AR A BRA R A, E T
H1999010) &1, R Ll P ImgkA 78 4

122 B4l BASBFHRMATIHINES R, BAWTF: 4
FU K B BT R IR, AVE TR 50% AR SR
7 LRSI 18AA- T, b/ KEENG LI S . IRIR
PR R KIS AE R SR A5 A T i e R
MR, Mtk 700~1500 ml, %E3% 50~80 ml/h,

123 CH CHEFAHTIFIMNINET IR, HAERNT .
BEERHNETR LR, MNERIR T ER AL, fE
EANERRHES IR (SETR AN E RIS S E W (2006) )
HY 104.5 kI okg ' od™ BT, BINETR IR R H S th s E
FECHERAE, MANE SRR RN B4, SEal R RN
FRfERH 5 1R AN E R 3 H

1.3 WMEER

1.3.1 EFARbS  EIRIEN B TR IR VAL 2 8, IR
F ADVIA 1800 4= A Bl EAL /3 ({E[E Siemens Az ) 5l
3B LT A A Calbumin, ALB) | BT (prealbumin,
PA) K, R ADVIA 120 4= [ 3l 1 40 g 43 b A ( 1 [
Bayer 4277 ) #a il 3 20835 MW 2125 1 (hemoglobin, Hb)
K, R ARRAY 360 ¢ Fl 2 1153 B 4% ( 358 Beckman /=
7)) R HE BRI 3 41 H B L 2k 1 (transferrin,
TRF) 7K, Ffll& 3 B4 B =L WULE Carm muscle
circumference, AMC ) .

132 WZhBETEHR SR Vmax 229 i B AEAL ( 25 [ 2% i
QSR ) K 3 2R SR SRR B SRR LA 2
51 R IR (forced expiratory volume in one second,
FEV,) | % 1 BHIIFRER LB HE A 55 (FEV, %pred )
KR 1 RIS I ilE s b (FEV/FVC)
133 RUEHTF R FH BRI G0y 0 B0 A6 3 21 78 5 7 7%
SCRERTBCE IR SR VR L 2 SR MO IR AL F o (tumor

necrosis factor— o , TNF—« ) | #f% C 5 85 1 ( high—sensitivity
F 45 2 JR (procalcitonin,
PCT) . FI4Z 10 (interleukin 10, 1L-10) 7K,

134 HAth sk 3 4L PUAGE < E . ICU A E]
FEBE BRI I K E RFET IR0, EEI LRI . R e
157 . WPRALARCHERT R (VAP) | 01l

14 Siiteporis RJY SPSS 25.0 Gt 2 A TR 04T
K H Shapiro-Wilk 75l Levene 724331 354 T 1E A58 A1 7 22 5%
PSS, fFEIESARMITT R (x£5) F£om, 2410
FLER AR R T 22081, AP EL SR ¢ K58, EE
D et K5 dl >R P 00 o 7 25 007 s ANAE G IR A A 1T
B M (QR) Frn, AR ELECRHAES RS TR
R xR Kok (SUN) «=0.05.

2 #R

2.1 EFEERR RIS NATENLTE ALB, PA, Hb, TRF /K
L AFELREAEH (P<0.05) 5 B, ILTEINTE ALB, PA.
Hb. TRF 7KL F30% 3% (P<0.05) . EFHRIFF1. 24,
B, CAMBFMIE ALB, PA, Hb, TRF K Fm T A4, C4
BFIME ALB. PA. Hb, TRF KT B4, ZRA%I¥
B (P<0.05) o HFRLFRT 3 HEH AMC LR, 55
EE L (P>0.05) o HFREE L, 28, 34185 AMC g,
ERAGIFE X (P<0.05) ; B, CABHF AMC KT A4,
CHBHE AMCK T BA, ZRAZRITFEX(P<0.05, IL%E2),
22 fTiRESE bR B ]S IR LE FEV, . FEV,%pred. FEV,/
FVC b AEFE3E HAE N (P<0.05) 5 WAl J5 B 78 FEV, .
FEV %pred . FEV/FVC FERUV % (P<0.05) o EFRIHF 1,
2 /8, CH B A FEV, KF A, B4l, FEV %pred. FEV,/FVC
mT A B4, ZREGHIFEL (P<0.05, WE3) .

23 RN B S ITEETEME TNF- o . hs—=CRP. PCT,
IL-10 K EAEFEAS HAEH (P<0.05) 5 WA, J7 278 175
TNF- o . hs—CRP. PCT. IL-10 7KF |- 800 i3 (P<0.05) .
BRLF 1, 28, CHBEHF ME TNF-a . hs-CRP, PCT,
IL-10 KR T A B4, 227 A58 2# 5 L (P<0.05, 13K 4 ).
2.4 HLMGESEA], ICU AERSE A 4 8 35 HLGE <At
24 (46+12)d, BHEHEN (42£12)d, CHEEN
(20+0.5) d; AZHEH ICU AMEREN (11.3£3.4) d, B
HEBE N (104+33)d, CHEEN (5.6+2.7) d. 34H

C-reactive protein, hs—CRP) .
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Table 2 Comparison of nutritional indicators in the three groups before and after nutritional support

ALB (x5, g/lL) PA (x+s, mg/L)

Al b BT BRI 1A HIR 2 A iS5l BRI 1A BRI A
AY 45 39.12+3.18 31.25+1.36 30.21 + 1.05 205.31 + 12.66 182.12+5.32 180.26 + 4.25
B4l 45 39.21+3.16 3421 +1.52" 35.01 + 1.36" 206.35 + 13.20 183.25 +9.51° 190.32 +5.02°
CH 45 39.25 +3.02 36.21 £2.68" 39.15 +2.95" 206.21 = 12.51 186.53 +6.19" 205.32 + 11.85"
F(Z) 14 Fo=7.152, Fuy=5.134, F,=4.134 F i =8.652, F 4y =6.359, F .1y =5.968
P1A P i <0.01, P <0.01, P =0.001 P <0.01, Pyiy<0.01, Py <0.01
my — LHJE(XiS, g/L)% _ %TEF(th, g/LL _ jME}PEM(QR) , (:ij
BRI IR LA BFRSCRR 2 IR EFR SRR LA EFR SRR 2 A EFRSCR EBFRCRR LA EFRSRR 2 A
A4l 12532+3.78 102.13+3.26 10021+2.14 1.87+021 132+0.19  1.12+0.13 29.35(6.00) 20.12 (4.10) 19.21 (3.53)
B#H  126.59+7.03 11535+4.62" 11925+3.65° 1.89+026 143£0.16° 155=0.11" 29.31(7.19) 23.67 (4.33)* 25.02 (5.06) *
C4l  12635+6.59 121.03 £5.67" 125.09+6.31" 1.85+0.23 1.65+020" 1.79+0.29" 29.26(6.92) 26.31 (523) * 28.71 (6.04) *
F(Z) Al Fuw=10254, Fuyy=9.653, F:;=7.592  Fy=12.352, F,;y=10.669, F.;=8.591 0.265° 6.592° 7.169°
PAH P i <0.01, Py <0.01, Py <0.01 Py <0.01, Py <0.01, Py <0.01 0.864 <0.01 <0.01

H: ALB= I 1, PA=T{ 121, Hb= MZLE 1, TRF=EEE M, AMC= L& = SLAUNLE; 5 A4, "P<0.05; 5 B4l %,
"P<0.05; ‘A Z1H

£33 AMHEEIR NG RESEAR LR (x25)

Table 3 Comparison of index of pulmonary function in the three groups before and after nutritional support

g s FEV, (L) FEV %pred (% ) FEV/FVC (%)

EIRSCRERT BRI VA BRI 2 A EIRSCRRT CE SRR R RIS 2 A EIRSCRRRT EIRERE L B2 A
AZH 45 162035 1.69+039  1.71+042 56.82+2.39 5925+243  66.02+6.02 49.25+635 53.12+£851  62.15+7.15
B4l 45 1632037 1.68+035 1.73+041 5690247 59.33+246 6535+539 49.30+651 54.12+8.69  63.25+8.52
C#H 45 1.63+033 1.82+049" 1.93+0.50" 56.61 224 6321£521" 72.15+8.56" 49.32+6.57 69.27 £9.62" 72.35+10.54"
FA Fum=8.251, Fyq=5.621, F,y=5.772 F o =7.265, Fyn=5.326, F .;=4.987 F 7 =6.954, Fy4y=5.674, F ;=1.152
P1{H P <0.01, Py <0.01, Py <0.01 Py <0.01, Py <0.01, Py <0.01 Py <0.01, Py <0.01, Py <0.01

H: FEV,= 25 1 B IERAER, FEV %pred= 55 | B IFER G HOHEE 0, FEV/FVC= 55 1 B2 SRR I Bt a2 LU A
5 A @I, "P<0.05; 5 B4, "P<0.05

R4 3 UMFEIR RS RYE T LA (x£5)

Table 4 Comparison of inflammatory cytokines in the three groups before and after nutritional support

TNF-a (ng/L)

hs—CRP (mg/L)

A I &l e EIRFE 2 A CESEiil] eSS EIRHE 2 A
A 45 135.64 + 29.68 115.26 +16.32 109.25 + 13.27 13.62 +3.85 10.21 +2.36 8.35+2.51
B4 45 135.04 + 28.05 114.02 + 16.08 108.21 + 12.56 13.22 +3.05 11.02 + 2.50 9.21+2.57
CHl 45 136.14 +29.87 101.02 + 12.02" 95.32 +9.54" 13.61 +3.94 8.21£2.31" 6.24 132"
FAH F 419 =8.596, Fu19=9.352, F .y =8.475 F=10251, Fuy=9.675, F.;=11.035
P1H Py <0.01, Py <0.01, P22H <0.01 P <0.01, Py<0.01, P22H <0.01
. _ PCT ( pg/L) _ 1L-10 (ng/L)

el BRI EFREE 2 A &l EFRER 1 IR 2 A
AY 6.02 £2.97 5.21£2.05 431+1.75 311.25 +42.05 305.21 +32.15 273.62 + 18.26
Bl 6.43 +2.57 5.36 +2.34 4.45+1.96 310.75 +42.02 308.12 + 33.72 274.12 + 18.24
c4l 6.35 + 3.02 3.32 £1.04" 2.30 £0.58" 312.74 + 40.65 253.21 +21.15" 202.35 + 15.94"
FAH Fun=9.642, Fuy=10.254, F ., =7.654 Flum=12.564, F4y=15.347, F,;=13.551
PAH P <0.01, Pyi<0.01, Py <0.01 P g <0.01, P <001, Py <0.01

e TNF-o= MRRIE F o, hs—CRP=#BH C S & 1, PCT=FREEEJE, 11-10= (% 10; 5 A 4l 10#, P<0.05; 5 B 4104,

"P<0.05
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HAUMGE A, ICU AERTR A, ZRAGEE X (F
39120 10.649 ., 7.189, P<0.01) ; C 4L EFHLME N |
ICU ARSI T AL BA, ZRA%IH¥E X (P<0.05) .
2.5 JFRIERER LIRS EBEWIE 3 4B EEK . B%
PEBHE . VAP, (0 1380 R AR R RN, 25 A 4%11
R (P<0.05) ; BABFMEM . N & A RET AL
C4, A, BB VAP, Il R AR R e T C 4,
EREGIEE X (P<0.05, WWES) .

F5 3 ABHERBHIRIFRRE K AR BRI (n (%) )
Table 5 Comparison of incidence of complications and fatality rate in the

three groups during hospitalization

g e Mk NEMEBYE VAP Dl e
A4l 45 1(22)" 1(22)" 6(133) 5(11.1) 6(13.3)
B4l 45 6(133) 9(200) 9(20.0) 9(200) 5(11.1)

C# 45 0 o 1(22)™1(22)™ o"
X MH 9.342 15.768 6.949 7.200 6.136
P1H 0.009 <0.01 0.031 0.027 0.047

H: VAP= PEIRHLAHSCHERT 25 5 A 41 L6EL, “P<0.05; 5 B41LL3L,
"P<0.05

3 g

COPD B E K ) b 26 808 I il WL,
PEMS M AL EhBE s AN, COPD H#id il S5 L
Wi T RE I, RIS, IR L T
S A A S A A T R O SRS, LR 35 ) R 4 fi
R, RASBCEREAR, BEMIEE, AECOPD &
H BN A RS (nutrition risk screening, NRS) PEAr
>3 4%, H.59.65% i) COPD L HFEEFHAR | 78.9% Ky
AECOPD (B SNEHRA R SHBG AR Y, A0 Hs ]
BRI T . KI5 B S50 COPD H 3 H- 5 LA I8 R 46 # ke
AR WP VR F A | LY 9 55, 0 I Al < Zh B
Gy VAL Ah, B IRAS R ] P AR A LA B A
e pehfe, P EEHUS 0 o Hik, AECOPD JEIEm
T R R T SR SR R TS B L L

ARG R, BHREF L 2/, B, C4UBRF M
ALB, PA, Hb, TRF KF&ET A 4L, AMCKT A4l; C4lH
FHILGE ALB, PA, Hb, TRF KFEETF B4, AMC KT B4,
PRSI mN  AVE SR SR, BN ANE IR SRR
TA OGS AECOPD JEIFIR FE0 (R B FRA . IFFE R,
LI N E SRR E IR E SR, AT SRR
ST AECOPD WP 085 18 2 J 118 F RS G U AR
AR R AT REUNR . AECOPD Jf-I I 58358 H o 22 B 4F N,
WA IE I E SR B S AR T AL B Th RERR AT, 1
WE TR LT RE S BUR S AL AE, H R 2 N E 5%
S R E T2 RBAR, AR 15%~19% 2 Pk, Bl
BRI FECR AR S EAIEAARE | K FE |
Yo RETBEREAR . HUBGE I 1) B A B ek 1] 25 ) Tz 4k
BRI AR RE R RS R R, PR ANE R

HHE T W E IR LR R INE IR SRS, BEAT AAR
PrEGEIIRE . e BRI RETIRE, T MRIE R E
T, e RBRBE MO B B SRS T AT 4 SRl
AN, CEFRSCRE LR 3 AR E SRR IR R, iR
FE RS R R B R AR N, MELLIAE 4
S VB SRSCRE, T B 7 R SRR T T S g 2 3 T

R RIS B, P SR SR T A AL IE AECOPD
I 58 £ 5 25 B R IMLRE IR 4E0IR 5. DUYGU 258 ' oY
T, s IR RFREA 2 COPD BE i e, A HF
FREEREIR, BRI 2/, CAREFEV, KT A, B
2, FEV,%pred. FEV/FVC 5T A, B4, #5550 H N
I TRANE SRR, P B AN E 3% SRR T A A el
AECOPD Jf-"-0g sy i i vine, /i LR E T gedn v )3
A N AINE 3% SRR RE A Al o R B I T RE 55 5 S R
BAREIEEFRAR, HAMNEREE O iz S5 57
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