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5 RARCH U o s SIS 1) TS (SBT) B0 AR SRR L I RERAS A EWIE T 5 iz 8l | S A 70
Xﬁf*ﬁﬂﬁwj S22 FE SCHMLI I HEAE A LA R WP AL R 3 SR e Bk, LUK SBT 30 min DTF , TAP .,
A (VT), FEIRFR (RR) AR B8 80 (BMI)., MFLAR (Lac) ZElG RS HR s BN Z i H 22 B Gt m L)
AR — 5322 A Logistic [R1JH 504, dd s KUK FNAS AL . R ] Pearson A& 20T SAP 34 SBT 30 min
DTF 5 IAP BYFESENE ; 2513238 TARRE M2k (ROC #h£R), 30T SAP #2% SBT 30 min fCAIL 2 I XU T AE
BRI, R 63 6 SAP BEIII AT, I LA 42 6], SHLIC K 21 1] 5 PIZHARES M5 A
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OB L 25 T TR G S VT A ORI W] e . SRILA A AR, LR 4L B 3 SBT 30 min
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[Abstract] Objective To establish a risk prediction model dominated by diaphragm thickening fraction (DTF)
and intra-abdominal pressure (IAP) monitoring, and to explore the predictive value of the model for weaning failure in
patients with severe acute pancreatitis (SAP). Methods A prospective research was conducted. Sixty-three patients
undergoing invasive mechanical ventilation treatment who diagnosed with SAP admitted to intensive care unit of the First
Affiliated Hospital of Jinzhou Medical University from August 2020 to October 2021 were enrolled. The spontaneous
breathing trial (SBT) was carried out when the clinical weaning criteria was met. The stable cardiovascular status,
good pulmonary function, no chest and abdominal contradictory movement, and adequate oxygenation were defined
as successful weaning. Otherwise, it was defined as failure weaning. The clinical indicators such as SBT 30-minure

DTF, IAP, tidal volume (VT), respiratory rate (RR), body mass index (BMI), and blood lactic acid (Lac) were compared
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between the weaning success group and the weaning failure group. The indicators with statistically significant differences
in the single-factor analysis were included in the secondary multivariable Logistic regression analysis to establish a
risk prediction model. The correlation between the DTF and IAP at 30 minutes of SBT was analyzed. Receiver operator
characteristic curve (ROC curve) was drawn to analyze the predictive value of the risk prediction model for SAP patient
withdrawal failure at 30 minutes of SBT. Results Finally, 63 patients with SAP were enrolled. Among the 63 patients,
42 were successfully weaned and 21 failed. There were no significant differences in age, gender, and oxygenation index
(Pa0,/Fi0,), sequential organ failure assessment (SOFA) score, acute physiology and chronic health evaluation Il
(APACHE II') score at admission between the two groups, indicating that the data in the two groups were comparable.
Compared with the weaning success group, IAP, RR, BMI and Lac at 30 minutes of SBT in the weaning failure group
were significantly increased [IAP (mmHg, 1 mmHg=0.133 kPa): 14.05+£3.79 vs. 12.124+3.36, RR (times/min):
25.43+8.10 vs. 22.02+5.05, BMI (kg/m’): 23.71 +2.80 vs. 21.74+3.79, Lac (mmol/L): 5.27 +1.69 vs. 4.55+1.09,
all P < 0.05], while DTF and VT were significantly decreased [DTF: (29.76 £3.45)% vs. (31.86£3.67)%, VT (mL):
379.00 +98.74 vs. 413.60 + 33.68, both P < 0.05]. Secondary multivariable Logistic regression analysis showed that DTF
[odds ratio (OR) = 0.758, 95% confidence interval (95%CI) was 0.584-0.983, P = 0.037], IAP (OR = 1.276, 95%CI was
1.025-1.582, P = 0.029), and RR (OR = 1.145, 95%CI was 1.014-1.294, P = 0.029) were independent risk factors for
SBT withdrawal failure in 30 minutes in SAP patients. The above risk factors were used to establish the risk prediction
model of aircraft withdrawal failure at 30 minutes of SBT: Logit P = —0.237—0.277 X DTF+0.242 X IAP+0.136 X RR.
Pearson correlation analysis showed that SBT 30-minute DTF was significantly correlated with IAP in SAP patients, and
showed a significant positive correlation (r = 0.313, P .= 0.012). The ROC curve analysis results showed that area under
the ROC curve (AUC) of the risk prediction model for SAP patient withdrawal failure at 30 minutes of SBT was 0.716,
95%CI was 0.559-0.873, P = 0.003, with the sensitivity of 85.7% and the specificity of 78.6%. Conclusions DTF,
IAP and RR were independent risk factors for SBT withdrawal failure in 30 minutes in SAP patients. The DTF and IAP
monitoring-oriented risk prediction model based on the above three variables has a good predictive value for weaning
failure in patients with SAP.

[Key words] Severe acute pancreatitis; Diaphragm thickening fraction; = Intra-abdominal pressure; Weaning;
Risk prediction
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0 SBT, AL FAR 5 ) SR R T2
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B3 ASROWLIRES . 75 SBT 30 min A S P55 i LS
FEAR, I DTF & TAP 5 [0 5 28 25 (0 < o
(tidal volume, VT), FEIE 4 K (respiratory rate, RR).,
BMI M I FLAR (lactic acid, Lac) 55 RTEAR

1.3.2 BORMGAR : 0SB EARIE 1R S A B I 48
BAEEL (PaOy/Fi0,) Al ™ EAL Lo (7 DA
43 (sequential organ failure assessment, SOFA ),
Sk B SIS PEEHRIR I IES T (acute physiological
and chronic health evaluation I, APACHE 1) ) Z5IIfi R
FEERTURL

1.3.3 RS IR « 2 22 Rl i I B
R A P AT A AR LR P TP I A
H 307 MEMY R 3.5 MHz I A4Sk & T
G R 5 RS 2 ), 44800 7 DA BRI, s Ak
AR LS Sh AR AL S A M OBY R AT
A WASRIBHUEEE (diaphragm thickness at the end
of inspiration, DTei) 5 IS R I LIS BE (diaphragm
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B DTF [ DTF=(DTei—DTee )/DTee X 100% ), it
RSN 3 U, USME, 45 DTR<20% WAy
FAAENR WL BEFR A .

1.3.4  TAP M - SR 22 5 e Fie i I 4 TAP. g JK
BB LA 2 =04 5 SRR, Tyt i
F2 TAP WAL, 2 1% e 52k PAT PR A A s 5 L% g
R AR HET %, 2R RS ) B IDE N T 37 TR
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B TAP fi, 0 3 v, B
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FE <120 ¥R /min BLOFE AR < 20 K fmin ; @) il
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5 RR BUB IR EE <50%, THIEF iz s ; @ |E 7
JE Bk 453 s (arterial partial pressure of oxygen,
Pa0,) =60 mmHg(1 mmHg=~0.133 kPa), i Jjkfi. —4&
Ak Bk 3 H (arterial partial pressure of carbon dioxide,
PaCO, B iEEE < 10 mmHg, a0k il 5 1 A (arterial
oxygen saturation, Sa0,) =0.90. iiff /& LA 2N $27R
RO, Bz 22 W SR RBLAR I .

L4 GEita#051 R SPSS 20.0 e s Al
oy AAb 3L, SEXt i BRI BE T IE S A I, 14
FFEIER G, DI + drifE 2 (x+s) o, 4110
FEBCR ¢ K8 ; THECTORH LB | 4H TA] LR
xR, KR 2T h 22 R SR U

Il RAEHRANA 532K Z R 2 Logistic [IJA43H7 , #57
UGS P AR Y « 5% FH Pearson AHI&EE 04T SBT 30 min
DTF 5 TAP B9AHZeME: 5 [A it 224 32503 TAERRE il
2 (receiver operator characteristic curve, ROC k),
S3MT SAP F8E HORL I TG0 XU T 000 A5 f T3 000 400
P<0.05 RnERA G L,

2 F R

2.1 BREM MG IR TORL . 2k 63 i SAP B
NS, FEA LR 42 1), LA 21 . AN
[FRIMILES SR P AL SAP FR 5 AR | M0 B A B st 1)
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Lac 5535 15 , T DTF FLVT ) 53 3 FEAK (3 P<0.05;
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#& 1 SBT 30 min AEHHER A

SAP BRI BS BERL TR LK

] % AR PE5I (1)) Pa0,/Fi0,

- () (F,xts) B Lot (mmHg,x+s)
LRI - 42 634+80 23 19  23331+16.08
LR MA! 21 60.9+85 15 6  23633+13.29
oy ME 1.159 1.625 0.743
P A 0.251 0.277 0.460

1% SOFA P43 APACHE T1 ¥4}

By Gnee (3. 75)
LB TIAL 42 9.81+1.77 2402+3.13
LIPS Ve 21 10.62+2.16 21.95+3.09
18 1.590 1.369
P 0.117 0.176

1 : SBT g [ FRPIEIAS, SAP S FEARE SRR , PaO,/FiO,
AATEEL, SOFA NF BB #5175y, APACHE 11 Ay 2t/ b pieg
MEVEHEIRGLITES IT 5 1 mmHg~0.133 kPa

% 2 SBT 30 min ANEHHEEHAE SAP A LIHHES

23 SBT 30 min IGRIEFREEE (x +5)

g5 % DTF IAP VT
(f) (%) (mmHg) (mL)
WAHLRIhZH 42 31.86+3.67  12.12+3.36  413.60+33.68
WL 21 29.76+3.45 14.05+3.79  379.00+98.74
L 2.180 2.059 2.057
PAE 0.033 0.044 0.044
g % RR BMI Lac
() (¥ /min) (kg/m®) (mmol/L)
WALRIHZ 42 22024505  21.74+3.79 4.55+1.09
WL 21 25434810  23.71+2.80 5.27+1.69
R 2.049 2.117 2.044
P1H 0.045 0.038 0.045

TE : SBT 2 H 0P, SAP Jy SAE A MERIR A, DTF iR
JUUHEJEES %8, TAP I, VT Ol URE, RR RIS, BMI
TG4, Lac J9IMZALAR ; 1| mmHg~0.133 kPa
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2.2 SAP 3 SBT 30 min SEHLI A R0 K 2K A4
(#£3): L)L SAP H3# SBT 30 min fHLI N A AR &,
PUBA R R AT b 22 5 Gui 2 Il R F5 45 E
A T R EZ R Logistic MIHAT . 455
75, DTF  IAP RR & SAP 3 SBT 30 min f#L %
ST fE R P2 (1 P<0.05) 5 JH A 6 PR 25 4
37 SBT 30 min $UAIL 2% D i) IXURS: Tt #5528+ Logit P=
-0.237—0.277 X DTF+0.242 X IAP+0.136 X RR.,

#x 3 SAP HEIHMESEZE SBT 30 min EH15K

ERE RN =2 X ZER Logistic B354

&t B s  x{E df P{i ORfH 95%CI
DTF -0.277 0.133 4357 0.037 0.758 0.584 ~0.983
IAP 0242 0.111 4758 0.029 1.276 1.025~1.582
VT -0.005 0.005 0.960 0327 0995 0.984 ~1.005
RR  0.136 0.062 4.744 0.029 1.145 1.014~1.294
BMI 0272 0.155 3.095 0.079 1312 0.969 ~ 1.777
Lac  -0.542 0361 2251 0.134. 0.581 0.286~1.181
Wik 0237 5421 0.002 0.965  0.789

7 : SAP W ERE A EIBEAR 4, SBT F [ LML, DTF MHE L
KRR IAP NN R, VT <t , RR PR, BMI AR
TEAREL, Lac HIMFLER , df 2 FHEE, OR SAEE L, 95%C1 2 95% W]
fEIRIA] 5 48 AR TCI 0

L S G U

2.3 SAP &3 SBT 30 min DTF 5 TAP A PR 1):
Pearson FHE T S~ , SAP 235 SBT 30 min DTF
5 IAP A7 W AR e, H 2 i 3 B G (r=0.313,
P=0.012),

20.0

n=63

DTF (%)

T - SAP N EE APEBRIRAE , SBT S A EMFIILE
DTF RG34, 1AP I 5
1 mmHg=0.133 kPa

1 SAP A RIHIAESEE SBT 30 min
DTF 5 IAP §ikg &
2.4 SAP & SBT 30 min LIS XU TH A 70 5
WER ROC fhZk T (B 2) . TR R
Logistic [A]15 73 Hr75 H 4 XUSS: FOIASE A i ik ROC iy
LI HTIZBALGT SAP 55 SBT 30 min fHL 26 MY
TRIIAE , 2558 o, 2 XU TR A T SAP f8 %
SBT 30 min fHLZLIAT ROC 4k F X (area under

the ROC curve, AUC) 4 0.716, 95% R {5IX[A] (95%
confidence interval,95%CI) >} 0.559 ~ 0.873, P=0.003;
TURRE R 85.7% , F5-5 1K 78.6% o U FHIZ ALK T
FERINT SAP Hi 3 SBT 30 min AL M HA R IFH)
T A

1.00 -

)
&
0.40 |
0.20 - — WP (AUC=0.716)
— BE%
1 1 1 1 J
0 0.20 0.40 0.60 0.80 1.00
1= 5

1 : DTF M IRAILEE L5350, TAP A N 1, SAP 2
FRESVEAR R , SBT R A HIFIIALEE , ROC ikl
FARH TARRHEMZ , AUC 2 ROC R R AR

2 DTF &5 IAP R B RS BRI B SAP B
SBT 30 min LK ROC gLk

3 it 8
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(AT BESE S A A i) B Wi i 2 — , T 5 R R
JEA R SRR AL B PR R AT , K2 20% MR H 22k
&R SAP FEURMA LRI, — B R EZ 85 E Yihe
TR AL RAGLE 30% L 1L SAP BRE B IR ANE
WP F 30 256 1E (acute respiratory distress syndrome,
ARDS) SR a B v 1 G R RHAE , 20 A
[ (AR AT o SAP FEE H 2% A it A1 s Bl L
FE A ERURITTR , BT R “RAENKE”,
it R4S Fe 7 e, i S J5 R IR ) SR 3R, s A
IAP Ftim , #5601 ACS, BN L8, Witk 5 & A i L
YIRERERT ", ALK |- Tt & 49%, 1% TG BE I R
FHLE I THERE . PRI, W TAP SRR B AR
W5 B 7@ 5301 DTF F1 IAP 451G RFE bR, 1%
P BB 2 A G AT St T, DT i — 25101k
SAP BFHHIRLES R

R LT RERE A ] fE & SAP S8 & UL IS W Y &
DR 22— JEAER IR LS 75 1 Sk T i 2 ol ks
AT SRR, IR IR 2 T TIPS IR L) R
LATSMELEE 5 1 AR — 2K 2 I Logistic
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BLR WA A0 Sy GBS 2 22—, 43 B R R AT g 5 SAP
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() A, B384 22 45— R G 8, DT o 2 i
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