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E . B R R R 20 E 3 ( AECOPD ) A A1 MU 2, & & 8 R MU B rh B & 9T .
Tk RE2020 452 A—20224F2 AR B EA K PR AR ER TR %A (ICU) §E2A QI AURE S X4
# AECOPD ## 12648, #RIBE M EF A (NRS) 20023 B4 5 4 H & HRIRIELL(86 4] ) Fo T F M Ie 2L
(4081) o I dE BF IR EALDE(PaO,) | Fh bk o = BALBE 5 /& (PaCO, )\ SR ATAERER A MEES
4 (FEV,/FVC) KA Z(RV) . &% 8 (ALB) .3 & & & (PA) F e R T4, KA % B —AM% Logistic ©1)2 4
M AR PAIE A AECOPD & H A A E RN AR &, 28 ik TR (ROC) W&IFN L8R A
B HUKIE A, AECOPD %5 & R R 4B i. &R A THARELPO,< 60 mmHg, PaCO,> 50 mmHg,
FEV /FVC< 50%. ALB< 30.00 g/L. PA< 145.00 g/L &} & T L& RRILLL(P <0.05), WAEEFEH] | A2
. BURIEH. BAEsEE . RV, PRI R K | A BURAE ZURT ] ICUMERERT ) 467 ElE, 2L
%itFEL(P>0.05), % [ﬂ’%"‘ﬁxLoglsnc A5 LR ET: PaO,< 60 mmHg[ OR=2.862(95% CI: 1.482,
5.527) ] \FEV,/FVC < SO%[OR 2.834(95% CI:2.070,3.880) ] . ALB<30.00 g/L[OR 2.268(95% CI:1.032,
4.984) ] PA < 145.00 g/L[ OR=2.282(95% CI: 1.123, 4.637) ] R A A HUHGE 2 AECOPD 4 4 & % 7R Fe i
B E (P <0.05) . ROCWMESHLERET, PaO,. FEVI/FVC. ALB #= PA B&- 4] 69 AL B M 4 89.1%
(95% CI:0.835,0.967) , 4 5+ 4 95.9%(95% CI:0.856,0.978) , W £, F @@ A H 0.925(95% CI:0.870,0.980) .
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Risk of malnutrition during invasive mechanical ventilation in
patients with AECOPD and analysis of its affecting factors*

Chen Xiao-fang', Jiang Yan', Wang Ming-yue’
(1. Department of Emergency, 2. ICU, Shengjing Hospital Affiliated to China Medical University,
Shenyang, Liaoning 110004, China)

Abstract: Objective To explore the risk of malnutrition during invasive mechanical ventilation in patients
with acute exacerbation of chronic obstructive pulmonary disease (AECOPD) and to analyze its affecting factors.
Methods A total of 126 AECOPD patients who were admitted to the intensive care unit (ICU) of our hospital from
February 2020 to February 2022 and required invasive mechanical ventilation support were selected. According to
Nutritional Risk Screening (NRS) 2002, the patients were divided into risk of malnutrition group (86 cases) and non-

risk of malnutrition group (40 cases). Clinical data including arterial partial pressure of oxygen (PaO,), arterial
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partial pressure of carbon dioxide (PaCO,), forced expiratory volume in one second/ forced vital capacity (FEV,/
FVC), residual volume (RV), and the levels of albumin (ALB) and prealbumin (PA) were collected. Factors affecting
the risk of malnutrition in AECOPD patients undergoing invasive mechanical ventilation were analyzed by
multivariable Logistic regression. The receiver operating characteristic (ROC) curve was plotted to evaluate the
predictive value of the above indicators for risk of malnutrition in patients with AECOPD undergoing invasive
mechanical ventilation. Results The proportions of PaO, < 60 mmHg, PaCO, > 50 mmHg, FEV /FVC < 50%,
ALB < 30.00 g/L and PA < 145.00 g/L in the risk of malnutrition group were higher than those in the non-risk of
malnutrition group (P < 0.05). There was no difference in sex composition, degree of education, smoking index, past
medical history, RV, incidence of ventilator-associated pneumonia, duration of invasive mechanical ventilation,
length of ICU stay, or frequency of reintubation between the two groups (P >0.05). Multivariable Logistic regression
analysis showed that PaO, < 60 mmHg [OAR = 2.862, (95% CI: 1.482, 5.527) ], FEV /FVC < 50% [OAR = 2.834,
(95% CI: 2.070, 3.880) ], ALB < 30.00 g/L [OAR =2.268, (95% CI: 1.032, 4.984) ], and PA < 145.00 g/L [OAR =
2.282, (95% CI: 1.123, 4.637) ] were risk factors for risk of malnutrition in AECOPD patients undergoing invasive
mechanical ventilation (P < 0.05). ROC curve analysis exhibited that the sensitivity, specificity, and the area under
the ROC curve (AUC) of the combined detection of PaO,, FEV /FVC, ALB and PA for predicting the risk of
malnutrition in AECOPD patients undergoing invasive mechanical ventilation were 89.1% (95% CI: 0.835, 0.967),
95.9% (95% CI: 0.856, 0.978), and 0.925 (95% CI: 0.870, 0.980), respectively. Conclusions PaO,, FEV /FVC,
ALB and PA are independent risk factors for risk of malnutrition in AECOPD patients undergoing invasive

mechanical ventilation. The combination of these indicators is a promising predictor for early occurrence of risk of

4133 %

malnutrition.
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o AT 2 GE 3T, A BR A Mk BH ZE P Bl R
(chronic obstructive pulmonary disease, COPD) % Wi R
3K 7.8% ~ 19.7%, 1 AN 7] 16 52 47 16 W] W 22 5,
2012—2015 4 3k [ 40 2 Lh b A HF & f R Rk
13.7%" . 2013 4 COPD 7 4= Bk L5 2 i 71 4HHE 44
s A 5 07, 2017 4F 75 e [ B T 1 4 HE 44
s T A SR e B ZE A il = i
HH (acute exacerbation of chronic obstructive pulmonary
disease, AECOPD ) /& COPD f 5 FE T Y G H J5L [H] , 415
it , AECOPD 845 3 Bt 9 8 A& 78 42 BRI Bl N g ik
7% T COPD i R HLAR o3 i A 18 8 3=
JB$ AU T AR S BE B A | 4 B PR R E 0 B
G A B A5 55 PR R S ), AR TR AR R R SRR
R, JUH 2 HAE W 9799 7 (intensive care unit, ICU) A1
BB SR, A E IR RS B AR A
[l SMUT 58 B UE S5 SR AR O COPD S8 3 B 9t a7
PRl 2% R o e S P DR R LG T A R LA
SR AECOPD S8 5 I7 XU B R i [N 32 A5k =
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B e Bt R B TCU i B A QUMLIOE S5 AECOPD
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PEHL 2020 4F 2 A —2022 42 A AfEH E ERFK
% B I % 5t B BE 1CU 75 224 B AL MGE < SRR
AECOPD £ 126 6 . 49 A b ife : OFF & (12 1 BH %€
PR il 95 0 5 )2 1297 48 (55 BR AR - 2018) )72 Wi
#HE s QWU 1ICU A& A QI HLGE <HR1E , 3394747 41
HUBGE T SCHFIR T, MO TE R4 BICU A B i 1] >
48 h; WAL > 18 % 5 O 1 G b FLi 1% A2 fhid st 8%
. HERRARME: OE LR/ EIIRA S Q2 H K
PeMe g s B H B S8 5 s s 1422 32 S 2 4 i) 55
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A% S5 T FE P T R 95 5 (© HEIR R 1) e O i A A P
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143) VEFRSZHUIRBL (0 ~ 3 53) FIgei ™ H AL (0 ~
30, BIr 0~ 755 o ARYEE TR MU O A 45 R A
BRI (R > 3 40) FIJCH 5 MU 2H (<
393) 5ol 86 F40 il o 7 Ir KRG Ui A ad A
A R DAL o AR M BRI I 9 ol ST A
AE A IBCIE A 1 5T 15t 45 %5 (body mass index, BMI) & fif
75 BMUASATE I, 38 5 DL A RS 2 RIERRER
LT AT 2 A 45 R HE .
122 FORblc R WA R SR TR, A
P SO BE | KA 5 R R A s S0 B 2 6 = 4 A
(LA BRIl D RE 46 AR S A AR AR ) | HEAE 45 7L 4
T (IR BILAH S i 58 A7 R BIL ARG st [R] L TCU £
W I 5] A A AR o DI 8 B - A TCU il
BB S ki, >k FH ABL-800 %4 it 43 T A% (1} 22 8
JES W), HL AR 4G DU B0 bk 1M 40 53 1 (arterial oxygen
tension, Pa0,) Fl 8Jj ik IfiL — %A fb. Bk 53 J& (arterial partial
pressure of carbon dioxide, PaCO, ) ; @Jiti 1 GE $8 45 : K
JH Chestac—8800 & ifi T GEAX ( H A< & ¢ 20 W) ) 4G )
55 1 FP ) R AAS B T BTG A 43 HE (forced
expiratory volume in one second/forced vital capacity,
FEV /FVC) 5% < fit (residual volume, RV) ; @A 4§
P 5 P B 2k (R0 & ol W7 VL 48 ml R AR R AT
PR 2% ] £ 86 ) 460 1l 375 11 8 11 (Albumin, ALB) /K-,
B P Pk Gl & oh W VA 20 B R B 7 B A
PR 2> v A ) A6z I 1fn 35 15 11 28 11 (Prealbumin, PA)
K-
1.3 HITETE

B 2 M R I SPSS 23.0 GE ik iF, HEvE R

DI R a8 (%) Ko, OB GR35 THE BEk
DAIEL = hRifE s (x 2 s) TR, WA k305 2w
P R 431 H 2 1 — B Logistic 810 2087 5 2 %2
R H TAERE (receiver operating characteristic, ROC)
k. P<0.05h2ERAGIFEE L,

2 #HR

21 MABFIRKERLE
Wi 2 H & Pa0, ., PaCO,. FEV /FVC ., ALB ., PA Lt
B, EFA G E L (P<0.05), 78 37 X4 PaO,
< 60 mmHg ., PaCO, > 50 mmHg .FEV /FVC < 50% . ALB
<30.00 g/L..PA < 145.00 g/L (5 Hb i T Ho 8 F2 KU 4
PRZEL S ) SO B i B R AT B LRV L
WP ATLAE DG P il % AT BATLBRGE “C R ] 1CU A3 Bt B
] A LR, Z R LG F E L (P>0.05) .
W1,
2.2 ZInHRIHMESAECOPD EEEHFNKR L
4% EE—#% Logistic @344

W d kA EFRMEAE AR (KE=1,R
KM= 0),Pa0,,PaCO, . FEV /FVC . ALB , PA 1 4 [
AR (WRAH AR W3R 2) , 64T £ [ 2] — it Logistic [7] 15
I3HT (SIAKAE R 0.05) . 455 R« PaO, < 60 mmHg
[OR=2.862 (95% CI: 1.482,5.527)]. FEV /FVC< 50%
[OR=2.834(95% CI:2.070,3.880)]. ALB < 30.00 /L.
[OR=2.268 (95% CI: 1.032,4.984)]. PA < 145.00 g/L.
[OR=2.282 (95% CI:1.123, 4.637) & 4 A HL i i <
AECOPD i # & A= 8 3% KU 1 fa I8 R 22 (P <0.05) .
W3,

F1 FWAHBERKTRLR
SCARERE f5)(%) W AmEE L 15](%)
205 n Bzt —
AN R AT i h KLU T > 200 /4T <200 F/AF:
AEFRRA 86 53/33 40(46.51) 27(31.40) 19(22.09) 34(39.53) 52(60.47)
TEE TR 40 23/17 19(47.50) 13(32.50) 8(20.00) 16(40.00) 24(60.00)
t/ X {8 0.194 0.072 0.003
P 0.659 0.965 0.960
5 BEAEE L 1% ) Pa0, 14 (%) PaCo, $1(%)
T i BEPRIR s ERIAEE <60 mmHg >60 mmHg <50 mmHg >50 mmHg
A EFARR 23(26.74) 19(22.09) 17(19.77) 46(53.49) 40(46.51) 44(51.16) 42(48.84)
TCEFENE 2 11(27.50) 9(22.50) 8(20.00) 11(27.50) 29(72.50) 33(82.50) 7(17.50)
t/ X E 0.008 0.003 0.001 7.443 11.281
P{H 0.929 0.959 0.976 0.006 0.001
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HEFIAL 51(59.30) 35(40.70) 38(44.19) 48(55.81) 36(41.86) 50(58.14)
JeE SR 8(20.00) 32(80.00) 16(40.00) 24(60.00) 7(17.50) 33(82.50)
t/x1H 16.937 0.195 7.207
P 0.000 0.659 0.007

BRI 40(46.51) 46(53.49) 12(13.95) 53.79 +12.78 5.26+1.83 17(19.77)

JeE SRR 6(15.00) 34(85.00) 3(7.50) 52.65 + 14.82 493+127 5(12.50)

1/ x*E 11.696 0.556 0.443 1.030 1.001

P 0.001 0.456 0.659 0.305 0.317

F2 WBER

e ew

Pa0, =60 mmHg =0, <60 mmHg =1

PaCo, <50 mmHg =0, > 50 mmHg = 1

FEV /FVC >50% =0, <50% = 1

ALB >30.00 g/L.=0, <30.00 g/L = 1

PA >145.00 g/I.= 0, < 145.00 ¢/ = 1

®3 FIMELINMES AECOPD BEEF M A £ K % EE—#K Logistic AN S

Pa0,< 60 mmHg 1.052 0.336 9.803 0.002 2.862 1.482 5.527
PaCO,> 50 mmHg 0.365 0.208 3.079 0.079 1.440 0.958 2.165
FEV /FVC < 50% 1.042 0.160 42.413 0.000 2.834 2.070 3.880
ALB < 30.00 g/L 0.819 0.402 4.151 0.042 2.268 1.032 4.984
PA < 145.00 g/L 0.825 0.362 5.194 0.023 2.282 1.123 4.637

2.3 PaO,.FEV,/FVC.ALB. PA & 3 0Bt & 1 i L0

X1 A BIHLH B S AECOPD &3 & 75 KUK HI12 BT 3 os - 7

BE T

ROC it £ 43 #7 45 2 & /%, PaO, . FEV /FVC . w 06T [ -

ALB 1 PA BX & ¥ I /Y 858 M 4 0.891 (95% CI . % o . — FEVZI/FVC

0.835, 0.967) , % 5 ¥} 0.959 (95% CI: 0.856, S )

0.978) , 142 F 1 #1K 0.925 (95% CI:0.870,0.980) , 02 — DU AR

I 0 32 19T 2 B O T 45 4 B B A R L e 1 T A

ﬂl % 4. 0.0 1 1 1 1

0.0 0.2 0.4 0.6 0.8 1.0
15

E1 PaO,.FEV/FVC.ALB.PA BB &0illH Sl M
#S AECOPD BEEFNKHI ROC #iZk
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%4 PaO,.FEV,/FVC.ALB.PA BEIhFNEL &I H BIHHE S AECOPD BE&E FR K IS SEE 717

- A —— Pl U/ 95% CI RS 95% CI M 95% CI
%o TR RRR %o TR R TR TR R
Pa0, 60.0 mmHg 0.000 69.1 0.554 0.758 61.6 0.532 0.749 0.663 0.567 0.760
FEV /FVC 50.0 % 0.000 727 0.620 0.804 68.5 0.597 0.798 0.719 0.630 0.807
ALB 30.0 g/L. 0.000 80.0 0.690 0.856 67.1 0.643 0.845 0.779 0.700 0.858
PA 145.0 g/L 0.000 76.4 0.646 0.834 68.5 0.612 0.827 0.751 0.666 0.835
B A = 0.000 0.891 0.835 0.967 95.9 0.856 0.978 0.925 0.870 0.980
3 itig LS H R, 51 TH AL DI RE ZE L , S 252 M) £8 4 g

COPD fE S — i UL (14 12 P P 22 G , LA
R S A AE B VI R G e AR RN A 2 Bl 2 R AE
W H 5 R TR BURL B T SO A (E) i
SH DI SE SCHkRAE , COPD ZuPE i = nl 388
HUH KA 1 COPD £ 39 58 KU, I H 2 K COPD &
P T AEBLIA YT &, A S8 AR B 5 3 v i
Ok Z R R ERART N T COPD B4
ZPEINE IR & MR GE IR Y KPR T S 1 A
PRI A B IR N K& COPD 2tk & VB &
FLFEM 2 COPD 5 Tl 5 I fa 6 L R 3l F 8 9%
AN R S5 R VI R Gt SR T B AR e D B AR, S50 4 B
TIEDIRE NI, 51 R PFIRLESH 5o RE A 4, 5 30T
W HLZE A WL REAR BT RE B 05, 2 BUIR IR
A8 3 1% 2 i S 2 P o 5 e n R A A s
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SR A T AT R AR R R YA G . TR
X T BT BIHLAGE SRR AECOPD B3, R
A FHEERe S, BAUAR S & R A | fg i f s i
R GO 17 PR A 5 B, S B 4R 1 ILAE & A K
S R RN R — 2B R [R] i a5 R I L
P TIRAS N LR R IEn , E— 25 1 0 B A L
MERE S 2 (B TS

AWFFEH, Pa0, < 60 mmHg ,FEV /FVC < 50% J&
A BIHLAGE S AECOPD JR 35 & A8 77 KUK 1 A 16 14
F, Ho0F R R KU 12 W sne R4, 5 R e iE
FHARL . BALDEMIR 26" % B, FEV /FVC < 50%
J& AECOPD (8 % A= 8 352 WU 1 fE B R 26 o PaO, <
60 mmHg F: 75 $#2 7~ H 3 1B SURLAE | 7T AE 25 3%
it 5 K WS 26 2R 2R, 4k % I YR O IS 0 ) S T
B2 5 | S AL A T - 25 L, B AR T A s 1 L i I
PrA R R LG 0 R S R E e, 53k

PNTE=R

2, EWARE EA R A, A R
LA 38 1T R0 A o AN A 2 R R BE N T S
B, R B R R R BME D, U 54
MM EAL, RAE R E R KR . i FEV/FVC <
50% 11 £ i 7 8 e 1 B T8 A8 B ol L, R
TERE 7 WY S 3G, L S R A A e, 2RI AR
MLRE /58 5 B TR LA , P52 JULABCS) 35 1 0, g 91
FEINR, E R RS A 1 -

AHFFEH, ALB < 30.0 ¢/L. . PA < 145.0 o/L J& 4
BIHL G T AECOPD 8 35 & A8 75 35 XU 19 £ B [
K, FLXE 8 IR KR Y & AR Y e ) I A
AE . $2 7% ALB. PA 7] fE o OF i A1 81 B Al il <
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2. WANG SEPHE , HLAGHE <5 & T ALB . PA
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