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(HZE] HIY  HE s O 5 WAL (ultrasonic cardiac output monitor, USCOM ) Wil ¥ £ b
o BH ZE A Bl e s A I EE ( acute exacerbation of chronic obstructive pulmonary disease, AECOPD) #],
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FZ K Logistic [a1I94387 28 d JET- A0S T P 22, #8728 d SET- WA Y, R FH 32 08 TAEFRRAE
£ (ROC) P4 T 20K 5 W A Kaplan-Meier AE £7 lf & S log-rank 5 5 5 4iF 58 7= XU s 7 0 4% B o
gk ZHEK Logistic [FH43#7 8~ APACHE 1114 5.0 4 2 ( cardiac output,CO) J& % 28 d JET-
(1R 37 0 P 2 (P<0. 05) ,CO BK#5 APACHE 11 #4357 AECOPD HLIIE S R 28 d FET Fil A5 7 .
logit(P) = —0.319+0. 136 x( APACHE I }£4}) 0. 933%( CO, L/min) . ROC #i£E 4047 555 : APACHE 11
43 .CO CO Bt APACHE 11 43 7500 A5 70 33 0 28 2% 28 d BET- 1Y ROC il & T 1 #4351 4 0. 729
0.724 F10. 815 ; FLAK W7 B SAH X 107 1) R B8R FNRE S5 B2 43 531l ok 14 5 (82. 6% ,56. 1%) (3. 35(56. 5%,
84.7%) F10.163(87.0%,70.4%) ., Kaplan-Meier 2E 77 f £k 327~ , f% CO 41 5 3 AR A3 T8 CO 2
& ,CO FoAREL 5 APACHE T 9 43 191 I A5 70 w2 A0 36 41 F8 & B A7 R AR FARME SR 41 /3 (P<0.05)
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Prognotic value of ultrasonic cardiac output monitoring for mechanically ventilated

patients with AECOPD
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[ Abstract | Objective To investigate the value of indicators from ultrasound cardiac output monitor
(USCOM) combined with clinical data for prognosis assessment in mechanically ventilated patients with acute
exacerbation of chronic obstructive pulmonary disease ( AECOPD). Methods A retrospective cohort study
was performed on 121 AECOPD patients using mechanical ventilation admitted to the ICU of East Branch of
Sichuan Provincial People’ s Hospital from June 2017 to December 2020. Their clinical data were collected,
including the hemodynamic indicators of the USCOM and laboratory data on the first day of mechanical
ventilation. Acute physiology and chronic health evaluation II ( APACHE Il ) score was calculated. All
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patients were followed up to 28 d. Multivariate logistic regression analysis was used to screen the independent
predictors of 28-day death in order to establish a prediction model. Receiver operating characteristic ( ROC)
curve was employed to evaluate the predictive effect of the model. Kaplan-Meier analysis was adopted to
estimate survival, and log-rank test was used to evaluate differences between groups. Results  Logistic
regression analysis showed that APACHE [l score and cardiac output (CO) were independent predictors of
28-day mortality in mechanically ventilated patients with AECOPD (P<0.05). Predictive model combined
CO index and APACHE 1[I score for 28-day mortality was established as follows: logit(P)= -0.319+0. 136x
(APACHE 1I score)—-0.933x(CO, L/min). The area under ROC of APACHE 1[I score, CO index and
combined predictive model to predict 28-day mortality were 0. 729, 0. 724 and 0. 815, respectively. The
optimal cutoff value, sensitivity and specificity of APACHE I score were 14.5, 82.6% and 56. 1%, 3. 35,
56.5% and 84. 7% for CO index, and 0. 163, 87.0% and 70. 4% for combined predictive model, respectively.
Kaplan-Meier survival curve showed CO <3.35 L/min and the value of combined predictive model =0. 163 were
CO index monitored by USCOM and the predictive model
combined CO index and APACHE 1I score are of good predictive values for 28-day mortatlity in mechanically
ventilated patients with AECOPD, and indicators monitored by USCOM combined with APACHE ]I score

predictors for poor prognosis. Conclusion

have important predictive value for the patients.
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A B E HTEDUGE S 1 K17 USCOM W,
HifE] 1 NS 3 YOS (R, W4 LR USCOM 45
b 0% H 1= (cardiac output, CO) |, .U AIE 5 %X ( cardiac
index, CI), %i 3h W& {f 33 & ( peak velocity of flow,
Vpk) , 4340 B8 25 ( minute distance, MD) , 3 & B 5] FH 49
(velocity time integral, Vi) , i 8B} [B] (flow time,FT) ,
W IE R s [E] (flow time corrected, FTe) , 5t Ifi B [A] &
41t (ejection time percent, ET%) ,.0oJLIL4E 77 (inotropy,
INO) , &3 ¥4y 1 & ( stroke volume, SV) , &R 4 Hi =45
B ( stroke volume index, SVI) , & & 28 5 & ( stroke
volume variability, SVV ), 4 J& Il & FH J7 ( systemic
vascular resistance, SVR) , #M&E 1Ml FH 135 %% ( systemic
vascular resistance index, SVRI) . [&] B I4E 24 K 22
AR PRAE AR , A48 Bl Dk i = ' B A8 | P ik o 55 I IR

RhR SR E A IR g PR S O, 115 APACHE 1

(acute physiology and chronic health evaluation II ) 34y
B 1H MR 28 d PR
1.3 %t o

R F R-3.5.1,SPSS 24.0 }& MedCale 54 4%}

%1 T4 AECOPD HUHIES B ME LI ATH

e 25 R AT AL B, 755 IR 200 A0 /Y 7T BERER
xts R AR FEBCR A o K s JE TR 0 A SR
PERPY 3 RLBIBE [ M (Pos , Prs) 137K AL HEBER
FARRANAG B, THEORORER T X2 K36 5 R P A [ 7%
WESAGI B XEIRNAZ R Logistic [
G3A i e Sz B PR, 0 Logistic 1] 5 23
In[P/(1-P) ] =B, +B, X, +B, X,++++ +Bm Xm) [ gt~
WA 6 b T 00 A% 1R 1 SR ARE (L g A2 10 AR
FAEHIZE (ROC) DA 4548 b S T A6 B ) 3930 Ak
fE s W ] Kaplan-Meier A= 77 il £k DA . log-rank £ 56 3
(PRI

2 %R

2.1 AECOPD #utRid &, % # o9 K &6 K 7oAt

AT e B R 121 5] 8 3, Horh 55k 83 3
(68.59%) , %1 38 ] (31. 41%) , 4F-#% (73. 56+9.34)
2 WA LA 56 1511 (46. 28% ) KR s 26 1]
(21.48%) i 8 B A1 5 (TR R Rt IR = 01 %%
J st e ) 24 ] (19. 83%) , 5 IF B T HE A 4 41 fi
(33.88%) G IFIEIREA4: 37 1(30.57%) .

A 28 d 45 )R MAC T H AR AR 2, 45 R B
N, B 28 d NBETS 23 ] (19. 0% ) 5 W 2H 5B 5 Z (R
Sl AR v IR R R S SRR, BT IR REA
4 B OIREA L], A M B H A BRE
B8t 1 NS A =N IV N 17§ (1 = W A Y 785 A
MAGTREWR, ZER KGRI FE X, AT dB#H
APACHE T $F-43  BEA: il 145 7 A0 58 ool v 25 A7
M, EZRAGIHE L (P<0.05,5% 1),

[xs,51( %), M(Pys, Pys) ]

an o ity o BEAIE AR A
HAE4H 98 73.60+9. 28 64/34 48 (49.0) 23 (23.5) 16 (16.3) 30 (30.6)
FET:4H 23 73.39+9.79 19/4 8(34.8) 3(13.0) 8 (34.8) 11 (47.8)

P At 0.923 0. 108 0.273 0. 046 0.116

451 n %jﬂzﬂ e A% 10° - L Mmeaks/g- L A4 485/ mmHg PaCO,/mmHg
el 98 29 (29.6) 10.01 (6.72, 13.44) 133 (115, 145) 215 (189, 240 ) 67.50 (56.75, 87.00)
BET-4 23 8 (34.8) 12.80 (8.01, 20.18) 124 (106, 142) 210 (166, 234) 70.00 (63.00, 84.00)

Pt 0. 627 0. 082 0. 496 0. 554 0. 405

451 n ALT/U - 17! HEM/g - WUEFE/ wmol - 17! APACHE I ¥4
AT 98 31.00 (16.75, 42.75) 32.50 (28.97, 35.40) 79 (60, 99) 14 (10, 18)
BET-4 23 32.40 (20.00, 76.00) 33.50 (29.60, 37.45) 83 (58, 181) 18 (15, 25)

PE 0.153 0. 559 0.288 0. 001

PaCO, : 3 ik fr = A ALBR 5 JE ; ALT : 7 RBL R A 4545 Bl



http ://aammt. tmmu. edu. cn

il 25 %2 B R R, 2022,44(2) 185

2.2 AECOPD Mutid & % # 49 USCOM 547 T AL
PET-H B3 Vi ,MD,SVI, CO J¢ CI 8 b3k F2E
AR FET- 4l % SVR J SVRI #5455 F A 741
B, ERAGIFE L (P<0.05) ; H4 USCOM 45
PREEPTAL L E Tl LU, 252 e ge e 3, Lk 2,
2.3 AECOPD uii i@ A % H 28 d e % W%
Logistic )2 547
KA AT BT SAAE N ER A 5
P25 X 9 A8 B (APACHE 11 #F4 . B £8 45 i I
EEAN ] Vi MD SVI L, CO .CI . SVR J% SVRI) 44 A
Z & Logistic [FIIA53H7, 255 B /8 APACHE 11 3¥43,
CO F5brJ& B 28 d FET- A2l 7 W R & (P<0. 05,
#3).
2.4 AECOPD Mutkid & % 4 28 d £ =69 ROC #y &
5T
CO Bt4 APACHE [T 943 % 7. AECOPD #L4 i@

S 28 d FET- WA logit(P) = —0. 319+0. 136
(APACHE TI#f43)-0.933%(CO, L/min) , ROC 1%
IyMTaE R s, APACHE 11343 .CO $5 4R S W B &
FR) T 0 A 5 00 A 2 28 d FE TSR ROC i 4k F 1 AR
(95% CI) 43514 0.729 (0. 615~0. 844) 0. 724 (0.599~
0.849) F10. 815 (0.721~0.909) ,CO ¥545:1 ROC ik
TS APACHE I P43 4810, #%/NF APACHE 11 11
43 (P>0.05) BEA MR ROC #hk T mifk T CO
f645 & APACHE 11 43 ROC 14k T i, (H 2 &
TG4 L APACHE 1T iF4) . CO $5 4R & W 3 1B &
FR) T TR AR D {143 591 Ay 14 5.3, 35 J% 0. 163, K i
BRI (AT T 8 2 28 d BB TS Y 23 U RN S5 B 4K
T 50% ; APACHE TF-43 (1) R BURE AR (82. 6% ), (H A 57
JERAR(56. 1%) 5 CO (45 57 2 fe i (84. 7% ) B R
JE AR (56. 5% ) 5 15645 b U AR 780 5L AT S5 i 19 2R A
JE(87%) , 8 e 52 (70.4%) . Wk 4 K 1,

*2 WitH AECOPD #lifiES EE USCOM $5HREW  [M( Py, Pys) ]

ZH 51 n Vpk/m - 7! Pmn/mmHg Vii/cm MD/m - min”" ET%
acveail 98 0.86 (0.68, 1.10) 0.91 (0.71, 2.52) 16 (13, 19) 15 (12, 18) 47.5(32.9, 47.5)
TET:4H 23 0.74 (0.62, 0.95) 0.95 (0.68, 1.70) 11 (8,15) 13 (8, 16) 46.0 (38.0, 50.0)

Pl 0. 061 0. 330 <0.001 0. 047 0.226

2551 n FT/m - s~ FTe/m » s~ SV/mlL SVI/mL « m™2 CO/L - min™'
AP 98 258 (230, 327) 347 (311,425) 39 (30, 46) 23 (19, 29) 3.9 (3.5, 4.6)
ETS4L 23 243 (230, 278) 334 (308, 360) 33 (22, 43) 19 (14, 23) 3.2 (2.4, 4.0)

P 0.284 0.117 0. 056 0.011 0. 001

20 51 n C/L-min" - m? SVR/ds cm™’ SVRI /dsem™ - m™ SVV(%) INO/W + m™
HfF 98 2.5(2.1,2.9) 1905 (1704, 2 448) 2 836 (2 613,4 083) 69.5 (34.5, 110.5) 0.9 (0.7, 1.3)
BT 23 2.0(1.5,2.5) 2505 (1791, 3495) 3955 (2 800, 5 635) 85.0 (39.0, 108.0) 0.9 (0.7, 1.2)

P1H 0.002 0.015 0.013 0. 587 0. 467

Vpk: Bk s Pmn: F 3 R AME; MD: 4P 36 B 5 Vil ik BB ) AR5 FT iR 3 B 1) 5 FTe AR 1B 7 3 B 18] ET% - 5 . B 18]
B SV Ak SVL A4 M B 4540 CO itk & CL w5 JE48 44 SVR: 51 A £ & [R5 SVRI: 91 Bl s 4 18 7 35 4K
SVV.: &3 %57 & ; INO S WUk 45 71 45 3%

&3 T AECOPD #lifi@=<E% 28 d L -HI £ E X Logistic B3 5347

BH FrifEi it OR 1 95%CI P
APACHE T ¥4y 0. 136 0. 047 8.512 1.146 1. 046-1.256 0.004
co -0.933 0.318 8. 609 0.394 0.211-0. 734 0.003
B -0.319 1.423 0. 050 0.727 - 0.823
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TLAEFYCGOFE R E 2o (9 B B ) MID (I 40 e A B B
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