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[ Abstract] Objective: To evaluate the prognostic value of serum butyrylcholinesterase activity in a-
cute organophosphorus poisoning. Methods; 120 patients with AOPP were collected by routine emer-
gency treatment, and peripheral blood was collected on admission. The serum BuChE activity was de-
tected by Ellman colorimetric improvement method, and the results of treatment were recorded. The
value of BuChE activity was compared in the evaluation of therapeutic effect and prognosis, and its
sensitivity, specificity, accuracy, positive predictive value( PPV) | negative predictive value (NPV) ,
positive predictive ratio( PLR ) and negative predictive ratio (NLR) were calculated respectively. Kap-
pa test was used to evaluate diagnostic consistency and calculate the area under the operating character-
istics curve to evaluate the value of serum BuChE activity in predicting therapeutic effect. Results; 17
out of 120 patients died, and the serum BuChE activity of the dead patients was lower than that of the
surviving patients(t =7. 624 ,P <0.05). The sensitivity of serum BuChE activity to the evaluation of
therapeutic effect of AOPP was 86.4% ; the specificity was 88.2% ; the accuracy was 86.7% ; PPV
was 97.8% ; NPV was 51.7% ; PLR was 6.91; NLR was 0. 15. The kappa test k =0.58 >0.4 re-
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flected good consistency. The area AUC under the ROC curve was 0. 855 >0.7 and 95% CI was 0. 770
~0.940. The difference was statistically significant( P =0.05). Conclusion: Determination of serum

BuChE activity on admission in patients with AOPP has certain clinical value in predicting prognosis of

AOQOPP patients.
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A HL#% ( organophosphorus,, OP ) 4 24 Hp 75 & —
ANGEERVENR, FRAESE TR E £, OP fig
) 2 Tk JEL 6k 75 6 ( AChE ) 1T T JIH 5 75 it ( Bu-
tyrylcholinesterase , BuChE ) 1514, f & W 3 J5 £
N RIS AN R GE SNSRI TP X 22 R 5
FE B 5 ik 3ok JEE 7 9 0 e RS 6 2 A AL
% H13% (acute organophosphorus , AOPP) ()74 9T (3%
S SR FNTE B SZ AR RS B CAnBTHE 58 ) B2 AChE Ff
PRSI CUNSBA S ) R T o R s R
4 Y JIELBRETR 0 PR DA b B R AR RUA
SRR . B AOPP i1l R ¢ B2 th 58 filhh AChE 41
S R B — RIS, LA AChE 55 58 i
 AChE A3 B VIR 8l 1A AL , e < 2140
tf ACE i PR S fI AT 46 o SR TR ACKE i 0] i
T PV K A MLAR A, 25 D 5E 2l SR ANE, AR
BuChE i PEAFA0 il i 28 25 A8 25 0 A 1 19 0 R e
AR (ARG 8 0 EBORE 9 IR 9 ot 35 P R A7 0
Ft AChE #0758 75 {6 PRAE , H AT BuChE i P46
W E P T PP A OP A2y vhag i & rp 2 AR i LA
B IR B4 ] BuChE { P14l AOPP
PG R WARIE . PR, A58 38 3 %) 120 4] AOPP
BEIBITHTG MK BuChE 3% VR ST I 5E , R H
XJ AOPP 15 (O PPAG M, Hi 5 R o

1 MRR5F%

L1 X%

2012 4F 1 H ~2017 4F 6 A @2 RHGA I 120
] AOPP 5, 55 47 i, % 73 ]; 16 ~65 %/, V-1
33.7 Wik 3 67 B, AL AR g 18 B,
P 21 ), X B R 2 7 1, E Bk R 7 6
1, hira e b 1 45581 17 ), b 55 4 4, 2
13 o AW i b= e 1 PR 2 B3 e At ofE, S A o
FIBIYZF NG R
L2 JR¥7Urik

BEABEHNZ )R, R H AL AOPP SRR T,
PR v G, R R TR 4 T IR AR

(NEBR TR A2 A 245 5 BT HC S e A (0 28 ) , ™ AR
R MR IR YT o
1.3 WEIEhR

F AR R B FHSMNE I 3 mL,3 000 r/min
B0 5 min, YR I3 R A Ellman L8240 R 75460
13 BuChE {5 (7 £ B RANDOX 23 A] ) | Il
7% BuChE 357 1IE % 2 %t H 5 400 ~ 13 500 U/
LY iy i3 BuChE {5 PR I XA TT 28 R
T A8 SRS, 43 0 TG U R S L M
PE BHMEBNAE (PPV) (B BUE (NPV) [ BHPEAL
SR Eb (PLR) FH A RIS b (NLR) Sfe PEAS B0 45 A
., W Kappa K5 P2 W — b, %5 0. 75 <«
<1, UL —EPER AT ;0. 40 <k <0. 75, —H (4550
<k <0.40, W —Zopk 22 1 8 2 508 TAEFRE
(ROC) #h £k F T FLUPEAL L7 BuChE 15 XA 7L
SV T A1
1.4 SibEirik

K SPSS 19. 0 Gt B34 7 o0, i i ek
KUY+ FRife 2 (v = 5) 3, BAR LLBCR L ¢ K
B3P <0.05 s A5 3,

2 #HR

2.1 K[FHE AOPP B35 1M BuChE J% 4

120 f5i] AOPP (& HabT 17 4,17 56T &
FME BuChE (G AL FAAE B3, 2 R B A St
2o Y (1=7.624,P<0.05), WHE 1.

%1 TR G AOPP £ 4 fi BuChE
R (2 £5)

Tab.1 The Comparison of serum BuChE activity
in patients with AOPP with different prognosis
) B%(n) I3 BuChE(U/L)
JET-H 17 894.7 +159.7
TG4 103 1312.9 £394.2
[ 7.624
P 0. 000

367



SO OBE B R IR

43 4

2.2 |fi3F BuChE %15 AOPP JRY7RICR KMl 5

PLIMYE BuChE 3% ¥ 7E S 3000 A% #fE, I V&
BuChE & ¥ %} AOPP & J7 &5 F 1 &k M Ky
86. 4% F 5k 88.2% A1 N 86. 7% PPV
7 97.8% NPV 4 51.7% PLR 2} 6.91 2 NLR
0. 15 kappa % k =0.58 > 0.4, A & 07 19— 3
PEo i 1 R, R ROC £ 7F i AR 17 Al 1
BuChE 7% 1 |y AOPP il 5, Il BuChE 3% % iy
AUC 4 0.855>0.7,95% CI 2/ 0.770 ~ 0.940, 2%
SAEGIFRE X (P =0.05) ;$&75 %5 AOPP il |5 A
— & W IERIZ W E

1.0

Sensitivity
o
o]
|

o
o
|

04 | | | | |
00 02 04 06 08 10

1 - Specificity
K1 iy BuChE & 4 %f AOPP 457
BRI B ROC &
Fig.1 Evaluation of serum BuChE activity on the
therapeutic effect of AOPP by ROC curve

3 tig

AOPP 2 A ALy # il AChE FI BuChE
T, Rt B S i 22 R G M LA Sk
I FR A e 22 28 8 ) LG BE 5 ik ik B2 IO 98 ) W PR 3%
L2 BB T OMsh e ™ ok
AT AOPP FUR 1 T35 A 22 F kAT T 2 Ff
2 0 BuChE 15 1 PR 25 5 6 W0 11 4 )™ 32 o
1, HAT BuChE & PEAINH $H T 2EAG OP A2y
TR RHIEL, AUITTAN OP R HRERH A
Bemt BuChE 72 (B0 IE W EAY 20% ~50% 2
T, R IERERY 10% ~20% S BEHEE T < IE
HAE 109 Wy ag e s (R DFT Ao 7E
I R _E A DA BuChE JAS S R S A8 2 1 A ™
FE, AR ACKE JRFE 2 A BRI N
BuChE Z Jir LA 40 AChE FEIf IR 19 T ZAE7E T, A
[l i) OP A 24 %t AChE 347 7E4 il FHHXS BuChE

FINHIVE R A — , an#g sE g%t BuChE A4 41 il 75 F
368

JEXF ACKE i 4 Fi ) 500 4%, PRI OP vh 2 4 51
It RAEAR Y AChE A 20 i Wk B v DAAE A 2 35 1Y
BuChE JFEREAR, 117 55—l OP A 24 42k Hu i) SR 2R
AU AR AR ) ) ) Lk TS TG 400 1 145 ) 248, G i
KA P BuChE {6 PE AT REFEUT E 5" 5 1 W
20 A I3 BuChE 5% P 5 % T AOPP (14 #5;
KA AET AR o AT #4635 BuChE &
%t AOPP H 3 5 A5 T i 3R , ELA WK 4y I R
X Bl OP hAEEM AR E L 0 3E T
R R AR PR X B B X D B
2l RS g A 120 5] AOPP (8 3% 4
TR P R 67 4], A AL SRR 18 i, HI Rk
21 ), XPEsE 7 9, w6 B, Shimisk 14,

AWFFELE R R 120 i) AOPP f8% H3ET: 17
1,17 {] AOPP JET- 3% Il i BuChE i 1 i {1k
TAEIG LTS BuChE & P (P <0.05) , DL i
BuChE & MEAE by P A7 v , R8RS s S 1 3
FE30T 90% YR , K =0. 58 >0. 4, ELAA B0 19—
P£o SR ROC #h £ T 1 AL PEA 1. BuChE 35 4 H
K7 AOPP #iJ5 , Ifii. BuChE 3% PE [ AUC 4 0. 855 >
0.7,95% CI 5 0.770 ~ 0.940, %3 512+ & XL
(P =0.05) ;"% AOPP il J5 A — & B I PR 12 Wi
VINIERS

2% b, AOPP f% ABEM] L% BuChE 15 ¥ (3
SE AT UBTIN A 2 10 P, RO % 4 S 4
75 FA B — B, I B R A PR A
{E PRIA LU 1] v B8 T 8 A 17 i), A 1 T — 2 ik
TP REEARZ IR A TIESE

4 BEE

[1] LAMB T,SELVARAJAH LR, MOHAMED F, et al. High
lethality and minimal variation after acute self-poisoning
with carbamate insecticides in Sri Lanka-implications for
global suicide prevention [ J]. Clin Toxicol ( Phila),
2016,54(8) :624 - 631.

[2] KONICKX L A,WOREK F,JAYAMANNE S, et al. Reac-
tivation of plasma butyrylcholinesterase by pralidoxime
chloride in patients poisoned by WHO class 11 toxicity or-
ganophosphorus insecticides [ J ]. Toxicol Sci, 2013, 136
(2):274 -283.

[3] CANDER B,DUR A,YILDIZ M, et al. The prognostic val-
ue of the Glasgow coma scale, serum acetylcholinesterase

and leukocyte levels in acute organophosphorus poisoning

[J]. Ann Saudi Med, 2011,31(2) :163 - 166.



3 4 B

FE55 LG T IO EL ARG P A T S kA L o 7 TS

[4] WANG W, CHEN Q F, RUAN H L,et al. Can anisodam-
ine be a potential substitute for high-dose atropine in ca-
ses of organophosphate poisoning[ J]. Hum Exp Toxicol,
2014,33(11) ;1186 - 1190.

[5] WALTON E L. Pralidoxime and pesticide poisoning: A
question of severity[ J ]. Biomed J, 2016,39(6) :373 -
375.

[6] CONNORS N J, WEBER B J, HOFFMAN R S. Regard-
ing " Repeated pulse intramuscular injection of pralid-
oxime chloride in severe acute organophosphorus pesticide
poisoning" [ J]. Am J Emerg Med, 2013,31(12) 1711
-1712.

[7] TANG X, WANG R, XIE H,et al. Repeated pulse intra-
muscular injection of pralidoxime chloride in severe acute
organophosphorus pesticide poisoning [ J]. Am ] Emerg
Med,2013,31(6) :946 —949.

[8] LUCYK S, VILENSKY D, FOK P T, et al. Reactivation
of plasma butyrylcholinesterase by pralidoxime chloride in
patients poisoned by WHO class II toxicity organophos-
phorus insecticides[ J . Toxicol Sci,2014,138(2) :482.

(9] BT, BREGE, XUSRMS, S5, T MG JEL A6l 156 il ) o ORS
BLBERELT]. 7 INEE2h, 2014, 45(5) :82 - 84.

[10]4Lf5, £R, Zif %‘@ﬁmwiﬁﬂi*ﬁ*%%mﬁﬂ
R T O LSS P L kP 5 ) A 005 S L ).
BE2#Bi2r 4, 2015,40(7) 766 —768.

(1] 5RAREE. Fp BRI 04 ih 7 358 kA HLE P 2 O
WS R BCRDFFE LT ] TR BE “# B 5T, 2017,26 (15) -
2702 -2704.

(12 JAR . A7 HUBEAR 24 v 28 I iz I WS 2 58 52 )[R 3% s PR

FEL ] WIS I R~ 4 BE i, 2017, 14.(4) 150 ~
52.
[13]DAVIES J O, EDDLESTON M, BUCKLEY N A. Predic-

ting outcome in acute organophosphorus poisoning with a

(E#% 365 1)

(19 ke, XU R 2%, FAM0, 45 1MW E AT 8 & LBk 5
@ifjﬁﬂ(l’\] - R R R SC AR LT ] v v 4k, 2007
(8):411 -414.

[20] ISHIMURA E, OKUNO S. Different risk factors for pe-
ripheral vascular calcification between diabetic andnon-di-
abetichaemodialysispatients-Importanceofglycaemic control
[J]. Diabetologia,2002,45 (10) ;1446.

[21]COZZOLINO M,DUSSO A S. Role of calcium-phosphate
product and bone-associated proteins on vascular calcifi-
cation in renal failure [ J ]. JAmSocNephrol, 2001, 12
(11):2511.

poison severity score or the Glasgow coma scale [ J].
QJM,2008,101(5) :371 -379.

[14] THIERMANN H, KEHE K, STEINRITZ D, et al. Red
blood cell acetylcholinesterase and plasma butyrylcho-
linesterase status: important indicators for the treatment
of patients poisoned by organophosphorus compounds[ J ].
Arh Hig Rada Toksikol ,2007,58(3) :359 —366.

[15] EDDLESTON M, KONICKX L A. Plasma butyrylcho-
linesterase as a marker of clinical outcome in diethyl or-
ganophosphorus insecticide poisoned patients treated with
pralidoxime[ J]. Toxicol Sci,2014,138(2) ;483 —484.

[16 JEDDLESTON M, EYER P, WOREK F, et al. Predicting
outcome using butyrylcholinesterase activity in organo-
phosphorus pesticide self-poisoning[ J]. QJM, 2008, 101
(6) :467 -474.

[17]GAZZI EN, SORODOC V, PETRIS O, et al. Butyryl-
cholinesterase activity-biomarker for predicting the out-
come in acute cholinesterase inhibitor poisoning-a 30-year
retrospective analysis[ J]. Rev Med Chir Soc Med Nat Ia-
s1,2014,118(4) 971 -978.

[18] EDDLESTON M, EYER P, WOREK F, et al. Differ-
ences between organophosphorus insecticides in human
self — poisoning: a prospective cohort study[ J |. Lancet,
2005, 366(9495) ;1452 - 1459.

[19] CHOWDHARY S, BHATTACHARYYA R, BANERJEE
D. Acute organophosphorus poisoning [ J]. Clin Chim
Acta,2014,431(3) :66 -76.

(20 W0, JE 2, PRI, D05 Tt AE 8 P e 1
AMEAPEEP RS PR X)) SR,
2006,13(17) :2995 —2996.

(2018-01-07 WiFa ,2018-02-27 4101 )
OO RES SO R TR

[22 ]GIACHELLI C M,JONO S. Vascular calcification and in-
organic phosphate[ J]. Am J Kidney Dis,2001,38(4) ;
34.

(23 JARHIE, DA . 058 P B U S8 5 A 1P FOIR 557 it 2 g
JUHE SO E A R R B ST L AR B Y
LT 2%,2013,2(2) .76 = 79.

[24 ]OH J,WUNSCH R. Advanced coronary and carotid arteri-
opathy in young adults with childhood-onset chronic renal
failure[ J]. Circulation, 2002,106(1) :100.

(2018-01-15 itf ,2018-03-02 f&1A])
HCHAE R B G SR

369



