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TEREERNES, BaSECEIRCRAESE, WL, 2GRS, JHMRITHNE . Blr iRt T
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BIFIE w BE RCR . FTiE IBCRZEM R /NN R B B HAE B2 27 FH20204F 1 220214E3 H WA 19332 HL R E
THJAECOPD I ey [ E TAGI N WETEXT 4, 45 RBEALEC 7 20k 00 WA LRI B, 43781l X RRAH2G T
MEENIAYT , WAL THT EAE IR EENIRYT o IR 2R E IR AT SZ A0 R (R 5% Ot | i . 18
B, BEYE . R, BUHEE) KA. 4 dRIEARR L 7 AR AR FIAR ISR E], JRIT AT AR 2 AR B SRR
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F (hs—CRP) | FLiR (LA) ), EFRAREER, BIFH SR 285 DIt REREbr (L% NA SR A IR HT & (NT-
proBNP) | ZE0ESF L4 EL (LVEF) | kil A5 E (Pa0,) | shfkil —& ki (PaCO,) . RAEE) , A
AT AR W4 o I T RO I [R] o 53R WURZH AR B R B R AE MR T X IREE (P<<0.05) o WUERZHARHT iR
IR TR, PR IARRI R TR A (P<0.05) o WEEAIBHFIRYTRHb . ALB, TP XML, PCT. hs-
CRP, LAMEFXIRA (P<0.05) 5 XFHRZH . WEHIAYTEHD . ALB, TPAM3m TAMIRITHET, PCT. hs—CRP, LAY
SMETALIBITHT (P<0.05) o MEEHEFRARKEFRMKTXEA (P<0.05) o WEHBFIRITIFPa0,, HETHE
TR, PaCOLIRT XA (P<0.05) 5 XA, ML BHIRITJFNT-proBNP, PaCOZ B TASHIARI AT,
LVEF, Pa0,, EEFREIHE TALIRTH (P<0.05) o WIESH B E AT W b i 1) A LB A ) X0
W (P<0.05) o Sk FETHEAEMIRIAAEEN 04 28522 HLIGE TR AECOPD £ I WP IR 08 f 3 18 TR IR
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[ Abstract] Background The incidence of malnutrition in patients with acute exacerbation of chronic obstructive
pulmonary disease (AECOPD) complicated with respiratory failure is high, and standardized early enteral nutrition (EEN)
is essential to improve the prognosis of patients. It is easy to produce uncontrollable enteral nutrition intolerance during the

implementation of EEN. The conventional treatment method is to suspend enteral nutrition, but it will lead to discontinuous
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nutritional support. Therefore, formulating a reasonable feeding plan and carrying out EEN according to a standardized and
scientific feeding process is of great significance to improve the nutritional status of patients. Objective To investigate the effect
of EEN based on severe feeding process on patients with AKCOPD complicated with respiratory failure receiving mechanical
ventilation. Methods A total of 74 patients with AECOPD combined with respiratory failure receiving mechanical ventilation who
were admitted to the Intensive Care Unit, Dongguan Eighth People’s Hospital from January 2020 to March 2021 were selected as the
research subjects. According to the random number table method, they were divided into observation group and control group, with
37 cases in each group. The control group was given routine EEN treatment, and the observation group was given EEN treatment
based on severe feeding process. The incidence of feeding intolerance symptoms (including nausea and vomiting, abdominal pain,
abdominal distension, diarrhea, aspiration, gastric retention) , 4—day heat card compliance rate, 7-day heat card compliance
rate and heat card compliance time, nutritional indexes [including hemoglobin (Hb) , albumin (ALB) , total protein (TP) ]
and inflammatory indicators [including procalcitonin (PCT) , high—sensitivity C-reactive protein (hs—CRP) , lactic acid (LA) |
before and after treatment, incidence of malnutrition, cardiopulmonary function indexes [including N—terminal brain peptide
precursor (NT-proBNP) , left ventricular ejection fraction (LVEF) , arterial oxygen partial pressure (Pa0,) , arterial oxygen carbon
dioxide partial pressure (PaCO,) , oxygenation index| before and after treatment, the time of admission to the intensive care unit
and the time of mechanical ventilation were compared between the two groups. Results The incidence of gastric retention in
the observation group was lower than that in the control group (P < 0.05) . The 7-day heat card compliance rate of the observation
group was higher than that of the control group, and the heat card compliance time was shorter than that of the control group (P
< 0.05) . After treatment, Hb, ALB and TP in the observation group were higher than those in the control group, while PCT, hs—
CRP and LA were lower than those in the control group (P < 0.05) ; after treatment, Hb, ALB and TP in the control group and
observation group were higher than those before treatment, while PCT, hs—CRP and LA were lower than those before treatment,
respectively (P < 0.05) . The incidence of malnutrition in the observation group was lower than that in the control group (P < 0.05) .
After treatment, Pa0O, and oxygenation index in the observation group were higher than those in the control group, and PaCO,
was lower than that in the control group (P < 0.05) ; after treatment, NT—proBNP and PaCO, in the control group and observation
group were lower than those before treatment, while LVEF, Pa0O,, and oxygenation index were higher than those before treatment,
respectively (P < 0.05) . The time of admission to the intensive care unit and the time of mechanical ventilation in the observation
group were shorter than those in the control group (P < 0.05) . Conclusion EEN based on severe feeding process can effectively
improve the nutritional status of AECOPD patients complicated with respiratory failure receiving mechanical ventilation, reduce
inflammatory response, improve cardiopulmonary function, and shorten the time of admission to the intensive care unit and
mechanical ventilation.

[ Key words] Pulmonary disease, chronic obstructive; Acute exacerbation of chronic obstructive pulmonary
disease; Respiratory insufficiency; Respiratory failure; Mechanical ventilations; Enteral nutrition; Severe feeding process;
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FESEREA R, o, o ny 0 ) S 2L P A B REAS £

8= —p,, URMEKHENEME: o 50,705
TR PI AR AP EZE 5 ABTFTI @ =0.05 (L)

1-B=0.8, XM Z:=1.96M2_,=1.28""" . ¥
RECEAFSE 1O A G BT R I SR % . TR RAE
AgE, MR IRN20%, e A i Ry A5
FEAHE . WFSTRTE REA AT I, AN T4 4k 22K
5y, T BRI VIR EICMETCRL A R BT R I
I 1 3 A K 7 S o A EA T AEARY o

1.2 AiA. HEBR . SIBRARHE A ARRHE: (1) &
CHE VR ZEPENT B 2 E I E ( AECOPD ) 23 [H
LRI (201445 B1TH) ) 1 P AECOPD I T
briEs  (2) FEE RN RS WbsE . Sk o) T
(arterial oxygen partial pressure, Pa0,) <60 mm Hg
(1 mm Hg=0.133 kPa ) , shikifl —41kiks3E (arterial
carbon dioxide partial pressure, PaCO,) >50 mm Hg;

(3) BRI AR =300 (4) =25
EAREDIE;  (5) BUPARREZ M A>3 d;

(6) ANHFIARIEZHE FEIGTT . HibRbrifE: (1)

St 2R B VE AR DL 248 (acute physiology
and chronic health scoring system, APACHE ) MT3E4sr<10
grs (2) AIF 8 WD he s v wn AL s R ARVE R 5

(3) JRECE, A TIRZARAE;  (4) FA7EEENAE
iE: B miEE L. R ihinss;  (5) KN

Speifilnl;  (6) IEAEIRSZGIERRE I, 7. bR
PrifE: (1) BFFEIIE] OGS SE AR C T TSR A 5

(2) Hgfebest AfTihBEdrs  (3) WHEmIZET 3.

1.3 WS EEURZET 4\ R B Bt 8F B2 2
B20204F 1 H 22021473 H WG B AECOPD A& Ff- 1 5
U SR TAI RIS 5, HE BRBENLECT- 3R 10 ¢
R IRA, #3760, PRl FE M . S M2
FEVERZG R AL . APACHE IT PF4> . IRFRFE 8. WA
(W =132/d, FREEafia) =61~ H E SUR AR ) 26
PO R = 1R/, FREit ] = 64~ H e SRR )

WEER, BILERERILE, 2R LG #EX
(P>0.05) , W3k1, AHREFRZETHNNRER S
P Aot FrA IFSE T St A g s R, JF
b ISETR
1.4 JRIT R WYL E 2 RS . MLAGE
SARIT R L W . AREE L PR EFBIGYY, JOF
T AAE EAE WP 5 5 24~48 hINEEZEEN, & EH
FEHIR: BEE N25~30 keal - kg - d™', EHHAE RN
1.2~2.0 g - kg™ - d7', TR AAREAT R, PRfEAT
=[5 (em) -100) x09'2) | FifFBE R ES
FRgeiii:, IR N B SRR IR R R, R
FRII R RS AAE30° ~45° , (AR M

XA ZA T FEENRYY , ESRAIN R LG N
BRI (B4 feel) sUE AR N E RIS
W (R 3% ) , RIEE HEENW S EITHHETY
WA, F RO R AT RS R, R
U5 T AT 32 1 450 D0 ok A e R L R 4 ) R
{FEEN, W EEENS TIsNE TR (MHohE TRt g
B, 1~2 d, NEXPEFRIEbRAE W ) |, GERZE
BT O R Ak S JFUH B A

WL 2 T 3 FEIEM R B EENIRYY, Bt
e 2 PEB 45 (acute gastric injury, AGI) 4325
B E B Re AT BEALVEAL . X FAGIA R T~
Y. MBI FaRE . CEENSS SIFM B T L8 E g
EEN, LA20 ml/hAYER BE 28 A B8R Il S R IR
W, B4 WS LR B IR Z Sy, PR RRiE DL
2, N E SR Z S 0~ 143 T ER R BE HT20 ml/h#
2R R 9B SR IR A R Bl IR R 9 B SR IR AR 2 B AR
i, VRO 2 W R R R, PEAr =240 W LR AR
AN SV AR, AT LR A
N B A GGk 1 IV G sk 1fiL 3 3h 7 24 AN Fe g ) 45
EEN, BChHANESR, 31724 hiN R E TG B m
fig, INFIFMEE RS SIEEN,
1.5 WMEHEAR (1) RIEANZAER K ARG . W
FBET AN IRIRR SZ R Z AR 0L, 4O K

TR ER AR RO A B kL B K. RIS . R, BUEE . (2) 4 dik
R WLLEE GBI
Table 1 Comparison of general data between the two groups
ap g T BGHERURMNSGN APACHEIRA  RRAEC mR e AIHE (n (%) )
(Bre)  (3es, &) il (Res, ) (e, 20) (Fes, k') (0 (%) ) (0 (%) ) g mgtolin BRSE SiE
XA 37 2512 69.3+89 165+3.6 209+48 235+238 16 (432)  19(514) 4(108) 7(189) 10(27.0) 8(216)
WE4 37 2314 698487 162+3.7 212+5.6 239+26 18 (486) 22(595) 6(162)  8(21.6) 9(243) 11(297)
t(x*) 0.237° 0.244 0.354 0.247 0218 0452 0.463° 0.084' 0.071° 0.637*
P 0.626 0.808 0.725 0.805 0.241 0.483 0.497 0.773 0.790 0425

H: 'FR X MH; APACHE=RuMA: A% RS MEGEERDLIT A R 5T
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Table 2 Enteral nutrition tolerance scale standard
TERE 04 14 2 55
MammEk & REENE, TR BRI . R, AT AT, BB E15~20 mm Hg WA . R, AREATTER, SUEMIE>20 mm Hg
EOMEE K L, JoRe LI (RHE SR ) , s EHEE>250 mlA<500 ml TR, TEEEBHIMIE; 505 =500 ml
IG5 T M, 350, BAE<S00ml  FHE>SUO, EEH500~1 500 ml Fifdi>Sud, b >1500ml

RIkbRA T dRRIRFR R FIR BRI ] . 4 dFR
bR= (4 dNCRBEA R (R HAR R x 70% ) )
x 100%; 7 dAFEIRR=T dPIFHEAR/E iR
X 100%. (3) EIRMARFIRAL NG IR BB FRA R K
AL S THRYTET SR YT 28 Ja SR AR AR S IE R Kl
6 ml, 3 000 /ming5.L>10 min ( BO2FAET7 em ) , SrE L
H, WEFRIR . KA, HrhEFREra4s s
1 (hemoglobin, Hb) . 1% (albumin, ALB) |
BMEE (total protein, TP) , RIEFEFRALHEFFES K IR
(procalcitonin, PCT) . HBEHCRMNEH (high sensitivity
C-reactive protein, hs-C RP) . A (lactic acid,
LA) o NHEFERE T Ar2002 (nutritional risk screening
2002, NRS 2002) Pl & BETRIRGL, NRS 20024
FEP T E RV B IRV o FAR I U R DF 03 37
gF, RAHEEIRN0~TA, 185 =30 FOR B KIEEFRA
BLUSTL O (4) O IIhRERSRR. M TFATT T BAA T2
Jea KB BRI, AN AR RHTIA ( N—terminal
pro-B—type natriuretic peptide, NT-proBNP) , F-RH.L>
IE 23 Ay ARG M A8 A A O E ST I 534K (left ventricular
ejection fraction, LVEF) . 75T EWME AT LS
J5 24 ok 8 BEAT Sk i o A LPF Al Zh g, g%
Pa0,. PaCO,. W A% (fraction inspired oxygen
concentration, Fi0,) , HEAEETEE., (5) iB3RHE
A FEAE WA s s [R] R ARGE s A]

1.6 Giil2forik REHSPSS 23.048 H2F 8 vE AT 5 ds
b3 JHERORIL (x+s) Fow, dLE] SR 7
FEARRG S, 20N HEBCR FHRCAT R 35 5 THECTE R LUAR YT
R, A HECSR A x K. LIP<0.05 8254450
ED B8

2 R

2.1 PIHBERFEAT ZIER LA R B WA RH
ALK R . MK RS . IRMORAEFRILEL, %R
Tgit#E X (P>0.05) ; MEABEBRHELAESR
RTXHRA, ZERagityiE L (P<0.05) , W3,
22 WHEF4 AR 7 dARIBRRAA RS
PRmfIa] A MZH AR 4 dIRIAPRRILEL, ZRESR
R (P>0.05) ; MEMBRHT ARk T
XTHRAL, $RINPRETRE XA, ZR A5 E X
(P<0.05) , W34,

R3 PRI ZAER R AR IR (0 (%) )
Table 3 Comparison of the incidence of feeding intolerance symptoms

between the two groups

e 1 QLN UL S ik 15 W Bl
XER4L 37 3(81) 1(27) 13(351) 11(297) 3(81) 7(189)
WeEd 37 1(27) 1(27) 6(162) 8(216) 1(27) 0

X Mt 0.264 0 3.233 0.637 0264 5680
Pl 0.607 1000  0.063 0.425 0607 0017

R4 PLUREA dARIBFRR T IR IAARR AR BRI L
(x+s)
Table 4 Comparison of 4—day heat card compliance rate, 7-day heat

card compliance rate and heat card compliance time between the two groups

AR B 4RIRRRR (%) TdAERER (%) RSk (d)

Mgl 37 437483 5713£127 79+18
mad 37 44659 782+ 145 6216
HH 0.550 6.618 4074
Pl 0.584 <0.001 <0.001

2.3 PIgLEBEIRITITE EFRTe bR . RIEFE bR LS A
REASRILE A EIRIFRTHb. ALB, TP, PCT,
hs—CRP., LAH, ZRE5iT#EXL (P>0.05) ;
WEEH B HIBIF /G Hb, ALB. TPE T X B4,
PCT. hs—CRP. LAMLFX M4, ZRAHHRI¥FEX
(P<0.05) . X4, WMEAIRITHEHb, ALB. TP
Ay e TARMIAIFHT, PCT. hs—CRP. LAZMHIME TA
HIBIToT, ZSA%ZITFEX (P<0.05) , WS,
WMEHEFRAR K ERNI3.5% (5/37) , KT XFHRH
(135.1% (13/37) , ZRAF¥E X ( x=4.698,
P=0.030) .

2.4 WIHEHIRITRIE OMMIIRETE An b P4l ik
FHIRIFHINT-proBNP, LVEF, Pa0O,. PaCO,. A&
R IRITJENT-proBNP . LVEFIL#, 2R K4t
2B (P>0.05) ; WEHABEIBITEPa0,. A&
FEEGR T X IR, PaCOMR TXIIRA, ZERA 5
B (P<0.05) o XTHAZH . WA B HIGIT G NT -
proBNP ., PaCO 43 ilfik FAARITHT, LVEF. PaO,.
AGTRE G TAMIRITH, ZRARITFEX
(P<0.05) , "o,

2.5 VAL ARE A B AR WA b sF [a]FIHLARGE <R ] L
B OB A A FAE W B i TR RIHLARGE <R a]
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ZAAFH R SERE ALY, PUARE TR TR,
BRARRERBEAT " GO SR, B2k
TRTT AN 1 B M il £ S R AN R R AR ] =ik
50% "' . AECOPDG I I 55 5 £ 8 F A RUIR LA
X E, AR, SR A MRIER A S E S W
TR, SEE TR Iz s Stk N S8
AMACIIG TR, PETME A ARG . AECOPD
B TEE I E A RS I — 25 BEARMLR B e 22 Ty
fE, SRR, R eI g AR &
AR, FIRALEF AR E R, BEERS
BRI 57, AT EERT DI RE T R, BRI ATLBE LT
6], B AECOPD A I I 538 £ 3 STl 5 37 S FRA T
X TR fETE . WS E CHEE ", EENT{EH
FHEHIReE , TR I E RS 4, AR T4
FrEmEpeg . b2 SrEmA- e | . ExE
PIFEHI B EENANT 32 . JHAGIE H 12 S EOLRE R AN
B, B RRIIREZ B, MOCHEBERNL, BRI KRIT
W HLAH SC il R AR FEAE, P EE 5l k24 B R
vy U B, BT R EENAS A2 45 B LA 4E R
UIfe 2 CHE 2L, FAE WS b R I B IR AN A7
B, WAL R EIENE SR, BaRBCER A
sk, P, HESBIREIE R, IR . Bl
F NSRS T B s TR, ek 5 H Bk

AR R BN, WERHABREBRE . BRARE
ARMLT XL, 7 d R IAPRR S TR, ik
FRIFIE] A FEAE W 4 o i TR R LAE <R a) J 14
MRZH; WA HRFIAIT G Hb, ALB, TP T X4,
FEHH L T HORE ML S R AR R EEN BENS A Rl 5 4 32 ML
SHJAECOPD A I WP ety (8 5 1) RS, i
AR FEE WE P e s (DAL ARG SO (R 4B S B
T, HETHEAEEERFNEEN e\ B R H i
fAige, HARE B DL e K sl S E 5 R H R
TS, RS BT, ST N R A2
P, it AR, WD N SR R
MIFFRAE, NI SRS B E AT SRS, fEm#A
RikbRR, AFTREEFR AR ™ . AECOPD
B T v FE A B T HAL gk A, LA
PESURT, [RIA 32 B)SGE RAE RNV RS20, AME I 98 5
(R VAN s = T B =B 71 1111 L DT N [ 4 E 2221 BT e 28
PUIAR A RAE S FELA TS, Ik — L LA e
B, FLE TR P RIS R R,
WL F A7 G PCT . hs—CRP. LA{X TXIHR4, %
LT FAE M SR AR A EENA A I R W LA S E S
FEARLAZKSFE, (20 A LA, HAL T v] g 5 %%
THAE SRR EENAESE T 1 18 T g A e e Dy fig
MIREA G, BE BTN S S G e m T RsE )y, s
THURRIRIEIRZ . AECOPD G I M 5l R 3 T A
K AT 52 00O JUL RS R H A O R I LAY ATl 35 0 il

RS WALRFRITHG BRI AITRAR LA (X 2 5)

Table 5 Comparison of nutritional and inflammatory indexes between the two groups before and after treatment

- Hb (gL) ALB (gL) P (gL) PCT (gl hs-CRP (mgll.) LA (mmol/L)
iy I Vi WTH R rE R iy I i WTH R rE R
AR 37 958+51 1012£77° 26133 308+16  607+21 666+23  1.87+035 131x021° 108.6+124 53.5:84° 195016 136x0.13"
W4 37 942+63 109.3z7.1" 256+38 339+14 60.0+2.1 71.0£23" 1.93£030 0.62+0.14" 110.1+13.1 28368  2.02+0.19 0.97+0.10"
HH 1227 4738 0.682 8.680 1.508 8.262 0.792 16.630 0.492 14335 1.714 14.464
Pl 0.224 <0.001 0.498 <0.001 0.136 <0.001 0431 <0.001 0.625 <0.001 0.091 <0.001
T PR EARLIAITHTIE, P<0.05; Hb=MZLEE [, ALB=[1%&1, TP=iZ#E 1, PCT=PEE5Z ), hs-CRP=HMC/RNET, LA=FR

F6  WALLAIRITHIE OIIRESEIRILE (X £ 5)

Table 6 Comparison of cardiopulmonary function indexes between the two groups before and after treatment

a9 NT-proBNP ( ng/L ) LVEF (%) Pa0, (mm Hg) PaC0, (mm Hg) HATEE (mm Hy)
TR T AT TR TR e TR TR TRITHT TR
MR 37 9983+1375 5719+682° 56516  60.7+18 55518 72919’ 809+24 41138 1862462 348379
WEAL 37 104501407 5496625  563:17  608:18 549£16 89121 814+24  340:38 185171 431579
i 1.445 1.469 0.500 0.288 1528 34481 0.974 8.036 0.734 45305
Pl 0.153 0.149 0.622 0.774 0.131 <0.001 0.333 <0.001 0.466 <0.001

e FREGARYUEITRT L, P<0.05; NT-proBNP=NAGAGEAIKETIR, LVEF=/50F S M40, PaO,=sh kil 553K, PaCO,=shfikii —4

Hemr oy
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KT PILLE AL WP o A UG U ) LU (x 25, d)
Table 7 Comparison of the time of admission to the intensive care unit and

mechanical ventilation between the two groups

25 %L NAEEE MR R AU SR ]
Xf REEH 37 169+1.2 123+1.6
pUEZSAE] 37 149+1.2 10.1£1.2

ol 7.169 6.691

PlE <0.001 <0.001

RERRS . ARIFFTEE R BN, WEA B EIRITRPa0, .
AATEEGR TR, PaCOLMTXIIRA, FIHMLLL
P2 ST AR SRR ARMEENS , FRIR I HEAS LA 5k
o FLIR R AT AR5 AR A R B R R 1A s T {2
HERFIZ AL . MR BB A st , AT 2 ik I W UL 55 TR
A, BEIRIPIEINAEA O P L T ARG S
ZHUGE S AIAECOPD A I IP I A g (3, ASREEA T
TRER , S LA AT AR Al AN RIEEN J5 32 X5 il Ty
RERYSEIR . AWFFRAESRIA o, XIRL] . WS4 B EIE
J7 JG NT-proBNPZF S FALIGITHT, LVEFSl & T
ARLIRITHT, HEMHEH IR FNT-proBNP, LVEFLY
WG, % ENRE S AECOPDA I ik i
FOUIRENE MR R A, BT EFRARIN, 5%
PEERERE | DRSS . R RETB I S LT R AR R
Wi, B BT R B, T MR R
EENA] #2532 52 HUGE S AU AECOPD A - W0 0 FR
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