Advances in Clinical Medicine IfiRE 223 f&, 2026, 16(6), 620-628 Hans X0
Published Online June 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1662259

AURERPBERENMAFIET R

FHAL R, FEH?, FEF?

WE T RAEB IR IR EBE, LA BF T
rrEG N EER 22 EER, IR BT

ks HiA: 20264F5 H9H; FHHEM: 20265F6 H3H; KA H: 2026%F6H11H

H E

HE: REGES MBEER (hemoperfusion, HP)BE A 42 14 B AF B XI5 /7 (continuous renal replace-
ment therapy, CRRT)ZESHEFF R (diquat, DQ)FHRUIG H RN AMKIE . 7T ME AT | 7
% ESDQENF 1%, BEWRE . Wa bl RIMBEIETEEE, X SR ICCRBET
SORPERG. 458 : DQHEBRZIGMEN, EPB. RIERPL. RRATG XA RIETEES S H
F. B B PIRRMEAER RS E . HPIEHH R IOE R K MEDQIRE, EFEH /46 R Bk
%; CRRTUJIFELERP/NGFIER HIEKBEERSBRBEL. BHAEAFHHBIERIEN K.
AREEIEER R, FHHPEACVVH. CVVHDFELCRRTH] REEAET B IhEE. RIEFRIR. EEARSME
HSET R, (HIEEH e RERE, BIARARZ RAEFLEBHERT, 18775 RMNEL R BRAg—.
0. FiFEHEHKERIKKETIRT, HPEECSCRRTE EEALA “BAISEYMRN + BN EMEY
R MSEE RIS . RRNAREIREE. BLHSHTE MZRE. G40/ hhignpe. FEe. UEF. s,
RIMLEAMERGHREHRATHE, FHELE FORTRES RSN 187 R,

XA
WER, PE, EER, ESEERERT, TE

Hybrid Blood Purification
Strategies for Acute
Diquat Poisoning

Zhiqi Li!, Meng Shiz*, Ruomeng LiZ, Yanji Guo?

IClinical Medical College of Jining Medical University, Jining Shandong
’Department of Emergency Medicine, Affiliated Hospital of Jining Medical University, Jining Shandong

EIEE .

SCES|I M AR, M, P, SEE. SUEECEIR R G R G SRS ). IR PREE 22t R, 2026, 16(6):
620-628. DOI: 10.12677/acm.2026.1662259


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1662259
https://doi.org/10.12677/acm.2026.1662259
https://www.hanspub.org/

Received: May 9, 2026; accepted: June 3, 2026; published: June 11, 2026

Abstract

Objective: To summarize the rationale, current evidence, prognostic determinants and optimization
strategies of hemoperfusion (HP) combined with continuous renal replacement therapy (CRRT) for
acute diquat (DQ) poisoning. Methods: A narrative review was conducted on Chinese and English stud-
ies that addressed DQ toxicokinetics, target-organ injury, prognostic assessment and blood purifica-
tion. Results: DQ is a bipyridyl herbicide with no specific antidote. After absorption, it induces redox
cycling, excessive production of reactive oxygen and nitrogen species, mitochondrial dysfunction, in-
flammatory activation and multiple regulated cell-death pathways. These mechanisms jointly contrib-
ute to gastrointestinal injury, acute Kidney injury, hepatic injury, lung injury, toxic encephalopathy,
circulatory collapse and multiple organ dysfunction. HP can rapidly adsorb circulating toxin during
the early phase, but experimental and clinical observations indicate that plasma DQ may rebound af-
ter HP, probably because of redistribution from tissues to blood. CRRT is therefore not only a toxin-
removal modality but also a continuous organ-support platform that can correct fluid overload, elec-
trolyte and acid-base disturbances, acute kidney injury and systemic inflammatory burden. Current
low-quality evidence suggests that early HP combined with continuous veno-venous hemofiltration,
continuous veno-venous hemodiafiltration or other CRRT-based hybrid modalities may improve liver
and kidney function, oxygenation, inflammatory markers, toxin clearance time and short-term mor-
tality in selected patients, but the certainty of evidence is low to very low. However, most available
studies are retrospective, single-center and heterogeneous in terms of patient selection, HP frequency,
adsorber type, CRRT mode, blood flow, replacement dose, anticoagulation, treatment duration and
outcome definitions. Important determinants of therapeutic effect include ingested dose, time from in-
gestion to hospital arrival, plasma or urinary DQ concentration, white blood cell and neutrophil counts,
lactate, serum creatinine, liver enzymes, hypotension, respiratory failure, central nervous system in-
jury and the timing and intensity of blood purification. Conclusion: Given the low-to-very-low cer-
tainty of evidence, HP combined with CRRT should be regarded as a provisional strategy integrating
early toxin adsorption with sustained homeostasis and organ support, rather than as a single detoxi-
fication procedure. In clinical practice, candidates should be stratified according to exposure history,
toxicological testing, early biomarkers and organ dysfunction. Early HP may be prioritized when ex-
posure is confirmed or highly suspected, whereas CRRT should be added or continued in patients with
acute kidney injury, metabolic acidosis, shock, respiratory failure, multiple organ dysfunction or a
high risk of toxin rebound. Future multicenter prospective studies should standardize treatment pro-
tocols and evaluate whether individualized blood purification can improve survival and functional
outcomes in acute DQ poisoning.
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M5 2 RPN APE BB IR W, AR R E . RIS 2 S8 ThAEkanG . BE
FEREFR 2 450R A, DQ I L T JE AR FR R Ak B e R M, AL, B il . 2k
TRIHRERERG A AET, HET 51K 2 BT B W AT LR DQ ARy 2 it e BN — it e i
B, (BIREEE RS T R DQ11-[3]. E WLk R R ME IS, DQ i, MR, H
BT R TCRE ORI, RS LA SRR L 8T E 4] [5).

ML AL 2 T e B R a7 . %P T DQ Wi, HP AlWRIHE3A i #54, CRRT I Af #5345
YRR LR R AR IRCT A, B R R TR . TSR, FEIE I HD A1 HP ¥y A) i
B DQ, {EA [ iR A0 B 2k i 75 B33 WUS 3 = 7 0 RE I, 2% 2 3 BOE 4 ML 30005 A T i B A o
AR T I6]. Ik, ACESE HP B4 CRRT 75 DQ it o 57 FH 3L Rl J7 2505 0 D8] 2 A4 4L g
ATk
2. 73

RICARGE MR . FHLE “FE/DQ”  “HiEi/poisoning”  “ MLVRHEN /hemoperfusion”  “IESEF
JEEACIGIT/CRRT” “FESMEFE K — B Bk ML /CVVH” “HE 85 ik - 5 ik 7965 #r €l /CV VHDE”
“¥iJ5 /prognosis” S5, AN TR A ST RSSO, W RS BIBPERNS . BTRETEAF . B
SEH L EALRSCMZER . AN SR (1) ik DQ BN 15 . FEENLEIAIES B E Sk (2) VR
MZBRZGIRE . RAEFRFR 28 B ThREIRbR AV R TS BRI SCks (3) ¥ HP. HD. CVVH,
CVVHDF. CRRT 8¢ & ML A0 SRR -

3. 458
3.1. SERN,. SHNESHRERE

DQ HE M2 W Se A i 1 R SR PRR B, (BAESERR 2235t (B3 W IOk R BT O 7 i
By BRI A R A AR . BRIREUN - 3 — RRR BNIL IV T A RV B DQ AF A
IMEFEA ZIAFEBIE, BERE SRR ARG RS, SRR DQ HlFI il s e |
Bl R, DRGSR ke A A S A 1 S VR 9T O S B ISR X [7] (8] ARAFSOVRRS, N
2 SR i RGO 0 BB B A I PRV DQ RS

MEESREAEE, Dk DQ Mo FMILGERO L MK MR S B o Rl e, IR, 1 s R B s 4
HACTEREIRZ W, BEJa AT MBLIR R SR W SRR, A, i A ke e R . XI5
PRI 21 RSCIRE SR B, BUEIARIOS KAEIE . IR SE WME Bl BEE & PR R 4t
$E78 DQ HEEANNAL AL “ P REE” ACBE, T BT 2 B E IS [0]. BN ERAT ST o, DQ MRS
B0 AR B INE SRS TSR IR SO AR IR S BRI /N B SR R A i TE A U S R
S, SUEBE AR [10] [11]. FriahLkwr et — 23t , DQ 7 T MIZRifA DNA % ml
ZBP1/RIPK3 FRIRBEMEI TMIBRIETIBER, SAPLR . HUEAMLZ AN T BE Bt 72K ([12].

P2 R Gu 0 H W2 B DQ R M E BRI . Yu S-GE 3 B DQ hERja d L, R T R IE
B WEME. T NN SE AR AL, RS e . PP R R AT, R RIEIR T
DQ HEEfE N HL[13] [14]. JLERFIRR, IR DQ ik thr] R HLIE . IR RGEMME RE, 1A
JEMAMRLE[15]. Il 7 T, BEE CT BHFERoR, Sk DQ e & vl i B SCHNE 2 . 35 h AL
FREIE IS L R T 2y BRI ARTB . BRI A AR AT 4E AL SR I 5 I SRR IR 5 R IE 7R 7R DQ s
AT LB R P BRI S A P iy, R AR PR IR [16] [17]0 X 845 R IZOR, HP Bk CRRT
M H R AR EBRT “WERRIEH 7 . SRR Il . PRI A PR SCE
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3.2. FrEMFENERE R

MR RIS BTG SR R . REIEN 25 6] DQ B AT IR RRHE S
B, RIZHEEF NS, WEIDREEEPEE 7 d WBLEEE, FEREET 50 mL #4255t
TI[18]0 [A]—HIBNE—2B 40 #T 40 filifsl, RIUREAIE . E40M 0 AST S KM BT Logistic #5274
AR TS, B 9 i S S AN JFF 400 35 B e A8 T KU B $ o A E [ 19]

137 DQ e B FUG ML 4K 52 B . Zhou Al Lu 44N 50 14 HPLC-MS/MS #fiik [ DQ &
B, BENIET-HEN 50.0%, JET-EHVIGIMEK DQ W%, AST. ALT. WIEFHI CK-MB & # & AT
Ji R 3 A X R 22 2R G  METE VRO P S B B A, WA MK DQ IR FETIINIZE T/ AUC N 0.967
[20]. il 708 B F AR SCHE R, DQ FEEEABRFEAIIK R, RN EROARIEIR UL T A 7%
BH217. Meng Z5it—2548H, ABRILY DQ WKEEF 24 h Py & ™ BALEE VR4 2 B A AL T I ST 15U A
%, HIMIE DQ ¥ (115 1 (BBl Hh 25 5 I TR HE RS T T B [22]. Hu 50 DABEHLAR MRV BE A 2K DQ ¥k
FERME B AR, SRR TEGRZ M 25 3R BEAS I, R0 5 R L A2 (1 4 A o MR 20 A S48 A AR v 4
B fis 23]

BRULZGREESS, 6. FLER EIZ AN s R gE AR DG F At AT BN . Tang 50N 117 B2
P DQ FEE Y, KIUER. MZGREE. FLER. TR/ Egnig b, A& AR AST /& 28 d JET:
AR H 2K [24]0 Ling 6L T 20202 TG AN M BTG /MBI TR (TR OB
GCS P45, Fla A HE— 5 AW R MK DQ S (A THEUA AST, SBom HU B U (1 AR 36 E R I [25]
Qian 254N 60 Bl DQ 37 B FH M RIMR KSR, R WL E ARG QU URGE 3k N A 2507,
AUC N 0.97 [26]. ZEBAFRIFE S FAEEST 123 Bl 20t DQ &AL MR 2L, &Y DQ FIHE . ki
J&+ WBC MIFLER[27]. F&%HR DQ &, MiEWIEFAR DQ MR FERIE T ML fE [ K 35 28] TKIHIASE
RIVFEESG 24 h 4 ARAD A R0 B T 50T TR BE AR ARG [29] . TR EE R, BRRERIEN R
ZEMZ . MR FOZG S o AN RE M, GuiT AL IR T A7 AE 2 F L2k, RIS & IR B R B A
4 B UIRRIE bR ZE A VK [30] [31].

3.3.HP 5 CRRT BX& R FARVIEiL B Al

LI ER RS BN IR R DQ HHEERUA I EZIIATT . FHZ M T R, AR LR L
FAFT MBGENTXE LA B BB 2 IR e SRR, T i M 2 AL VRORE AL AE A A R R T AL T
BT B BB AR T REAE RN JE B 5 BRI AR TE[32] . AiE, Williams SE7E 5 FH LS B35 14
BB UAT L DQ VS ERAIX A IR, 4875 HP Jy RUAT e sz i e e M253RZ . R ahif Al 443 A Al
Rl 75 252 331 o

ENYISCIR AN AR SO “ I HP + RPEESCRE” BRI SR it 7 2RSS . STRIRAE LU R
B, HP AW BRI DQ WS, [ELRER 45 AR I 1) A LE I 240K B2 S 3, $RORAFAE LI I3 Afi s 24
h W32 HP 097 B S IE N ) DQ W EEAIR TR 741, BUN. Cr MR ERS DA ek, Ui W] 1391 HP
FREX B UEAN 2 48 B 1R BAT CRYEFI[34]0 XS4 % T MRV I BR 2 B L7548 DQ 1F N E k73
PRt 5, SCREIBIE BN 2GR FBE VPO HP 35 BRSO [35]. BHULTT I, SR E A2 HP of Resft L 5E 2 55 DQ
AL RE, 1 CRRT A IEEFFEHA T 974N HP (8] 2 AN A2 -

3.4. HP Bt& CRRT BYIGERIERE

WA G PRI 7E 2 L HP SRAES7 B Xt i, M % HP BX4& CVVH. CRRT 8¢ CVVHDF X 2% 5 ThHE Al
FETTR P . GKBE FLEE R IPE 4T 84 1 DQ g, RIGLLE HP JEah BHc& e Mgl 72
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h, % 7 K ALT. AST. Cr. IL-6. TNF-o X TXI 82, PaO, Fti, IR EAIERRIS R4, MODS &4
HH 69.2%F 2 42.2%, HWIEEZE R LS R X [36].

WE LN 72 4] DQ hEEHE, ME4 KA HP B4 CRRT, WIEARH HP, 4558 BoRmeid 1
A H WIRAEEN 38.9%, (KT XTHEAL 63.9%; FET-EH LR HELK, Y597 3~7 d J5 TBIL. ALT. Cr %%
FEbRE N IR e [37]. BSR4 70 5] DQ h g, XTIR4LFE 48 h AT 5 X HP, WFFT4LAE
HP %:fili %42 48 h CVVHDF, 53R Bt 4liG97 )5 s DQ WkZ. CK. LDH. WLEF. JRE%E. IL-6
AT TNF-o 3K TXTHEAL, 28 d SBT3 K 8.57%IM X HELL A 28.57% [38]. Dong F544 73 IR LK 73 25 P B 4
4 CVVH F T A vE Bt BpR R 55, 18 Bl 45 9 9 DQ H#E, HIK 8 h¥AYT 5 HMGB-1. IL-6.
IL-8. IP-10. MCP-1 Fl MIP-18 F[4Z) 53.9%~73.3%, HomZ%ar VML xd 48 0E A i 42 1 7T B A Il
[39].

T ORI SR Y P8I 5L HP BEE HD. #5uMi%2 60 5 DQ HHEg i, sk myled 4ia
J7 )5 IL-6. CRP. TNF-a LA R it ik G2 AU T 2 (K T- X R A [40]. TRBF555 60 B 75 s, HP 454
HD #5M HD 58 BE PR 2R K 7 25038 IS8R [41]; ZEM %% 102 BT 7878825 HP BEA HD B3k HD
PR IRIT 2. 4856 E Be i 18] 9 2038 1L-6. IL-8 Al TNF-a 7/KF-[42]. #% GRADE BEEKVFAN, IUA RS £
BRI/ NE AT L, AFAE R RS . A — SRS BT, TEHE A e M SO IR R
DRI, B MR Ak R BEAE 2 TG PRAESE (B T i, AR SRt FE[43]. AHCHIF SRR AR EE 0L 32 1,

Table 1. Summary of evidence on HP combined with CRRT
52 1. HP B£ & CRRT MR AFRIEREHE

B BB BRI R LR FiPR
BEAUITIEThAE. AR T PO, BAEEER Kk

ke N5 [ i, HP vs HP + Fritk -~ N s SV
- s FEFY)HE RS A 23, MODS KAER Giit 2 s
[36] 84 5l DQ h# MAGE 720 g o [
[ [el stk HP vs HP + CRRT BEAH 1 A HRERBIAL, 447 e A 7, i
[37] 72 ] DQ H & BFREK, S DhRE SR bR s fh i 7T BE A7 1E
BRAALIMIE DQ W& L LA . .
JoH L5 (BB » HPvs HP + % ez, e KRBT
38] 70 1 DQ 1 CVVHDEF 48 h g%ﬁmﬁfi%?%' BAIETH e
Dong &5 1M, 18 FlIEHHRE 2 FPSALCVVH ZRAE T R, 90d TR YN B BRI
[39] g, HrhDQ9 i HAFZ 50% DQ, FEAHE /N
3.5. HiLIREg

STIA BRI, HP BE CRRT MR “TERAE 2 BBl BT s ST RMalEs
W AT S, RN d5 B DI DQ. AHTHRARROR. Bz, MElK DQ
FRYE. ST I AR R T e ST . WL PR (R . B R B 0 Bl 5 5 ) i
Fo B, HP EAEMHREIRPURS), JUHRREES 24 h W AF MR TN, SAZhAHR L gL
M BkE LG T EE HP. 5=, CRRT "L AKI. Bhag. FMTtm. Ko, AEEHEME,. MODS 5
P I e XS A v PR IR 15 B BN o BB D0, 7 RS B ] KB E , TS5 & LR/ PR DQ IR PR
WUEE. FLRR. M. A&, ARSI A e REUIREEhA . BT, A Uiesiess HP. CVVH,
CVVHDF. LW el i3 73 2R S5 QAL 5, BRAG L AT R8s W I B T BRAREA L, ARsE N3
BEAIES B SR, HHE A G TIRRIAE44]. 2T EIRARFR AR BB R SR LI 1.
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$AHP, B8, MEE S HPIUMACRRT. BB,

. J/ . J/ . J/
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Figure 1. Hypothetical clinical decision-making flowchart for blood purification in acute DQ poisoning

1. 2t DQ FEMB AU RIRMEIGRRKRIE

EAERRE, EASAME DQ H# 30 d UEHAF, i, REE. ALRAZT HP 2T
2, SR MBFA T Be S TG ARG, (HZAE RN B AR DQ & AR, AR EHAHEWT HP B0 CRRT *f
ol DQ T EFIMAL IR AR [45]. PRIk, HRAKSKEHE SISk HP G CRRT fai ALE “BZ A , 1 o
TR, B &S Mk, FEREETEE. . IR S R AORE AR IR AT K
4. Wig

HP k& CRRT #5397 DQ H#E MG MR AW ZT: H—, HP 7935 ] s ARG 240
i, UHIES MR ER M B 27, CRRT W] 7E DQ AL H A AKL. FRHEE. RIENFRTFE %
G R A SRS R S SEI SR B HP S5 M 2GR B, SN PG SR A N BRI R ]
REAN 2 CARH T 2% B 255 - DA R EIEPEIR7R, HP Bt CVVH. CRRT 2 CVVHDF ] e T & TRk
RAEF T AEMEIIE T2, HEYAIRAE JRITR L FERIREL CRRT B fidibn A —, UEHE
e PR ARG, AR B HERE -

MY AN R R R AT DS . SR RER R, WEREE. ShRRE . IR
HOSHTRAR BR G HMEY . RSN EEE, BRENK DQ KA. R DQ WEE. Al [FF1
M 2R BEBERT (AR A . 56 =R ra ARG R =, AR, Az IRIILE. fRod, AR, AKI.
FEE G PRI R G E . PR A MODS. SR IEIT IR, A5 E M SIE &S K. HP JH3)
I IERTCH ETARIEAY . CRRT #a. BB A&, PrstRes. 2 E & mEtb. sik. SMERy.
HUBGE SR MR 3h 775 3R
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A JE R FUSLIN = AN T e S5 —, g LA 25 B AT RIS R TR AR A% O B9y AR, R
JE R R B S 55—, SRAIRTRBETE . £ HhOm s HP. HP + CVVH. HP + CVVHDEF.
HP + CRRT 2 &2 MBS I ESE3R 35 5=, 445 Afn, 05 28d f190d SET-3. FHiE
22, AKI VR . P R hRE . WP SR ) . AR BE I AR 3F RORE . RAFERRELLIERE |, A REMIZS “ ]
B EB0. SRAMAEE. FREE2 AL Ik B0 )

5. &g

S DQ i EATHE IR BUASET L SRR R A ASE T KR R L. HP BKE CRRT [1iR77
WHEAE TR TR S S A ABERE « ROREN R MG B DIRESC RS & 1% GRADE &8,
AT UESR A E L 2 O IR A, %SRS SRR T BECS i B AR bR . BEDIE BRI TS, A A2 BL
FERRGE— ARty SR BRHERE o IR PRSCB P DR AR B . mbis i 18] SR . i/ Rk . 5L
M. WUBT. FFRE. (RIMUE. #R2e RGuHFH M MODS XG#EATa& 0=, REE3) HP, JFEFAE AKI,
e, Ao, 25 S s B IR Bk U B B & CRRT . AR T IR 2 O RTHE PERF AT, 7T KRS 4
R BN T AR AL LB A T 5

BB

UG . 2. FRAE T ZIMEA SRR € « SCHRIfE . SCR g st L ie ot 2 b a7
7016 T T B B R R B RU2 R A RS A2 I AE 212 35 5 I BHS AR DR I PR 17 /i 18 v
TN, S S SCRRIEE . BORIRE R R 5 SO BT I 7] 2 A0 ) 250 A SC 58 I $R A AR S8
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