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[(FHE] B WEMRER (HP) BeA MBS X 2 A ML 8 (AOPP) M NG IR (ChE ) 351k K
JIEFFACERIFE . Ak R RUBUE ASIF 5T ik . 9E8F 2020 4F 1 H & 2022 4F 12 A A8 B AR
P B 202 FHY 73 B AOPP JBRFAE MIFGENT S . HEIRYT BN BE 50 HP 41 (31 1)) 1 HP+ #4220 B Ak
BAIRYT (CRRT) 4 (42 ). PP A ARHS Y3 BBARIE T R 45T XAE L HHBYT . HP 4L E AR S 45
F HP J&Y7 JRIFIE R 2 ~ 3 h, [][F 24 h 47 1 I ; HP+CRRT 485 T HP 45005 AT SLPERR K - bk
WENTIESL (CVVHDE ), HLg Wil 3 ARHS (TO). 55 1 ) HP/HP+CRRT 53 (T1), 55 2 )X HP/HP+CRRT
ZERF (T2), 45 3 Y HP/HP+CRRT 45 8 i (T3) IfiL 7 ChE . B8 SR FE A 1 - o (TNF-o ), 41 % (IL-1,
1L-6) /K-, LA B ChE YR IR, 255 AF (IMS) & A5 AEBERT ] . A ICU REN 2SS 4R FIAT
BT RE R, PRZLIAYT JE T1. T2, T3 B ChE {§PE 3% TO B ] B 3G 0, TNF-a | IL-1, 1L-6 7KF-3% TO i [[]
I R, T3 A F A E, H UL HP+CRRT 4 A9 78 fL 5% HP 4187 1 3 [ ChE 15 PE (U/L) : 2 903.26 +164.43 tt
2292.98+350.96, TNF- o (ng/L) : 78.24+10.75 X, 100.55+ 15.58, IL-1 (ng/L) : 95.98 +22.56 1, 127.94 + 18.74,
IL-6 (ng/L) : 34.36 +8.66 [, 58.74+10.46, ¥4 P<0.05 ), HP+CRRT 41 ChE I 1% & i) ] | £ B B[] 24 4 HP
ZH I 4558 [ ChE JE MR ITE (d):4.42+1.17 . 7.31 + 1.46 AEFEIE] (d):9.25 +2.14 1 12.75+2.30, 3 P<
0.05 J, IMS %A= B A ALE 1CU 2224748 HP 2H B 3 I [ IMS %45 %2 33.33%(14/42) 1. 61.29%( 19/31), AFE ICU 3.,
9.52% (4/42) 1t 29.03% (9/31), 1) P<0.05]), £i& XFT AOPP %, HP+CRRT 7 R4 N T 5 . K B ChE
TEVERFR] | BRI TMS B3 4 A e st 1) 265 TR T 5040 1P AT, v ARG RIE 1
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[Abstract] Objective To observe the effects of hemoperfusion (HP) combined with hemodialysis on
cholinesterase (ChE) activity and inflammatory factors in patients with acute organophosphorus pesticide poisoning
(AOPP). Methods A retrospective cohort study was conducted. Seventy-three AOPP patients admitted to the
department of emergency of Yingshang People's Hospital from January 2020 to December 2022 were enrolled. The patients
were divided into HP group (31 cases) and HP+continuous renal replacement therapy (CRRT) group (42 cases) according
to different treatment regimens. All patients were given supportive treatment according to the standard protocol after
admission. HP was given to the patients as soon as possible after admission, and the treatment time was between 2 hours
and 3 hours, with an interval of 24 hours. Patients in HP+CRRT group were treated with continuous veno-venous
hemodiafiltration (CVVHDF) after HP. The serum ChE, tumor necrosis factor-a (TNF-a), and interleukins (IL-1,
IL-6) levels were compared between the two groups after admission (T0), at the end of the first HP/HP+CRRT (T1),
at the end of the second HP/HP+CRRT (T2), and at the end of the third HP/HP+CRRT (T3). The ChE recovery time,
the incidence of intermediate syndrome (IMS), the length of hospital stay, and the rate of admission to ICU were also
compared. Results With the extension of treatment time, the ChE activity at T1, T2, and T3 in the two groups was
significantly higher than that at TO, and the levels of TNF- o, IL-1, and IL-6 were significantly lower than those at TO,
reaching the trough value at T3, and the changes in HP+CRRT group were more significant than those in HP group
[ChE activity (U/L): 2 903.26 +164.43 vs. 2 292.98 +350.96, TNF- o (ng/L): 78.24 +10.75 vs. 100.55+15.58, 1L-1
(ng/L): 95.98 £22.56 vs. 127.94+18.74, IL-6 (ng/L): 34.36 +8.66 vs. 58.74 +10.46, all P < 0.05]. The recovery time
of ChE activity and length of hospital stay in HP+CRRT group were significantly shorter than those in HP group [ChE
activity recovery time (days): 4.42 4 1.17 vs. 7.31 £ 1.46, length of hospital stay (days): 9.25 +£2.14 vs. 12.75 +2.30, both
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P < 0.05], the incidence of IMS and ICU admission rate were significantly lower than those in HP group [the incidence
of IMS: 33.33% (14/42) vs. 61.29% (19/31), ICU admission rate: 9.52% (4/42) vs. 29.03% (9/31), both P < 0.05].
Conclusion For AOPP patients, HP+CRRT is superior to HP alone in the clearance of inflammatory factors, restoring
ChE activity, reducing the incidence of IMS, and shortening the length of hospital stay, making it a valuable option for
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clinical application.
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HE 2 A PL#E H 5 (acute organophosphorus
pesticide poisoning, AOPP) J& tH #-45 Hb— 4~ 21
NI R, A, R AE AR AR 2 A % 1B
I 300 77117 A MU AR 2 S — i AR U
AR A ) £ B RE B 5 Pl < 25 T e, B &
Pt R BRI AR AR, 51 RS B R L M BBURT P A 22 R
AR, [F] s ) L 2 R e AE L A g
7N, AOPP A A7 SEAE RV, i A& AE A0 At A5~ (g
RFER T - o (tumor necrosis factor- o , TNF-a ). [
4}y £ 2% (interleukins, IL-1. 1L-6. 1L-8) J. Ifil /N
WAL T AR A2, B - NHERK . IS N B AR A
7 (vascular endothelial growth factor, VEGF) & k&
FkIER IR A (1L-4 . IL-10,
IL-11, IL-13 #4k4: KA F - B (transforming growth
factor- B, TGF-B ), 7&K K T (colony stimulating
factor, CFS). Al 1% 1E TNF 244 (slouble TNF receptor,
STNFR) Fl TL-1 B2 PRHEHR) ) ik 8h T —4
AW TR ) 4 S PE SRR . TEA B SAE RV L5
fiE (systemic inflammatory response syndrome, SIRS)
th, SRRE A PR 55 T SOE AN SRR IR 22 AR A Y
P el R BB AT B R,
FE B4R 24 10 T3 BT HLBEAR 24 rh g R R AL R
3K 4% ~ 30%, HE 52 AOPP B i e HE
(hemoperfusion, HP) j&—Ff i HII th 85097 Ik, &
AT 2 B T 1 2R R S I R A R AR
W FEEE " H HP 7555 40 B 07 T Y
BCRABR, 7 221k B I AR YT (continuous renal
replacement therapy, CRRT) A J5 B s /N FRE &K,
Xt RS JAE A AL A B R A
AT AL H N FHR YT 2L 457 HP G
CRRT Xt AOPP £ & JIH 5 [ fif ( cholinesterase, ChE)
TR S IS8 | RAE T Bk L JF ROHE K A= 25507
T BEZ , LAY AOPP [RIA 4R A5 I AV
1 #BEFE
L1 WFFEXS 4 R MM A WF 58 05 5. 14

2020 4F 1 H % 2022 4F 12 A AE8 EE AN RER
ZsFH1Y 73 1] AOPP H % WIFFERT 4 .

111 PAHE: © Fi=18%;Q 2 W N
AOPP ; @ ChE JHHETE 50% VAR , PEZE 0800 | 1R
FERER ; @ FPaE B ABER ] <12 h,

112 HEBR / BIBRARE . © o #g 2 AR a) 2t
12 h; @ BEAA AFOIREA 4 (JF 5 iFEfL) s B &
FEMBEALIAT T DT 3 @ Rk B RLRTHE b |
FIRITEIET ; © A M L © B ; D
TS F B e KBRS ; © 25 JRtRbnsian.
113 B3 KRS BRI bR, T4
BB RER AT B2 A At e (FTE S
2019036), i i AR I 5 162 B s iR R
(A R A o

1.2 W5 B B HAR YT T BN 4 AT
HP J37 14 HP 41 (31 6] FfEl it 64T HP BEA i
BEHTEYF ) HP+CRRT 41 (42 ).

1.3 Ik

131 HHUAIT . i A AOPP & ARG ¥4 18
2016 AEmA Y S DL 25 Th 82 IR IR B &K
FEH(2016)) ) R T R IR T O AT
BT AFEVEE (BB A ERRK I T R B RS,
T2 PR VR BEAT RO B, SR 5 (o FH T 4 o TR
WUEE e h EEVEE 1 K. Frgk 48 h), F15 .
ChE &35 71, ARG 25 40, M2 45 0P 182 e 0 155 1O i %
A1 B AT 3, B A T A AR A PR WAL B
G SCRE | TR, | O SO AR SR
1RYT o [RIET ) W £ A AR AE . O T AR UE HP
K CRRT W) BB HEA T, e A8 Uk 1 5 SR AT 1M
ik, E A A KB BB AL S — U
11.5 Fr-20 em,

1.3.2 HP 4 :HP 8 # APt /5 R E7E 2 h WilAT
HP 3697, R4 R MBS HrdL (B ), HE 2R
BRI ARIL H330- 1T — UM FH A i I v 4w L 16
7 AR A LA S BN 180 mL/min, 8 FHAT ZE ¢,
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FHELL 1.5 me/kg PRAE, SRJF LA 15 mg/h TR 3R
SP I TN PR IETE 2 ~ 3 h, ¥6 7 i A v ™4 e ) A6 1l
Fe 0 B PR UEASBEIN SR 0L R T SRR
WP SNTE SR AT B4, 508 24 h JEAT 10K, 28
BT 3 AR BT DL E & R R SE T HP,
1.3.3 HP+CRRT 41 : HP+CRRT 417 HP 45 i) 1
B IATIESVERRK - #IKIMLRGE BTiE5d (continuous
veno-venous hemodiafiltration, CVVHDF ), Z#01% & . Ifil
TLEA 120 ~ 180 mL/min, BHIE B E A 2 500 mL/h,
JRATBEE N 800 mi/h, B HR I O e B, B
1500 mL/h, AR B SEBRAI I DL E UK L 4T
HERL A 8 17 O R B MR B4, 45 4 h U
i 1 RIS ALEE LA [E] (activated clotting time, ACT),
T AR 235 5L 75 Ho e R A9 6 FH R 5, 4E5F ACT 16
180 ~ 260 s (1EH 2% {H 70 ~ 130 s), 7E HP [A]f@ 4
[l FF220E T CRRT,

1.4 BORMCEE

141 —fBORE: R B AR IR BT 9
H (body mass index, BMI), 2 P A= BH 2% 508 p: i
B R B 3F 43 T (acute physiology and chronic health
evaluation Il , APACHE IT ). .0>3% (heart rate, HR), -
1413l ik s (mean arterial pressure, MAP), pH {H. %
BFEEL (oxygenation index, PaO,/Fi0, ). MFLER (lactic
acid, Lac), PEEZGHIFNZE | hE IR BNAY I E]) L A
B 2Bl FE ity AR ]

142 SLEG S fRARANEE SRR bR - R AR (TO),
%5 1 X HP/HP+CRRT 45 ) (T1), %5 2 ¥k HP/HP+
CRRT &5 # i} (T2), 55 3 ¥k HP/HP+CRRT %5 % i}
(T3) 34 ML ChE 5 TNF-« | TL-1, TL-6 7K
S5 I0 ZE F5 bR A ChE 36 PER 52 B[R] | v ] 255 1k
(intermediate syndrome, IMS) % /= % AEBEHFE] | A

I 1CU #5545 JRidatn .

1.5 Giitefdrik i SPSS 25.0 it 44kt
P& , K Kolmogorov-Smirno ¥ X% PEREFTIEZS
PERS G, 45 A 1IE 0 A AR PR B + A
2 (x+s) Fom, A8 BRI B H 2 J5 225007, O
5 FEI P AR ) LSD A K, 7 25 AR 5 I R )
Tamhane T2 ZRG5H ; THECFORIAG] (3R ) Fon, K
X I ER Fisher's KEAAAGE0 . & R VORME &
A 7 22 M AT e BT, 2 Kaplan-Meier
Mk LA AL ChE 15 PEMK R 2R, R Log-Rank
G HETE T, P<0.05 M RA G E L.
2 % R

2.1 — ORI (£ 1) . 35F 73 i) AOPP
P AASHFSE, Horp HP 2H 31 4], HP+CRRT 4H 42 14,
PR 2 — M i DR 8 il L A 1% L BMIL, APACHE T |
MAP. HR. pH {fi . PaO,/FiO,. Lac. F1 3 JT 1 234
I AL A B 21 B FC 5 AR B )4 L 3 22 5 2 o 40
TR (38 P>0.05), Ul B 0 41 %8 R 34 4, A n)
ot

2.2 WI4LEAE LR EabR L (36 2) « BRI (A]
FEK, IZHIAYT)E T1. T2, T3 I} ChE 3% H:44%¢ TO B
[ W R340, TNF-a | TL-1 ., TL-6 7K-F-34%8 TO i [i]
W B AIG, T3 B 5 B {5 43 {8, H LA HP+CRRT
H AR B2 (1) P<0.05),

2.3 PI4LBRH GRS R e (3 3; & 1): HP+CRRT
ZH IMS 1Y & 24 %, AAE ICU 2 244 HP 2H B 13 %
iX, Z 5 A 5055 L (3 P<0.05). ChE i MK
S I ) AT B N 1) 4 4 HP 4 B B 45 0, 25 A 4
28 L (# P<0.05), H HP+CRRT 41 ChE 7 7%
PR I RI A HP 4H R B, H 7 d 2RWKE R4 HP 41
B

*1 AREEFTAEMA AOPP BE— A RIHILE

1l (125 Q= AR BMI APACHE Il ¥ HR MAP pH {H Pa0,/Fi0,
- B (f(%)) (,x+s) (kg/m’,xxs) 434, x£s) (K /min,x*s) (mmHg, x+s) (x+s) (mmHg, x+5)
HP+CRRT 4 42  19(452) 53.14+1343 23.63+533 2400472 73.81+1331 7931£9.94 7.374+0.039 228.71+28.58

HP 4 31 16(51.6) 520641240 2497+581 2287+430 7729+1098 82.81+9.83 7.377+0.038 232.58+29.98
x /18 0.290 0.350 -1.020 1.049 -1.188 -1.493 -0.390 —0.560
P 0.590 0.727 0.311 0.298 0.239 0.140 0.698 0.578
g fi% Lac . 23R (4] (%)) Efﬂ%ﬁ!zﬁi_ﬂiﬁﬁ A&%@JW?W{:
() (mmol/L, x+s) #FefE Sy RE X (1605) FFE#E(3911) HAtn  BFE) (h,x£s)  BSE (h, x +s)
HP+CRRT 4 42  2.11+045 13(31.0) 10(23.8) 9(21.4) 5(11.9) 3(7.1) 2(48) 821+1.75 3.92+0.96
HP 21 31 2.08+044  5(16.1) 11(355) 7(22.6)  4(12.9) 3(9.7) 1(32) 7.89+1.86 3.71£0.80
1] x Ml 0.219 0.743 1.051
P 0.827 0.460 0.297

7 : 1 mmHg~0.133 kPa
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*2 AEAFFAEHE AOPP BE LW EIEFRIER (x £5)

Tk ChE 7 (U/L) TNF- o (ng/L)
Eae]
(fsil) TO Tl T2 T3 T0 T1 T2 T3
HP+CRRT 41 42 104036+ 98.621202.38+120.55% 1840.79+189.27°" 2903.26+164.43°P  138.14+17.04 124.62+17.03* 96.41+11.95" 78.24+10.75
HP 41 31 1071.07+103.84 1 141.87+128.57°1 563.74 +188.86 ™12 292,98 +:350.96 ™1 140.61+16.79 133.07+17.83* 120,94+ 14.88*1100.55 + 15.58 2
- f%k IL-1 (ng/L) IL-6 (ng/L)
- (fsil) TO Tl T2 TO Tl T2 T3

HP+CRRT 41 42 191.98+23.05 137.33+20.66*

HP 4] 31 189.61+£22.88

159.50+18.92*

95.98+22.56°" 109.57+14.68 86.35+10.48°
17381422350 166.94+19.23*"  127.94+18.74°*1 1109042333 99.16+16.38°1  83.48 +13.46°

3436+ 8.66°"
58.74+10.46 2>

56.88+10.23 %

1 TO ~ T3 43 FoR i3 ARG 58 1 Y HP/HP+CRRT 5 R} | %5 2 ¥ HP/HP+CRRT 459 | 45 3 )k HP/HP+CRRT 45 i} ; 544
TO B AR, AP < 0.05 ; FAYL T1 B AR, PP<0.05 ; 5741 T2 B HAL, ©P<0.05 ; 5 HP+CRRT 41 HA:, 'P<0.05

R3 AEEITAHERSA AOPP EEIEKEBIEIRILE

3 B ChETEMEMRE IS RZEFR  fEBERE AfEICU %

- () mfE(d,xts) (% (4)) (d,xxs) (%))
HP+CRRT 4 42 442+1.17 33.33(14) 025+2.14  9.52(4)
HP 4 31 7.31+£1.46 61.29(19)  12.75+230 29.03(9)
Xl -9.420 5.628 -6.700 4638
PE <0.001 0.018 <0.001 0.031

100
— HP+CRRT4]
Y

. 80 Log-Rank &

= x*=5.402

% ol P=0.020

®

&

E oL

Bk

€3}

<

&)

20
0 1 1 1 J
2 3 4 5 6 7 8

ChEW&ER (d)
1 RENGTITEEFi4 AOPP BE55T 7 d ChE
EFRE 2R Kaplan-Meier BZ%
34t

B WSS HP+CRRT JAY7 4T AOPP 3%
I RT3, 45 58 Wow , A8 & HP 38 )& HP+CRRT
BT A2 ChE 157, FEAK TNF- « | IL-1 F11L-6
JK 45, HP+CRRT 41 ChE % PR 5 i ] | AT B i
] 4% HP 20 B . 45, IMS kA= R K AAE 10U %
H AR T HP 4.

AOPP J&— Bl 17 1 B P 96 5028 151 14 5 I 2
FETARE , AR 245 AN 99517 1 sl ml bt 5 4
N ChE 25 & HAE R I, S8 — R L b=
L, I H IR0 RE b 22 247 T GO IR , QAR B |
BERLOAEREAR , SE A AR R AR AL AR
4t b BHE AT TR T B R (BTG A
e LR i i 2 R BT S R B, R,
o7 AR £ ) B DU TR AL . ChE &36 59 (4
SURBEE) W45 SRR 1L ChE FOBEME L, B ChE

PG WG [RIE A] 25 A0 B A ML TR RS, B AIK
BEPE. ChE Z 36 H H A b3 R0 BOA 2%, e 2k
i EE JL/INEE i, 2 O BB E AL ChE, ILE ChE
SETERNIAL, PR 75 2 [ iR 252

HP 7] DL T8 | B 22 IR 2R 259 BAR X 43
TR B R S 25 h #ERIR T, WA AL
T 3% A AR PN A MR AT 194 24540 DA T el R B R B
J& BB R IR —B, E NSNS R, HP R
7 AT LLFEAR AOPP F8 35 193 B8 5 9 & E & A %
sl L A A U R S T RS IR IR L R
R (2016))" ' R, AOPP £ R /R FUE ] HP
HATIRYY . WEFE IR, Fal HP X AOPP % (17
AR, FEARRESE R R LR 02

AR SR TR Z 05T o, 5 5 HP AH L, HP+
CRRT #] 45 &kt 3% AOPP 3 i rh 32 00IR, B AR IT
RAE R AT 2 RS s R R S,
& B HP+CRRT 41 3% & 1L-1. 1L-6 J2 TNF-« (95K
R W T HP 40 5 1 B HP+CRRT 4% T A AR 28
FHIMS FAER A ICU Fhmb T HP 41, A
WFFEA 7, PAIGTT J5 vk B0 B [ 2007, RIAE TE
CRRT M5 T, HP XJ IL-1. IL-6 M TNF-o 251
H—E Wl R, X T fEJE HP IGY7 o FE 25
TE R RE A} s 1 e 2 W A B B, I R A R
5 B L Rk AR M. CRRT B
AN T A A T R AR i ELG TR R A
JA — 2 W BRVE 5 1833 Kaplan-Meier fh£853 477
5278, HP+CRRT 41 ChE %k &2 it [A) %% HP 41 3 5.
H 7d 2FWKE 38 HP AT &,

ARWFFEA — 2 B RIBR I, 1 e A XX P FlA
Y77 R WP AE A TIPA, , 322 [ R R AR 5 11 2R
PR BB BE , B FEOR ARAT, BARIA AL
LB 5 5 I 25 3 e DR e 0% S R TR T
M LLERR PR LA A2 R R, LR AR AR B ST
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