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The predictive value of diaphragmatic ultrasound combined with serum cholinesterase
activity for the weaning outcomes of patients with acute organophosphate pesticide poisoning

respiratory failure

HU Yunli, LIU Jie, GUO Li, ZHAO Shuguang
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[ ABSTRACT | Aim To explore the predictive value of diaphragmatic ultrasound combined with serum cholinesterase activity for
the weaning outcomes of patients with acute organophosphate pesticide poisoning ( AOPP) respiratory failure. Methods A total of
57 patients with AOPP respiratory failure who were treated and scheduled for weaning in our hospital were selected as the research sub-
jects.  According to the weaning outcomes, the patients were divided into a successful weaning group of 35 cases and a failed weaning
group of 22 cases. The diaphragmatic excursion (DE) , diaphragmatic thickening fraction ( DTF) , and serum cholinesterase ( ChE)
activity were compared between the two groups.  Logistic analysis was used to identify the influencing factors of weaning outcomes,
and ROC curves were used to evaluate the predictive value of DE, DTF, and ChE activity, as well as their combined predictive value
on patient weaning outcomes. Results The average arterial pressure, heart rate, and respiratory frequency of the failed weaning
group were higher than those of the successful weaning group ( P<0.05), while the DE, DTF, and ChE activities were lower than
those of the successful weaning group (P<0.05). The Logistic analysis results showed that DE, DTF, and ChE activity were factors
affecting the weaning outcomes (P<0.05). The ROC analysis results showed that the AUC and specificity of the combined prediction
of DE, DTF, and ChE were significantly higher than their individual prediction values ( P<0.05). Conclusion The combination
of DE, DTF, and ChE activity has good predictive value for the weaning outcome of AOPP respiratory failure patients.
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sk WLl WL
(n=35) (n=22)

B/ [61(% )] 22(62.86) 15(68.18)  0.682
1l % 41.28+8.35  45.2326.79  0.068
BML/ (kg/m?) 22.83%2.33  23.46x1.96  0.296
HUBEE S ] /h 143.66+23.69 151.86+21.13 0.191
APACHE I %43/ 4% 18.31£2.53  18.88%2.31  0.396
SF-¥) 3 bk ./ mmHg 81.33+10.13  90.86+11.42  0.002
D/ (Y min) 93.27+13.14 101.56+11.82 0.019
AR/ (UK / min ) 29.53+7.73  35.58+8.16  0.007

Fx2 WABERWYIE DE.DTF,ChE tb#

Vaxl RN (n=35) FHLRIGLH (n=22)

DE/cm 1.32(1.15,1.45) 1.20(1.09,1.40)°
DTF/% 38.31(35.12,40.98) 33.19(25.76,36.89)°

. 1432.70
ChE/(U/L) 2 021.66

(1843.86,2297.65) (1182.56,1 868.25)*°
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7D B SE Wald x> P OR(95% CI)
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DTF 0.752 0.219 11.79 <0.001 2.121(1.381 ~3.258)
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2.4 DE.DTF K% ChE X} AOPP FEIR FIBHN LD
BTN (B 5 #T

ROC &k #r 4t i /R, DE \DTF .ChE f1 =2
I5C-25 M WL 45 J55 19 AUC 43 5114 0.805 0. 740 |
0. 804 F10. 921, B4 UM A AUC K455 & T
S AEPR AT (P<0. 0552 4 & 1),

% 4 DE.DTF #1 ChE K HEE&EFRMHILE R

FHHE
TR T v aces
WhE W T, T P e AUCOS%CD

DE .12 0.77 0.73 <0.001 0.499 0.805(0.679 ~0.898)

DTF 36.48 0.66 0.77 0.004 0.430 0.740(0.606 ~0.847)
ChE 1623.98 0.86

Be - 0.83 0.91 <0.001 0.738 0.921(0.818 ~0.976)

0.68 <0.001 0.539 0.804(0.677 ~0.897)

¥ :DE DTF ,ChE I FYE BN 53 51K em % \U/L,

REE

o2 — 538

O 1 1 1 1 ]
0.2 0.4 0.6 0.8 1.0

1-HRE

E1 DE.DTF,ChE X EB&IEFRHTM
HHLE R ROC HZk

3 i i

A HLBEAR 25 1 K B Fi N B )2 Ak 25 2001
Z— Hr e oy SRR R E AL T
AR, AR R L AOPP (5 BT A A Y
20% ~50% , W5 FE R ik 15% ~25%""°, AOPP
AT R JHR I S 2 R AR R U AR, X £
AEE RSl U UL S 3 SO K i R v
T RERERT , 5 0] R SR A T s O HLRGE
I e vy £ ) A o SRR TR B, SR B ]
AT BRI R L E B 477 , A1 Okt o At A 4L B
MUl BB s B e

JE LA 75 5 Ry —Fp e B 6 | 0T 5 & Y PR 5%
Kt B, B4 2 T IE b s Lo ae, H E 254G
M8 PR AL 45 DE DTF 4510 BEA: A 55 45 21
DE 1 DTF S5 H{ALAL D) 2R i 35 A1 56, RE 054G 850 i
WP LT REARAS Sl BRI W7 fB 5 e 5 s i e A 2
WP A RE S 1 ARG 45 R R DL h 40 iR
FAEPRAE R DE 1 DTF ) 8 2 5 TRyl 2 Mo 2H
(P<0.05) ,#t—# 3 Fr kS5, SR, DTF 5 DE
A BEALE L AFAE 22 5 I DR P mT B s AN [R) 25 A8
&, Nz DTF W5 % A e R SR A &, R L 75 25
B LRI TEE A SIS

ChE 7GR VP, AOPP 3 i ag F2 1 AT Y
FEAYRREY . A VUBEAR 2508 AR S A ]
WA ChE 15 M, 530 £ W AE el 3 AL, 51 % R B g
fEg 7 ARBESE LS R BN, BRI 4 ChE T 1
B TS W2 (P<0.05) , Ui W] ChE 351 5
WP D REVK A B AR oG, (A R A0, AN TR 9%
W ChE G PE S PR A A — 2R
HOPAR TR 245 A H A R AR,

ZHNE Logistic [MIIH43Hr45 R @75, DTF \DE F1



1056 ISSN 2095-1116 Medical Science Journal of Central South China, Vol 53,No 6,2025

ChE TH P AL J5 B2 m R 2 (P<0.05) , #7R
NEALTI e h#E AR R L Rl AOPP 2 2 B HHLAL
LR, #E—4d ROC h& i &3, = HBG
TN AUC FIVRE S B 34 B 2 v T — 48 s R0 3
DA (P<0.05) , Z B R AT S 38 42 i X AL &%
SRR TR S5 fig . AS B 5T BT M kb I ULRE 75 2 8K
5 ChE {EPEMHSE G, A 22 WL IR A% S 2 3 R
W ILHILAE ) BE PR A~ 4E B2 P4k AOPP I 5 0 £8 35 1)
WL A, i R A T 58 S 4 &% Y T AL
TB,

% [ firiR, DTF \DE HI ChE 35142 AOPP I
Wi R ERALG R AN R, = F A T
e TN ERA M S S B OO RO SRR AL T 2
TG, AR AT — LY KA R IFHRRZ
B FO0N A5 Y A AN ) AR A 5 25 T2 T | 3
KA FANE,

[ &% 30Hk]

(1] ik, WA, WE, % 2WE VDS 285 18 LR
HERBUGEWERSHI]. BRFEEZRE, 2019, 31
(3):91-95.

(2] BZdh, B, AL, 45, SOPLI AR ma B3R R U it 1)
WHFEHERE[J]. PERRRSE, 2024, 38(7) : 1237-1241.

(3] BREL, BRRE, e, 55, vRORIEue s 5oy <8 p A H s I /e
JHEEAE B AE HUBGE R M ]. fEEA A, 2021,
43(5) . 58-6l.

(4] XI5, WRIAAS, W, 45, 35 U0 stk AR IBe 5 IR LG 5 6
T PRI BT AL B S8 R A SOPL 2 SR i R [0 ).
TR S fE I bR, 2023, 22(1) ¢ 38-43.

[5] CAMPBELL R A'S, SHAW M, HART R, et al. Recalibration of a-
cute physiology and chronic health evaluation I ( APACHE II ) for
mortality prediction in an adult intensive care population to include
novel COVID pneumonia diagnostic category [ J ]. Br J Anaesth,
2022, 128(2) : e60-e61.

[6] el me B2 445, HUAEE SN PRIV HIHE ™ (2006) [1].
o [ s Fo AR EE A%, 2007, 19(2) « 65-72.

(7] bk, ZHP, BB IRNLE DI U B0 & BRI == )

XIHLBRIE R FARHLES R A RIAE 1], #CEE%, 2024, 46
(12): 1275-1279.

[8] TUINMAN P R, JONKMAN A H, DRES M, et al. Respiratory
muscle ultrasonography: methodology, basic and advanced
principles and clinical applications in ICU and ED patients-a narra-
tive review[ J|. Intensive Care Med, 2020, 46(4) : 594-605.

(9] FhERWE, X, S2BCH, 45 2V HLBE h 25 I 3
AST ,ChE ,CRP B4k KX R PSS B[] . R
ZuE(HFRR) , 2024, 16(1) ; 57-62.

[10] RAMADORI G P. Organophosphorus poisoning: acute respiratory
distress syndrome ( ARDS) and cardiac failure as cause of death in
hospitalized patients[ J]. Int J Mol Sci, 2023, 24(7) : 6658.

[11] GOLIGHER E C, FERGUSON N D, BROCHARD L J. Clinical chal-
lenges in mechanical ventilation [ J]. Lancet, 2016, 387 (10030) .
1856-1866.

[12] SINITSA K A, YAKUBTSEVICH R. Ultrasound examination of the
diaphragm as a predictor of successful ventilator weaning of patients
[J]. J Grodno State Med Univ, 2024, 22(1) . 13-18.

[13] DhEE, MAE, ARHE, 45 M TR IR LS 3h EE B L AE <4
HUBIIMNEL )], SCRBEREIRIE, 2020, 36(2) : 239-243.

[14] LA, SRR, (IR, &5, 7S 0l R ALY 540 500 5 IR LAsE
FEAET L GE SR M E[T]. SEHBES K,
2021, 37(12) : 1592-1597.

[15] BXW R, #EMEA, X0ZE, S5, R WU vl LG 58 53 K i el LA
BHREOT A NUOE R E FRAIIRE[)]. TEBEER
AR, 2021, 37(9) : 1396-1400.

[16] Ji%, R4k, XIF, 5. AR 087 SoEA HLsk
R haEEXTRE ChE THVE AT DI fE S AP S RS [ ].
Ko BE 24 51 PR, 2020, 17(16) : 2340-2343.

[17] BN, RSy, BT, 45, FESRMhh k- bk i ik 16 5 .
WHE AT ST BEA DLBE P R A G RLEE (1], Wb B,
2024, 30(2) . 281-286.

[18] DUNGDUNG A, KUMAR A, KUMAR B, et al. Correlation and
prognostic significance of serum amylase, serum lipase, and
plasma cholinesterase in acute organophosphorus poisoning[ J]. J
Family Med Prim Care, 2020, 9(4) . 1873-1877.

[19] Z=%5, Z=0E. 005 NE SRR B RS PLBE A 25 h i B 3 TS
MR )]. FE2EgE, 2017, 31(5) : 378-381.

(HECHHR )



