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GAZE] B ST E R (PQ ) W B St Al B R — AR R A1 PRSI AT St PQ rh 8 8% il
SRR IME . FiE SRATRTRETERISE )7, A 2013 4E 8 H ZE 2015 4 12 A i EER MRS —E
bt SIS RHIA R SE PQ TR, AR B 2 B8 HIA: A BRAE , SR FH 2 S50B0RE 6 v 1l 3K PQ MR, SR
Y A R I 5 s A T R S R A3 ATT s R AE DG AR (AR B, JEHEA T TL A B R8BI 43 (SOFA ). M HIERETT 90 d
T A B A AR L RSB T4, SR logistic 1A 43#7 B 5 25 T A 5 TS MY OC R, IR 4 il 2303 T4
fEHIZE (ROC) #ATHUS M. Z5R 148 B2k PQ hEE /B ThA7TE 43 9], 56T~ 105 f9], 90 d AL 70.9%.
FET- 4B (mL: 22.69 £ 18.57 L 9.91 +4.61), I3 PQ ¥k JE (mg/L: 2.28 +1.52 t 0.91£0.38) S IR %
TR RN BH MR (87.6% H 14.0%) YU & i FAFTG AL (31 P<0.01), W WL E ] | AR | Hrag et fa) | vk B Bsf1a]
B LR TG S AFTRAFSET AR AR A AR AR P A A T4 [ WBC (X 107/L) : 13.45+6.12
. 23.03+7.67 ) HUIFLAL [ Lac (mmol/L) : 1.50+0.45 [t 8.10 +4.51 JAELEG 127255 (¥ P<0.01), T SOFA T
AN F TG 242 L (43 0.98+0.72 1 1.34+1.29, P>0.05). Logistic [EH43HT B, 5200 PQ HhEf 1
Jei B FE IS DR AR YK A PRV — A M e Pk (E 3 L (OR) =8.731, 95% A5 X [H] (95%CI) =2.828 ~ 26.954,
P=0.000 ), Ifil 3% PQ ¢ &£ (OR=2.082, 95%CI=1.204 ~ 3.603, P=0.009) FI # % #] & (OR=1.175, 95%CI=
1.048 ~ 1.318, P=0.006), ROC HHZR4#7 i, 1% PQ HeE | JRIFGE AR ERANRE 1 . Hh#e77)iE J SOFA 1143
T2 PE PQ TR S B ROC IMZE TR (AUC) 4351124 0.866, 0.857., 0.826. 0.631 (34 P<0.05), JRIKIE
AR AN E T U A BURE  87.6% SR R 83.7% . £ WK PQ W NI AL IR LA I
W R I R P RS R SE BRI O, AT B TR TS o PRI EE O BRER AN E MR PQ RIS W AT B Y
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[Abstract] Objective To explore early prognostic value of quantitative detection of paraquat (PQ) plasma
concentration and urine sodium dithionite assay for prognosis in patients with acute PQ poisoning. Methods A
prospective study was conducted. The patients with acute PQ poisoning admitted to Department of Emergency of
First Hospital of China Medical University from August 2013 to December 2015 were enrolled. At admission, blood
samples and urine samples were collected. The PQ plasma concentration was determined by high—performance
liquid chromatography (HPLC), and the PQ urine concentration was determined by sodium dithionite, meanwhile the
biochemical parameters were determined to carry out sequential organ failure assessment (SOFA) score. According to the
prognosis of 90-day follow—up, the patients were divided into survival group and death group. Logistic regression analysis
was used to analyze the relationship between the prognosis and the indexes, and the receiver operating characteristic
curve (ROC) was drawn to evaluate the prognosis. Results There were 148 patients with acute PQ poisoning, with 43
alive and 105 dead, and the 90-day mortality rate was 70.9%. The ingestion volume (mL: 22.69 + 18.57 vs. 9.91 +£4.61),
plasma concentration of PQ (mg/L: 2.28 £1.52 vs. 0.91 £0.38) and positive rate of urine sodium dithionite (87.6% vs.
14.0%) in death group were significantly higher than those of survived group (all P < 0.01), but no significant differences

in gender, age, poisoning time, gastric lavage time between the two groups were found. Significant differences in white
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blood cell count [WBC (X 10°/L): 13.45+6.12 vs. 23.03%7.67] and blood lactate [Lac (mmol/L): 1.50+0.45 vs.
8.10+4.51] between survival group and death group were found (both P < 0.01), while no significant difference in SOFA
score was found (0.98 £0.72 vs. 1.34+1.29, P > 0.05). It was shown by logistic regression analysis that the key factors
affecting the prognosis of patients with PQ poisoning were urine sodium dithionite assay [odds ratio (OR) = 8.731, 95%
confidence interval (95%CI) = 2.828-26.954, P = 0.000], PQ plasma concentration (OR = 2.082, 95%CI = 1.204-3.603,
P =0.009) and ingestion volume (OR = 1.175, 95%CI = 1.048-1.318, P = 0.006) respectively. It was shown by ROC
curve that the area under ROC curve (AUC) of plasma PQ concentration, urine sodium dithionite assay, poisoning dose
and SOFA score for predicting the prognosis in patients with acute PQ poisoning was 0.866, 0.857, 0.826, and 0.631
respectively (all P < 0.05). The sensitivity of urine sodium dithionite assay for predicting the prognosis was 87.6%, and
the specificity was 83.7%. Conclusions Early plasma PQ concentrations can objectively reflect the body absorbed
toxicant doses and actual situation after poisoning, and help to judge the early evaluation of prognosis. The accuracy of

urine sodium dithionite assay in judging the prognosis of P(Q) poisoning is high. Because of its simplicity and availability,
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it was easier to be performed in the primary hospital.
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A HA330 BEWE AR ). ke e 44 R C i,
IR B AITI R G5 H U AE L RHAYT
1.4 KSR K7 - ABEIE B UL PRARAS E
71 PQ HeJE & B IR PQ @ MEMHT 5 i st 1k
BLAERS R PR EARBEREA R Pk i

6] ARG T B g B 14 (SOFA ), [al i HEA7 1L
F A0 A T2 (WBC). I0 B 20 it 8 (LYM)., 3l fik 1.
FLBZ (Lac). IMIEHF (AMY ), AIUBR i (CK). 1L
Jif (SCr), JRZE R (BUN) S50, BT 90 d (LLrpEE
H R G ], b B o AR TR AL R T4

140 ESORARERED: (HPLC) T I PQ Bz
BB A i L, 28000 B0 L GO 3 32, 40 3]
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xz1 BEHIdARFEFRARMEER (PQ) FEERE—MRARILE

my OB 5 (B1) it e ] BERIRIR) MUK PQUNE R —LBALAY
B sy 4oy (Foxxs) (mL,x=+s) (h,x+s) (h,x+s) (mg/L,x*s) PR (% (f51]) )
Rt 43 22 21 35.65+11.87 991+ 4.61 428+2.44 0.66+0.34 0.91£0.38 14.0( 6)
FET-4H 105 43 62 36.45+11.17 22.69 +18.57 7.86+3.02 0.63+0.33 2.28+1.52 87.6(92)
X 2/t {H -1.134 -0.412 -4.448 -6.883 0.478 -8.515 -11.463
P1E 0.242 0.234 0.000 0.155 0.501 0.006 0.000

x2 FEH90d ARFBEFRAIMEER (PQ)HEBREEMENIEIRN SOFA TR (x +5)

Uk WBC LYM Lac AMY CK BUN SCr SOFA P43

4]
b () (x10°/L) (X 10°/L) (mmol/L) (um) (U/L) (mmol/L) (umol/L.) (453)

AR 43 13454612 1234096  1.50+£045  129.1+632  85.8+46.6 41424 592+319  0.98+0.72
FET-41 105 23.03+7.67 1.79+1.02 8.10+4.51 192.6 +74.3 121.3£57.1 6.3+3.8 82.4+47.6 1.34+1.29
fH 7.290 3.083 9.558 4.920 3612 3.516 2.935 1.721
P 0.002 0.632 0.000 0.295 0.457 0.522 0.669 0.733

T : SOFA P BHEFE T4, WBC i AU, LYM Sk ELAUAETT4L, Lac S IMFLER , AMY M Iys S, CK R IURR T, BUN
NIRZA, SCr M IMLILEF
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Fr A WBC Fl Lac 2R A G5
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1
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23 2MEPQ M EEAEA U EK R EWRRAEYE 2167 0575 14194 1 0000 8731 2.828 ~26.954
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B PRWGE R R AN 2 TE L K SOFA o 0.826 0.036 0.000 0.755~0.896 1250 762 814
A% 2 PQ hEE B S ELA T I3 PQ ¥k 0.866 0.030 0.000 0.808~0924 200 695 93.0
W fl . b g PQ Vi B AR W i — 5 bRELi L] 0.481 0.053 0.718 0377~0.585 045 70.5 349
o . o B TRERANEYE 0.857  0.038  0.000  0.783 ~ 0.930 87.6 837
7 =z 8 ﬁ SN2 = +H =
BRI A X TR [ PEAG A IR, 3 SOFA T4 0.631 0.050 0.012 0534~0728 050 667 558

Yho 2 == 3| B % M — 2y ok 22
Ky TR R, RBE BB H + SOFA Mg F SR P S PEST, AUC 02 TARRHIE INE F IR, 95%C1 o
PESIWTHUS AR N 87.6% K657 9500 IR s 2 IR

9 83.7% ; A FEEVE BN A 2 h

TR JRGE WA R AN M R s R 4y 3 3t iR

A 87.6% F1 87.0% 5 LAYk H I E] R 1 h 315, W R, PQ LB A NR G EE &2
PRGE — WA R o e Ve A R AR S B e 0 AR, 7RI N 40 2 =2 0.5 ~ 4.0 h ik I,
98.8% F1 97.3% , FJHEIE 100% LSRN 222 B U Bt HE S T D RS 4 A 4 7
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B LA i iy B ) A B RIS
PQ 1 S E R Al . I REAN 4
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5~10 mL " (EJLT A B 2 R IR PQ &
Y Ry B B T B R A L B R
T PQ FREER AL AR L A BT W, I
AR RT LAV 2k PQ HR R I B R R, A
73 1], (E R BERE AR S8 2 A e O BT R 1070
FWFE SR AR BE BRI A N AT 4 55 PQ
T REIETE R A A MA 2R R
I, Ay A PEAL PQ B A M B AR IR LN
L, AR R, o S A, 5 A
N SCHkEE e —3C ™, BRTEIEIR WA PQ
BE AT 5 PR o o, (H P SR A )
ZRE N EUWMAR LA IHE TR . AR R
W, BARAE G R AL e bR U WBC | Lac 75— & R
A BT R PQ HhBE B A TS (H AR A
22 W EE R I OET XY IE , 25 S 5 i e L T
Je BB 5 T L3R PQ ¥ 82 D il 2 08 S B AL A% 2
Ji B SEBRAG O, HASE 58 5008 S2 R PQ HhEE (1)
TG PG A Rk 55 A AR I o 45 Rt 3%
B, M3 PQ WK T 0.40 me/L 1 H A E AR ] RE
PEAR K. BRI Bt 22 W1 vk 1 kvl 5 46 4k
i f5 JCHH ARG (R SOk e I, 7E vk B R 45
1 W 25 T A R PQ BB R ), BT L 24

Yk 8 AT LATEA 2500 X, A 17 41X PQ
HAEE AR BCOE A G, AR i JRL N 7] D 9 20 2
WAL

JRAE HPLC I L3R PQ ¥ 2 Bl PQ b 25 131
Je BOMER PEAR i, (H il T 52 Ll s s F N AR Y
BRI, IFANREAE BT A 2 B2 P LR IR 32 B A T
T PRI — SRR B PQ 5 PEASIN I 5K ] B 51T
ABIFGE S 7S DR T SV At R 4 P T T ) R
JE K 87.6% , F5- 57 N 83.7%, [RIFEELA AR i i T
MRS s A 7R 35 1 h G DU BB A
R S BE ST 100% . 1R T PRIBGE — VA R B 7 1
O HAT VLA AP A DU BT S M . LRI ] N A,
B8R ] 5 HPLC 356 B9 R A, 7 26 A F AN SR AR BEAE

AL 2 R B T R T 4 5 T fi

AT R Z AL « 1 PQ ¥ BT LU R 7 0
HPTAG R PR A IRCRE ) B 5 (B TR PQ
BE MR = 2 0N, I v JEE i v 2 5 TR] 7
FEACTT Y B LMk . A AT R I PQ
Y 5 WU ARG, B RATR e 512 B v 4, {ELim
W PQ WRPE—FRAE 0.5 ~ 4.0 h LR BRI,
AT S S22 A A SR B 1) [1) (RIS R 1)) A7 A
C & 4 ho WRAESLZ IR BeRESE — I [A] 24T 1M
I PQ YR PEASIN , IR I A PQ e B M i £k ik 2]
WP 2 BPAS DU M 3% PQ ¥R BEE, T REXS SR 45 FISGIE PQ
HRE B E AR S Bl i T AR A el
W

25 b MK PQ Ve B AN R % — A R 4
X PQ HEE U I W AT B W R 1, AT B THIRYT
T SR 5 HLRE A R B R TR S AT
WG TEHEZ B BETT I , AT LASH — I [A) X0 £ B 15
PEAT B VAN, ITITAT &% B o PQ i 2 S0 A L
I
S25 3k

[1] Lee EY, Hwang KY, Yang JO, et al. Predictors of survival after
acute paraquat poisoning [J]. Toxicol Ind Health, 2002, 18 (4): 201-
206. DOI: 10.1191/0748233702th1410a.

[2] Gawarammana IB, Buckley NA. Medical management of paracuat
ingestion [J]. Br J Clin Pharmacol, 2011, 72 (5): 745-757. DOI:
10.1111/5.1365-2125.2011.04026.x.

[3] EWNL, FE8, fIE . 5F s RO O3 R E A Y IR
P RO (0], PR EREAR A L 2007, 22 (6): 388-390. DO
10.3969/j.issn.1001-5728.2007.06.010.

Wang CH, Wang ZP, He Y, et al. Detection of paraquat in biological

fluid by HPLC [J]. Chin J Forensic Med, 2007, 22 (6): 388-390.

DOI: 10.3969/].issn.1001-5728.2007.06.010.

[4] Sittipunt C. Paraquat poisoning [J]. Respir Care, 2005, 50 (3): 383~
385.



* 890 - A A TR 2R DESE 2016 4F 10 45 28 55 10 8 Chin Crit Care Med, October 2016, Vol.28, No.10

[5] Gil HW, Hong JR, Jang SH, et al. Diagnostic and therapeutic DOI: 10.1177/096032719201100212.
approach for acute paraquat intoxication [J]. ] Korean Med Sci, [16 ] LinJL, Wei MC, Liu YC. Pulse therapy with cyclophosphamide and
2014, 29 (11): 1441-1449. DOI: 10.3346/jkms.2014.29.11.1441. methylprednisolone in patients with moderate to severe paraquat
L6 ] WS, Z2rtg . B IEFNZE L i R b B A T BRACR A H poisoning: a preliminary report [J]. Thorax, 1996, 51 (7): 661-663.
B (1], ARSI AR A | 2015, 27 (4): 249. DOI: 10.1136/thx.51.7.661.
Yu W, Luo HM. Comparison between kidney and continuous plasma [17] Afzali S, Gholyaf M. The effectiveness of combined treatment
perfusion for paraquat elimination [J]. Chin Crit Care Med, 2015, with methylprednisolone and cyclophosphamide in oral paraquat
27 (4): 249. poisoning [J]. Arch Iran Med, 2008, 11 (4): 387-391. DOI: 08114/
[ 7] Hoet PH, Nemery B. Polyamines in the lung: polyamine uptake and AIM.009.
polyamine—-linked pathological or toxicological conditions [J]. Am J [18 ] Eddleston M, Wilks MF, Buckley NA. Prospects for treatment of
Physiol Lung Cell Mol Physiol, 2000, 278 (3): L417-433. paraquat—induced lung fibrosis with immunosuppressive drugs and
[ 8] Suntres ZE. Role of antioxidants in paraquat toxicity [J]. Toxicology, the need for better prediction of outcome: a systematic review [J].
2002, 180 (1): 65-77. DOI: 10.1016/S0300-483X(02)00382-7. QJM, 2003, 96 (11): 809-824. DOI: 10.1093/qjmed/hegl37.
[9] Seok SJ, Gil HW, Jeong DS, et al. Paraquat intoxication in subjects [19] 251, ZR08 | sk ¥ | 48 . BRI e 0T @ Ry v 25 55 2 P il
who attempt suicide: why they chose paraquat [J]. Korean J Intern 05 07 R B AR b 1] FrESRES . 2013, 16 (26):
Med, 2009, 24 (3): 247-251. DOI: 10.3904/kjim.2009.24.3.247. 3124-3125. DOI: 10.3969/j.issn.1007-9572.2013.26.065.
[ 10 ] FHE, BRIy AL i6 7 S0Pk T ORG oh 35 1 R 500 E 40 (1) Li XL, Gong Y, Zhang H, et al. Effectiveness and safety of
A 2 fETERIE 44 | 2007, 4 (5): 2034-2035. cyclophosphamide for treating patients with paraquat—induced
Tian T, He Q. Blood purification in the treatment of acute paraquat acute lung injury [J]. Chin Gen Pract, 2013, 16 (26): 3124-3125.
intoxication : A system review [J]. Int ] Emerg Crit Care Med, 2007, DOI: 10.3969/j.issn.1007-9572.2013.26.065.
4 (5): 2034-2035. [20] T4, 2288, 2640, 55 . 176 B2 i s vh il B R Gk
[11] Kang MS, Gil HW, Yang JO, et al. Comparison between kidney and K24 1J1- R BESS G Ak gt | 2013, 20 (4): 240-243.
hemoperfusion for paraquat elimination [J]. ] Korean Med Sei, 2009, DOI: 10.3969/j.issn.1008-9691.2013.04.019.
24 Suppl : S156-160. DOI: 10.3346/jkms.2009.24.S1.5156. Wang JZ, Lan C, Li L, et al. Analysis of risk factors for prognoses of
[12] skt . 2ot m SRy TP 2200 = 2R VERE ). Hh e fE i 2k 176 patients with acute paraquat intoxication [J]. Chin ] TCM WM
[E2% 2015, 27 (4): 242-243. DOL: 10.3760/cma.j.issn.2095-4352. Crit Care, 2013, 20 (4): 240-243. DOL: 10.3969/;.issn.1008-9691.
2015.04.002. 2013.04.019.
Zhang WW. Progress in the diagnosis and treatment of acute [21] Koo JR, Yoon JW, Han SJ, et al. Rapid analysis of plasma paraquat
paraquat poisoning [J]. Chin Crit Care Med, 2015, 27 (4): 242-243. using sodium dithionite as a predictor of outcome in acute paraquat
DOI: 10.3760/cma.j.issn.2095-4352.2015.04.002. poisoning [J]. Am J Med Sei, 2009, 338 (5): 373-377. DOI:
(13 ] ARG 2k SR PR ISE A R 504 [0, AR fE 10.1097/MAJ.0b013e3181bddece.
TR ARES | 2014, 26 (6): 379-382. DOI: 10.3760/cma.j.issn. [22] BRWESE , ZE8F , BLO%A 45 | M LA S 2808 AR X T R
2095-4352.2014.06.003. EE/ N SUMTZH 2L 5 6 Jo 2 1Al —9 23l oKF- 9 SE0) [J].
Cai Q, Liu Z. An analysis of relevant factors of early death in acute g EgE S Ak, 2015, 22 (5): 478-481. DOI: 10.3969/j.issn.
paraquat poisoning [J]. Chin Crit Care Med, 2014, 26 (6): 379-382. 1008-9691.2015.05.007.
DOI: 10.3760/cma.j.issn.2095-4352.2014.06.003. Qiu XK, Li ZP, Miao X]J, et al. The effect of Kaolin and propranolol
[ 14 ] Agarwal R, Srinivas R, Aggarwal AN, et al. Immunosuppressive on expression level of matrix metalloproteinase-9 in lung of
therapy in lung injury due to paraquat poisoning: a meta—analysis [J]. paraquat intoxicated mice [J]. Chin ] TCM WM Crit Care, 2015,
Singapore Med J, 2007, 48 (11): 1000-1005. 22 (5): 478-481. DOI: 10.3969/j.issn.1008-9691.2015.05.007.
[15] Perriéns JH, Benimadho S, Kiauw IL, et al. High—dose (ks H W : 2016-05-14)
cyclophosphamide and dexamethasone in paraquat poisoning: (At . PG, ZRER )

a prospective study [J]. Hum Exp Toxicol, 1992, 11 (2): 129-134.

- BHUEHT I i -
EEERAMNEFEEAWHETEORKRSEART BENRIERRR

SOt A T R PR T S5 3 TP A Ry i L AR A A 3 43 R 3 2 BR800 2R (U028 <80 YK /min ), HAURATIR L | 5%
M) PRI 28 B R OIS . St S8 24 3 AT T — 00 [l JE P 61 %t BRI 5, B 7 BBk 2 BB R SE 3. BFFE X 42
2005 4F 2 2013 AFYIA T 36 Bl — KRR FARA = P B F 2 40 X B BRE N3G YT B (ICU) R o 2L {15 k25 W 24
FrIME A M BEEAR SR, EEITMFRAR N 28 dRSER . SR BIR LA 1554 Gl IR T3, Horh 686 (45 & AH X
T FRAIBRUE . AR O 2N 18 O FR e AR PR T HR 3 28 d IR AERAT A 21% Fl 34% (P<<0.001 ). AHXME 03B EAF I 4
K (%165 60, P<0.001), P ™ EREEE A (7 A E WP (SOFA, 43 ) : 10 Lt 11, P=0.004 ; 2Pk AR 2 S8 v fd
RBEIESr RS T (APACHE 1) %43 (43) : 27 4 28, P=0.008 ) 5 X AR A E A TAL IE J5 , AR 180 SR B AL IE T
R B E (P<0.001), WF5E A ARG H 458 « XS0 AN IR TR AR T S 8 R T R AR, TT 75 S AT P U R RE T (0 fie
BRI T R B AR S ATyt i — WP IE S
¥ 44K, 4% B { Crit Care Med ), 2016—-09-09 ( &.F %)



