VA ML 75 & IR AT 15105 A AST
ChE. CRPZIZEAAC LA ]
PHEIME

FINKAE, XK, ERE, BKE, AU (EERT N REERE SEREEE AR, L5 Sk 225600 )

BHE: B SR EHEANEEH 7 (acute organophosphorus pesticide poisoning,
AOPP) &I Hif B E RITA R RA T X0 (aspartate aminotransferase, AST) .
JH#E GRS (cholinesterase, ChE) FNC/ M & H (C-reactive protein, CRP) 84K HiEAh
HOGHR I AT RCRE . 755% EE20174E 1 H £20214E12 H Bl i A ESEE B Usia r16041)
AOPP& FR it 3, MRImE R A ol AR 31D FURIEA (2941
tl:iﬁ?ﬂﬁéﬁﬁ%%’ﬁﬂu&)\rﬁ%ﬁ HEIRMEETRAST. ChE. CRPAEAK, RHCox[al)H
SHTAOPPTI G IS R 25, K H =& TAERFIE (receiver operator characteristic,
ROC) MiZ/#r53RKRAST. ChE. CRPXf M5 BTN . £55R i stdl A Lok % i
BEZTAFH [ (9726 £ 12.07) mikt (58.97 + 8.43) ml], APACHEII {4 [ (31.23 +
6.86) 4rtt (25.18 £5.72) 4] | TAAFH; JRILAHNFE I RFAFLZETRAST [3 d:
(167.99 + 18.36) U/LH, (91.35+16.58) U/L; 7d: (5562 +13.59) U/LtL (28.71 =
6.44) U/L]. CRP@&E TEAEA [3d: (7639 £22.03) mg/LLt (54.55 + 17.60) mg/L;
7d: (73.66 £24.87) mg/LLt (32.90 + 8.46) mg/L], ChEMLT/AEfE4 [3d: (4459 +
7.08) % tt (48.91 £6.33) %; 7d: (43.12 +8.53) % b (57.49 + 12.27) %], #
SE SR L (PH< 0.05) o Cox[ElA M RMANIMERTE & (HR = 15.791,
95%CI: 4.685~53.225, P < 0.001) . APACHEII{F4r (HR = 12.166, 95%CI:
2.208~67.039, P < 0.001) . APiZE3KAST (HR = 6.670, 95%CI: 1.162~38.283,
P < 0.001) . CRP (HR = 8.208, 95%CI: 1.573~42.829, P < 0.001) JyAOPP
BEMERNRMGERK IR, ABEHE3IRChERNEFER R (HR = 0.362, 95%CI:
0.159~0.825, P < 0.001) . APB£#3KAST. ChE. CRPECH TN 5 FIROC Hif £k
THAA0.900, #9525 FAST (0.852; Z=12.754, P =0.045) . ChE (0.804; Z =
3.184, P=0.032) . CRP (0.818; Z=3.075, P=0.026) HiJROCHIZ FHIf. 45
1 AOPPS I R 5 A A T J5 583 A\ B JSAST. ChE. CRPEINAFEZSAS S, shsls
W =F A BT R B 2o 8, AIRRE RS %,
KEER: SEENEERE; RINKCAREIEL BN, HEEN; CRMNER; s

Dynamic changes and evaluation value of AST, ChE, CRP on acute organophosphorus
pesticide poisoning patients combined with liver injury

Sun Yuehui, Liu Chen, Chong Dianzhen, Cai Zheng, Qin Yinpeng (Department of Critical
Care Medicine, Gaoyou People’s Hospital, Gaoyou 225600, China)

Abstract Objective To dynamically monitor the changes of aspartate aminotransferase (AST),
cholinesterase (ChE) and C-reactive protein (CRP) in patients with acute organophosphorus
poisoning (AOPP) combined with liver injury and to investigate the predictive efficacy of prognosis.
Methods Total of 60 AOPP patients with liver injury in Gaoyou City People’s Hospital from
January 2017 to December 2021 were selected and divided into survival group (31 cases) and death
group (29 cases) according to their prognosis. The baseline data, changes in AST, ChE, and CRP at
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admission, 3 days and 7 days of patients in two groups were compared. Cox regression analysis was
used to analyze the influencing factors of AOPP prognosis. Receiver operator characteristic (ROC)
curve was used to analyze the predictive value of AST, ChE and CRP at 3 days on the prognosis
of AOPP. Results Organophosphorus exposure [(97.26 £ 12.07) ml vs. (58.97 &+ 8.43) ml] and
APACHEII score [(31.23 + 6.86) points vs. (25.18 £ 5.72) points] of patients in death group were
significantly higher than those of survival group (all P << 0.05). The levels of AST [3 d: (167.99 +
18.36) U/L vs. (91.35 £ 16.58) U/L; 7 d: (55.62 = 13.59) U/L vs. (28.71 £ 6.44) U/L] and CRP [3 d:
(76.39 = 22.03) mg/L vs. (54.55 + 17.60) mg/L; 7 d: (73.66 + 24.87) mg/L vs. (32.90 + 8.46) mg/L]
of patients in death group at 3 days and 7 days after admission were significantly higher than those
of survival group, while the levels of ChE [3 d: (44.59 £ 7.08)% vs. (48.91 £ 6.33)%; 7 d: (43.12 + 8.53)%
vs. (57.49 + 12.27)%] were significantly lower (all P << 0.05). Cox regression analysis showed that
organophosphorus exposure (HR = 15.791, 95%CI: 4.685~53.225, P < 0.001), APACHEI score
(HR = 12.166, 95%CI: 2.208~67.039, P << 0.001), AST (HR = 6.670, 95%CI: 1.162~38.283,
P < 0.001) and CRP (HR = 8.208, 95%CI: 1.573~42.829, P < 0.001) levels at 3 days after
admission were risk factors for a poor prognosis in patients with AOPP, and ChE level at 3 days after
admission was a protective factor (HR = 0.362, 95%CI: 0.159~0.825, P << 0.001). The area under
the ROC curve of combined AST, ChE and CRP at 3 days after admission was 0.900, which was
significantly higher than AST (0.852; Z = 2.754, P = 0.045), ChE (0.804; Z=3.184, P =0.032) and
CRP (0.818; Z=3.075, P = 0.026) alone. Conclusions The dynamic monitoring of the changes of
AST, ChE and CRP can help to predict disease regression at an early stage, thus providing important
reference information for clinical management.

Key words: Acute organophosphorus poisoning; Aspartate aminotransferase; Cholinesterase;
C-reactive protein; Prognosis

A HENBEFH T (acute organophosphorus
pesticide poisoning, AOPP) 53k [E &E4F A 595 151 1)
20%~50%, HAgAma. FERIRER AN B
I PR A 5% AOPPIHE AL b B 535, {HAOPPY
TN R, B, BARAR T AOPPRE X E K. i
ERA VBRI 2 ER T, HHi52AOPP
HWOLHIERAERY . RITARRRE L0 (aspartate
aminotransferase, AST) F EAF/E T HT4UMR4H 251
Mg, RHBEEEES (cholinesterase, ChE) & fT4Hfu&
HIEESE 2 —, AST. ChE/K P55 0T s WA R 52 45
oL, o i AST Rl I 2. T,  ChEYE 75 v] &
FHIEEST, CxBiZEH (C-reactive protein, CRP) 7
AOPPEEHI/KPH R, 4 THIBITEFIK, HiE
BRI IEY . AR EhAS MM AOPPE H T
AST. ChE. CRPAMFFIPALHAHRIERIFMME, A
FREIRARATAOPPHIRUA KR IESTE, AW,

1 AR5

1.1 At % %ER20174E1H £20214F 12 H &l
N B EE B i 16045 AOPP & - BT 452 475 28 34 E Bt
FEXT GHAT BT WETERF 98 . 9 ANFRTE: f5 5 AOPPS
HAFR G2 WibrdE™, BERC AW HERRARHE: &
FEMi 2 R E . SV I B AR, B
B, AR S AR, PR
e B, PhERTEHE DI RRA RN A RE, MR

RGN EE . IR G A WG 0 A4
31D FpsEdE (291D « AFTFERE BT AR
PR B i il [BeRHe s . (2016) fRH A
(1124) 5], BFHFHREZEZMER =

1.2 ik

1.2.1 FEETORMER WERAEAFA . RIEHFRE . 1
AL EERS. PEERAL. TERERCHE. f
WL R fr i 5 T AC e AR B A M Ag IR LT
43 (acute physiology and chronic health evaluation
I, APACHETII) . JEARZM . &R A 5%
%W (alanine aminotransferase, ALT) . & JH
41 % (total bilirubin, TBil) . [HFrkraEfk LEAE
(international normalized ratio, INR) Z5¥& %},
122 W7 2% (BMEEIRZAHE2H
IR & % 3L11(2016)) P, AFUeE . k. W
Al S5 ZRER. PUIHTRAE 2GS0 RE .

1.2.3 AST. ChE. CRPR ABEhf. HE3RMETR
A3 R A E K S ml, SR E BRI R A A
SR FRIEAT M MIFAST, KA LB HR- AR
XURH B 2K R Lt vk A I 4 L ChEVE 77, K H e
Eb b A W i 7 CRP KA, 77 & T 4% [E Roche
Diagnostics GmbH/A ] .

1.3 %it$ 43 SRASPSS 24.03E47 4127047
RS RETREL. AR R EERT S IR )



PR R EERIL x+ sRox, AN EECR A
ST REAGIS, ASEIF R . ZH50 . ZH 1) B ]
AST. ChE. CRPRHAEEME T Z5Hr. Ml
IR RS B R A BOR R OR, A
8] Eb 35 % FH Pearson A8 96 BRI S48 IE K 56 . K
Cox[a[ 45> BT AOPPTI /5 I H 25, RS2 iE T
{E4FIE (Receiver operating characteristic, ROC) i
453 d AST. ChE. CRP LA /S i
. PIP <0.05HZERAGRITE L.

248

2.1 BR&FAH AFHEIEE T REIRIT K
SIEH, AL T R R 256 FF Th s G B B ks,
4B FThEe A I R, (RS RAREHI “x
BE” . BFIDREGEEAL, HRRLERIET. WL E
HAENBEREEL THEAY, APACHE 1=
THfH, ZERHSRi¥E L (PY<0.05) , F
W MR FERENRNER . ALT. TBil. INRSZE
REGHE L (PY>0.05) , W&,

22 #LLAST. ChE. CRP/K-F T4 BEENETE4
MreE s i x, AST (F=62.174, P < 0.001) . ChE
(F=57.098, P<0.001) . CRP (F=51.086, P<
0.001) 7KL BIFIRT 3G L HARH, #E— D55
2 53] 2 S AN ] 22 S 3R A7 T BN A0 A

221 AN S ZER AN AST, ChE,
CRP/KFZEF LA IR L (P> 0.05) . fEABT

- 59

H3RMETR, FHILHASTHICRP S TAEfE4, ChE
RTAEFH (PH<0.05) , WE2. £3. #4.
222 FAHBER A AR Epstdd, ERNE
T ESNERN, BEREA54, AST (F =291.287,
P =0.000) . ChE (F=5.170, P=0.008) . CRP
(F=48.860, P<0001) ZRAEGIT¥EN. MK
FEERCR I, APBEsE3 KAEETRAST. ChE. CRP/KF
WL T AR (PH<<0.05) . fEAEfFH T, EEN
B EMNTER, WAL, AST (F =254.491,
P=0.000) . ChE (F=22.070, P < 0.001) . CRP
(F=38392, P<0001) ZRHSiTH%EN. WK
ELEe RN, APREE3 KM% T RAST. ChE, CRP/KF
BT B (PH<<0.05) , WE2, #£3. #4.
23 AOPPEAFE W #mBZ UG NEL &=,
BHENERFEE, APACHEI P4, A3 R
AST. ChE. CRP/K-F44N\Cox[alJF453¥7, &5HRKH
HHBERER, APACHEIIVESr, ABE4E3KAST.
CRP/KF HAOPPEE T g A RMERFZE, APt
HF3IRChENMRI R ZE, WES.

24AST. ChE., CRPFURTUE WAL ROCHIZ En, A
FEsE3RAST. ChE. CRPHINTIEFIROCHIZ T A
43 5150.852, 0.804. 0.818, AFi#3KAST. ChE.
CRPHELA FIROCHIZE NI #80.909, &5 T
AST. ChE. CRP (Z{i/lh2.754. 3.184, 3.075, P
B 51250.045, 0.032. 0.026) , WL,

FT 1 EEANFAEZER

A A A (314)) FAIeLn (294 ) %t 14 Pia
F# (xxs, ¥) 4239+ 16.44 40.86 + 15.73 1=0.368 0.714
HH [ (%) ]

5 15 (48.39) 10 (34.48) 5

% 16 (51.61) 19 (65.52) x= 1192 0275
AREIH (x£s, kg/m?) 23.86+1.19 23.77+1.25 t=0.286 0.776
b &Hi&AZ [ (%) ]

=574 19 (61.29) 21 (72.41) R

ek 12 (38.71) 8 (27.59) x =083 0361
P EEA

AR 11 (35.48) 10 (34.48)

A R 12 (38.71) 8 (27.59) 7 =1256 0.534

HHE 8 (25.81) 11 (37.93)
v EEHRLE (x+s, h) 2.84+0.56 2.99 +0.64 £=0.968 0.337
HAHREZ (x+s5, ml) 58.97 +8.43 97.26 + 12.07 r=14.326 < 0.001
APACHE %4 (x%s, &) 25.18+5.72 31.23+6.86 1=3.720 0.001
AN AR [P (%) ]

8 o 6 (19.35) 2 (6.90) 7 =1.079 0.299

e Fr 4 (12.90) 8 (27.59) 7 =2019 0.155

Ny ¥ 1(3.23) 3 (10.34) 7 =0.344" 0.557

& R 2 (6.45) 5(17.24) 7 =0.808" 0.369
ALT (x+s, U/L) 93.55 +30.78 109.49 + 35.61 1=1.859 0.068
TBil (x+s, pmol/L) 36.28 £ 11.05 42.00+13.24 1=1.821 0.074
INR (x*s) 1.84+0.26 1.91£0.30 1=0.968 0.337
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®2 WLAFEFABENRE . ABESE 3R, ABESE 7 RASTEN (x+s, UL
@Al pK N ABREIR  ARETR Fif P M PAE ot PAE i Pdh
ML 29 112.04£2052  167.99+1836  55.62+13.59 291.287 <0001 12018 <0001 12.119 <0001 24137 < 0.001
Afm 31 11025+18.69 91351658 28714644 254491 <0001 4995 <0001 21551 <0.001 16556 < 0.001
i 0.354 16.998 9.904
P 0.725 < 0.001 < 0.001

e oy Py RNBESE 3 KRG NBERHLL, 6. Py WARREE 7 REANBERAHLG, . P RABEE 3 RE AL 7 KAHE.

3 RCAMEFHBENRR . NEH 3 K. ARHE 7K ChE TN (x+s, %)

pil 4 A NEFIR ANEFTR Fii P tE PAh tAh PAE A5 Py
A TR 29 40.06+6.53  44.59+4.08 43.12+£5.53 5.170 0.008 3.152 0.002 2.129 0.036 1.023 0.309
A0 31 41.38+9.12  4891+6.33 5749+1227 22,070 <<0.001 3.103 0.003 6.639 << 0.001 3.536 0.001
HE 0.641 3.118 5.779
P{& 0.524 0.003 < 0.001

E: i PSS 3 REABERMIE, 6. Py AR 7 REABERMIE, 6. Py OYABESE 3 REABESE 7 KA.

F4 RILAFMEFHBENRE . ABTSE 3 K. ABgsE 7 K CRP L (x5, mg/L)

13| 1) 4% NG A AR HIR ANZEFTR Fi& PiA tfa PAE A P tAE Pa
LA 29 30.28+9.34 76.39+22.03 73.66+£24.87  48.860 < 0.001 8288 < 0.001 8.810 << 0.001  0.522 0.603
A B 31 2897+8.85 5455+17.60 32.90+8.46 38.392 < 0.001 8136 < 0.001 2.854 0.025 6.886 << 0.001
HE 0.558 4.256 8.612

PiE 0.759 < 0.001 < 0.001

e oty PyABEEE 3 RSB, 6. P, WABEEE 7T REABERHLE, 6. Py AABES 3 REABEH 7 KA.

=5 AOPP Fi/gHy Cox [EVAS#

B R & B SE Wald HR 95%CI Pia
AR TEF 2.759 0.805 11.750 15.791 4.685~53.225 < 0.001
APACHE II 3%~ 2.499 0.701 12.705 12.166 2.208~67.039 < 0.001
ANEH3XAST 1.898 0.621 9.337 6.670 1.162~38.283 < 0.001
A% 3% ChE -1.016 0.230 19.498 0.362 0.159~0.825 < 0.001
A% % 3K CRP 2.105 0.579 13.219 8.208 1.573~42.829 < 0.001
31ie

TR VPl AOPPA FF FF45 49 K5 38 IR0 175 T ) 4
FAOPPRUE KPR AR E . T AOPPA F/H
W fE 2, IRREE M2 £ TR,
S HUM AR BT D, B DA AT A AT 2
ELIY . A ALBE B AR W= 1 T 40 B Bk A %
R EE G AN, SR A K. AR IR
B, FERTREH K SRR ERT ez, AST
FEFLETRPAA , &—F TR G &,
AWFREER BN, SAEGFHLE, WIEHANBFREIR
FNBE ST RASTT i, A& AOPP &4 T kL 5
MR & . F2%RiE, AOPPIET- HEASTH T
AR, AT A S Z AL, EIACRI T El 1 AST. ChE. CRP FUlll AOPP FI/S#) ROC HiZk
BEb 7K F, AR AT TSN, 45 R
RO, HEAFEENGEHEIRASTI A, 2 G@Ek  RENER, STTHKEFRGASTRFERE, H
%, TRAEEZ N TC BRI, TR mE AR AOPPREVER] T HENERRBRAE 244, 15 I B ARG A i
A, AT IR AW A S M R RV AR RS, AT B, AN EE v, 3k
Wt Aetk, BAEIRKIE SN E. AOPPXMTAHRAE  SEASTIH A", ASTH#E, A4 ™H,
PEHMEAER, SIEASTH S, HAL B BmERoee sHits s IadE oy, SERRE"". A

HUKE (%)

100—FF 55 (%)
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B 25 T S ChES; &gl rh i 2
AOPPJZ L], R4 I ChETE /7212 W AOPPfY)
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T IR R 5 b 2 S AR R, AR R,
TRHEANBE 3R A TR ChEIR T A 1740, 5 AOPP
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5 FIROC HI 28 R A 40.804, KT AST, KA
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TR, AR AT AOPP & 2 15 it — 4>
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