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[ Abstract] The incidence of acute poisoning caused by commonly used clinical drugs has been
increasing annually, but specific antidotes are lacking in most drug poisonings. Blood purification plays a
crucial role in the treatment of acute poisoning. However, there are currently no unified recommendations
in China regarding its application in cases of acute poisoning from commonly used clinical drugs. This
consensus focuses on pharmacokinetics, summarizing and outlining the strategies for applying blood
purification in the treatment of acute poisoning caused by these drugs. lts aim is to assist the clinicians in
improving their understanding of pharmacokinetic parameters and the corresponding blood purification
methods, so that they can select the appropriate blood purification technique and make suitable treatment
plans based on the pharmacokinetic characteristics of the drug involved in order to improve the outcomes
in treating the patients with acute poisoning from commonly used clinical drugs.
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M S # M/ s TRy i B R 2
Wr, AL CRRT BE 5 A BIR B2 ML /> HD J5 245 %) 547
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FE A BT <60.0
HF paRi <50.0 <2.0 <80 240 + o+ +
CRRT PREL XA <50.0 <2.0 <80 80 ¥+ +
R <50.0
HP % i - <lI. 2

% B CytoSorb ILIRERHHE <60.0 0 <95 00 + + + + +
PE B/t iE LS A g W < 300.0 <1.0 >95 50 + 4+ TR

W HD A ILRENT , HE M IR , CRRT e etk B R 40897  HP N LR HE R , PE M LY B4, MW 920 T4, Vd R W16 A1,

BRPP WM HE AL AR, + 7 WK, + + "8, + + + 7N



HPE SR 2024 4E 11 H 5544 % 5 11 ] Chin J Crit Care Med Nov. 2024 ,Vol 44, No. 11 -+ 935 .

6 NG

AL GO I WA I PR DL 25y 2t e
RPN SR T 2% R R R AR T 25 )
Hh R RN T S L e R R S AT PP e
TR DAY B T VT A AT R0, — HLRf R
WU A a7 NS RIS 3l RSS2 80h 324
Py 254X B0 T 2 Ak 1 S S U0 L9 AR I SR
M T 258 2k e 9 S 20 1 22 RE Bl e i
FT BRI AN R R, ol DL R A [R] ) I 8 A 3
JrRRIE LA, DU fe R B B v 25 W) P 75
FACHORIIR AN, AN B, i s R DL
25 2k TR I RO IR T T R e % B R
FRTEOL, inAE e Al ARIS ABUE LA BN
HE FRE- IFIIRE B IIRESE , LIS B i b i R0A
HER .

HEARAFREPFITHIAAR U REEA R R,

HEZENIER KA, FELT

LR, BB RPH WA ERESH

(ETHRINENERERAY AR Z N RS
BRI HIYEREBR (BB REBHT) .

LE(TELEHARFRER), ZHET(ATREEZE
), LEE(HIRKFEFERES —ER), LE&R(LE
RBRFEFEWRERALER), X PE(TAETPCE
BR),FHIL( LHTPEAREMELLEER), F PARCEM
EHXFMES —ER), REL(FHREF—ER), %
LH(FTEHEFHERALTHRER) REE(FNKFH
Bt —ER) R (T RFARER), % LHEOLE A
ARER) BLE(RETFARER), P4 A(LBTEH
KFHF_WMBER), AR (BLRABAXFH —WBE
B, EX( LiEREER), ZEX(ZHNREFER),
BHRR(EBTARER), ZHE(LRTEHRFZRAN
ER),5fFFEX(FPEARBRXELER) ,MIE(THE
GEFRE)BER)  RBRF(LEXFHEPLER),K
K(FHEAARER), KER(BXLBRXFE _WEE
), RAL(PHRFHRBEER), RFIW(BEREKRF
FoWBER),RIMCZARBEARER),KEZR(T A A
WER), KB (LFRER), FER(HLRFEFERE
H—BER),RE(LETRFER), M&(CEaEHXFE
—MEER) BERGLAREFAEER), Kbk (LhE
ARER) ,GEE(S MNEMFRFHES ZER),H 5
((PREBBEFLEE)VREN) AL FHRXFRETS
THRLER) , AR (ZHRFRBEER),FBW(LET
FARARER) , RAR(SBEAHRERENBER),HN
(T HEEARER), EEF (T XFEFRMBIRL X

ER),AAA(THAARER), A £BALEFRFS
(American College of Emergency Physicians, ACEP) ], & 4|
(RXKFEPHER), LAKR(HIRKFEFRIEHNE
), EEF(REEMRXFEER), A F(ATTHFIAR
ER),SHE(ANKFE—RBEER), F(FEF EH
FREOEMER) AW XFEBER), §AK(HEI X
FE-WEBEER),Z2F(RINTARER), ZH(FTEEH
RFEWES—ER), RC((FTEAARES)HHEN), B
F(RGTEARER), UM (HRERXFE—HEE
B),BEE(WN KFEBER), FAL(F L KFINEN
GAER),RER(GHREHRFMBELTAIHER), &
(P LURFWEFE—ER), RIA(HTAAKRER),H
FR(ENMKFEMES —ER), EM((TEEKES) %4
) EUU(BERBRFEWEER) , & (L RT TP
EER),ELK(BLEXABRFF_WEBEER),FEH(L
HEPEHREIWBELRER), Bk - R (HiEg s
RABRARER)

% 30k

(1] HEZEDEMREZRRS. 2023 HE TA@ELITHFEEM]. dt
A P PR BE R R L A, 2024.

(2] XUlh, frk, sk, 45 FRE 2012 -2016 4F 2 E PR AT
TR T[T ], IRZISATS, 2018, 19(8) : 528 -532.

(31 I, SRR AR, XMW, 25, 2019 -2022 AEREHL R ek
PR E WATIRE R AT [T]. AR EE B Adi, 2023, 18
(6): 783 -788.

(4] KA, THC, W, . LBHHX A =R BB 6 902 £
SRR E RAT R T [J]. ST BE A, 2020, 27
(3):290 -295.

[51 BUE, B, skEAM, &5, VLTS 46 M= Bk
APEThEERE AR R[], hE2REE, 2020,
40(12) . 1163 -1167.

[6] Ghannoum M, Lavergne V, Gosselin S, et al. Practice trends in
the use of extracorporeal treatments for poisoning in four countries
[J]. Semin Dial, 2016, 29(1) . 71 -80.

[7] Bouchard J, Roberts DM, Roy L, et al. Principles and operational
parameters to optimize poison removal with extracorporeal treat-
ments[ J]. Semin Dial, 2014, 27(4) . 371 -380.

(8] "FEENM2ZZEND 2, T EBEREShRESHE L)
Zoie. AP ERNZE ST RN ], hERIEN A
HLFZ4ik, 2016, 2(6) : 333 —347.

[9] Daly FFS, Little M, Murray L. A risk assessment based approach
to the management of acute poisoning|[ J]. Emerg Med J, 2006,
23(5): 396 -399.

[10] Holstege CP, Borek HA. Toxidromes[ J]. Crit Care Clin, 2012,

28(4): 479 —498.

[11] Gosselin S, Juurlink DN, Kielstein JT, et al. EXTRIP work-
group. Extracorporeal treatment for acetaminophen poisoning:
recommendations from the EXTRIP workgroup[ J]. Clin Toxicol
(Phila) , 2014, 52(8) : 856 —867.

[12] Mactier R, Laliberté M, Mardini J, et al. Extrip workgroup. Ex-

tracorporeal treatment for barbiturate poisoning: recommendations



- 936 -

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

R SRR 2024 4E 11 H 5544 % %5 11 ] Chin J Crit Care Med Nov. 2024 ,Vol 44, No. 11

from the EXTRIP workgroup [ J].
(3): 347 -358.
Ghannoum M, Yates C, Galvao TF, et al. EXTRIP workgroup.

Extracorporeal treatment for carbamazepine poisoning: systematic

Am ] Kidney Dis, 2014, 64

review and recommendations from the EXTRIP workgroup [ J].
Clin Toxicol, 2014, 52(10) : 993 —1004.

Ghannoum M, Laliberté M, Nolin TD, et al. EXTRIP work-
group. Extracorporeal treatment for valproic acid poisoning: sys-
tematic review and recommendations from the EXTRIP workgroup
[J]. Clin Toxicol(Phila) , 2015, 53(5) : 454 —465.

Anseeuw K, Mowry JB, Burdmann EA, et al. EXTRIP workgroup.
Extracorporeal treatment in phenytoin poisoning: systematic
review and recommendations from the EXTRIP ( extracorporeal
treatments in poisoning ) workgroup[ J]. Am J Kidney Dis, 2016,
67(2): 187 -197.

Decker BS, Goldfarb DS, Dargan PI, et al. EXTRIP workgroup.
Extracorporeal treatment for lithium poisoning: systematic review
and recommendations from the EXTRIP workgroup [ J]. Clin J
Am Soc Nephrol, 2015, 10(5) ; 875 —887.

Isbister GK, Balit CR, Whyte IM, et al. Valproate overdose: a
comparative cohort study of self poisonings[ J]. Br J Clin Phar-
macol, 2003, 55(4) . 398 —-404.

Calello DP, Liu KD, Wiegand TJ, et al. Extracorporeal treat-
ments in poisoning workgroup. Extracorporeal treatment for met-
formin poisoning: systematic review and recommendations from
the extracorporeal treatments in poisoning workgroup [ J]. Crit
Care Med, 2015, 43(8): 1716 - 1730.

Juurlink DN, Gosselin S, Kielstein JT, et al. EXTRIP Wwork-
group. Extracorporeal treatment for salicylate poisoning: systematic
review and recommendations from the EXTRIP workgroup [ J].
Ann Emerg Med, 2015, 66(2) . 165 - 181.

Hoegherg LCG, Shepherd G, Wood DM, et al. Systematic re-
view on the use of activated charcoal for gastrointestinal decon-
tamination following acute oral overdose[ J]. Clin Toxicol ( Phi-
la), 2021, 59(12) : 1196 -1227.

No authors listed. Position statement and practice guidelines on
the use of multi — dose activated charcoal in the treatment of acute
poisoning[ J]. J Toxicol Clin Toxicol, 1999, 37(6) : 731 -751.

Roberts DM, Gallapatthy G, Dunuwille A, et al. Pharmacologi-
cal treatment of cardiac glycoside poisoning[ J]. Br J Clin Phar-
macol, 2016, 81(3): 488 —495.

Skinner CG, Chang AS, Matthews AS, et al. Randomized con-
trolled study on the use of multiple — dose activated charcoal in
patients with supratherapeutic phenytoin levels[ J]. Clin Toxicol
(Phila) , 2012, 50(8) : 764 - 769.

Proudfoot AT, Krenzelok EP, Vale JA. Position paper on urine
alkalinization[ J]. J Toxicol Clin Toxicol, 2004, 42(1): 1 -26.

B, BE, T, % AR R in T A
PERE PRI RBTRE[T]. WK 4, 2011, 12(4):
238 -241.

R, /NI K ARG P R AR AL Al
WITWEIT[T]. Ml RFFEM (EE/), 2014, 34(5):
380 -381.

Mccabe DJ, Lu JJ. The association of hemodialysis and survival
in intubated salicylate — poisoned patients [ J ].

Med, 2017, 35(6) : 899 —903.

Am J Emerg

(28]

[29]

[30]

[33]

[34]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Bouchard J, Lavergne V, Roberts DM, et al. Availability and
cost of extracorporeal treatments for poisonings and other emer-
gency indications: a worldwide survey [ J ]. Nephrol Dial
Transpl, 2017, 32(4) : 699 —706.

Ghannoum M, Hoffman RS, Gosselin S, et al. Use of extracor-
poreal treatments in the management of poisoning [ J]. Kidney
Int, 2018, 94. 682 - 688.

Yates C, Galvao T, Sowinski KM, et al. EXTRIP workgroup.
Extracorporeal treatment for tricyclic antidepressant poisoning:
recommendations from the EXTRIP workgroup[ J]. Semin Dial
2014, 27(4) : 381 -389.

Chetty M, Sakar P, Aggarwal A, et al. Carbamazepine poisoning:
treatment with haemodialysis [ J ]. Nephrol Dial Transplant,
2003, 18(1): 220 -221.

Ghannoum M, Roberts DM, Goldfarb DS, et al. EXTRIP work-
group. Extracorporeal treatment for methotrexate poisoning: sys-
tematic review and recommendations from the EXTRIP workgroup
[J]. Clin J Am Soc Nephrol, 2022, 17(4) . 602 - 622.
Mirrakhimov AE, Barbaryan A, Gray A, et al. The role of renal
replacement therapy in the management of pharmacologic poisonings
[J]. Int J Nephrol, 2016, 2016 3047329.

Fertel B, Nelson LS, Goldfarb DS. Extracorporeal removal tech-
niques for the poisoned patient: a review for the intensivist[ J]. J
Intensive Care Med, 2010, 25(3) : 139 - 148.

Bouchard J, Shepherd G, Hoffman RS, et al. EXTRIP work-
group. Extracorporeal treatment for poisoning to beta — adrenergic
antagonists; systematic review and recommendations from the EX-
TRIP workgroup[ J]. Crit Care, 2021, 25 201.

Tolwani A. Continuous renal replacement therapy for acute kid-
ney injury[J]. N Engl J Med, 2012, 367(26) . 2505 -2514.
Winchester J, Audia P. Extracorporeal strategies for removal of
middle molecules[ J]. Semin Dial, 2006, 19(2) ; 110 - 114.
Ronco C, Clark WR. Haemodialysis membranes[ J]. Nat Rev
Nephrol, 2018, 14(6) : 394 —-410.

Wolley M, Jardine M, Hutchinson C. Exploring the clinical rele-
vance of providing increased removal of large middle molecules
[J]. Clin J Am Soc Nephrol, 2018, 13(5) . 805 - 814.
Roumelioti ME, Trietley G, Nolin T, et al. Beta —2 microglobulin
clearance in high — flux dialysis and convective dialysis modalities ;
a meta — analysis of published studies[ J]. Nephrol Dial Trans-
plant, 2018, 33 1025 - 1039.

Roberts DM, Buckley NA. Pharmacokinetic considerations in
clinical toxicology: clinical applications[ J]. Clin Pharmacoki-
net, 2007, 46(11) : 897 —939.

Matzke GR. Status of hemodialysis of drugs in 2002 J]. J Pharm
Pract, 2002, 15(5) : 405 -418.

De Pont ACJM. Extracorporeal treatment of intoxications [J].
Curr Opin Crit Care, 2007, 13(6) : 668 —673.

Licari E, Calzavacca P, Warrillow SJ, et al. Life — threatening
sodium valproate overdose: a comparison of two approaches to
treatment[ J]. Crit Care Med, 2009, 37(12): 3161 —3164.
Ghannoum M, Troyanov S, Ayoub P, et al. Successful hemodial-
ysis in a phenytoin overdose: case report and review of the litera-
ture[ J]. Clin Nephrol, 2010, 74(1) ; 59 - 64.
Sikma MA, van den Broek MP, Meulenbelt J.

unbound drug fraction in acute carbamazepine intoxication: suita-

Increased



HPE SR 2024 4E 11 H 5544 % 5 11 ] Chin J Crit Care Med Nov. 2024 ,Vol 44, No. 11

- 937 -

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

bility and effectiveness of high — flux haemodialysis[ J]. Intensive
Care Med, 2012, 38(5): 916 -917.

Ronco C, Bellomo R. Hemoperfusion; technical aspects and
Crit Care, 2022, 26(1) . 135.

Kan G, Jenkins I, Rangan G, et al. Continuous haemodiafiltra-

state of the art[ J].

tion compared with intermittent haemodialysis in the treatment of
methanol poisoning [ J ]. Nephrol Dial Transplant, 2003, 18
(12) : 2665 -2667.

Poyant JO, Albright R, Clain J, et al. Extracorporeal elimination
of butalbital in acute aspirin — butalbital — caffeine — codeine
(fiorinal with codeine ) poisoning [ J ]. Clin Toxicol ( Phila ),
2018, 56(6) : 439 —441.

Gagnon DJ, Jwo K. Tremors and agitation following low — dose
intravenous hydromorphone administration in a patient with kidney
dysfunction[ J]. Ann Pharmacother, 2013, 47(7 -8) . €34.
Baylis S, Costa — Pinto R, Hodgson S, et al. Combined
hemoperfusion and continuous veno — venous hemofiltration for
carbamazepine intoxication [ J ]. Blood Purif, 2022, 51 (9):
721 -1725.

Agrawal A, Nogar JN, Koenig S. Management of lamotrigine
overdose using hemodialysis[ J]. Am J Emerg Med, 2019, 37
(8): 1603.

Hartjes A, Machnik M, Kubasta C, et al. Severe clozapine poisoning
treated by extracorporeal blood purification therapy [ J]. Case
Rep Nephrol Dial, 2023, 13(1) ; 84 -89.

Yu G, Cui S, Jian T, et al. Gluteal muscle damage and rhab-
domyolysis after olanzapine poisoning: a case report[ J]. J Int
Med Res, 2021, 49(10) ; 3000605211047761.

Reuchsel C, Gonnert FA. Successful treatment of severe quetiapine
intoxication with CytoSorb hemoadsorption [ J]. J Clin Pharm
Ther, 2022, 47(9) . 1471 - 1474.

XUBKAE, X di4e, BEBOF. AR RO A5 B B e T
FLOI[T]. PEZREY:, 2006, 26(2): 103.

RV LR TR A LB AT I RO R R 1 RS [ T].
HAREEE, 2012, 33(27) : 6048.

SOV, TRIGEHE, ARYRES, 5. TR VOB 5 M W AL
IR 1 L)) IR A B2 28, 2019, 12
(23): 104 -105.

Juneja D, Singh O, Bhasin A, et al. Severe suicidal digoxin
toxicity managed with resin hemoperfusion; a case report[ J ].
Indian J Crit Care Med, 2012, 16(4) : 231 -233.

Mowry JB, Burdmann EA, Anseeuw K, et al. EXTRIP work-
group. Extracorporeal treatment for digoxin poisoning: systematic
review and recommendations from the EXTRIP workgroup [ J].
Clin Toxicol( Phila) , 2016, 54(2) . 103 —114.

L, MR, BERIF. S IR RE VAT 2
BOAE g L[], thARg E KBRS, 2014, 2(11) .
657 - 658.

i, AR, MR, % ARJIGHEE A DRt RUi sl 1
BILy]. PE2EEY, 2007, 27(2) : 192.

Demirkol D, Karacabey BN, Aygun F. Plasma exchange treat-
ment in a case of colchicine intoxication[ J|. Ther Apher Dial,
2015, 19(1): 95 -97.

Lu X, Liu Y, Wang C, et al. Pathogenic characteristics and
treatment in 43 cases of acute colchicine poisoning[ J]. Toxicol

Res (Camb), 2021, 10(4) : 885 —892.

[65]

[66]

[67]

[68]

[70]

[71]

[72]

(73]

[74]

[75]

[76]

[77]

[78]

[79]

Ghannoum M, Wiegand TJ, Liu KD, et al. EXTRIP workgroup.
Extracorporeal treatment for theophylline poisoning: systematic
review and recommendations from the EXTRIP workgroup [ J].
Clin Toxicol (Phila) , 2015, 53(4) : 215 -229.

Wong A, Hoffman RS, Walsh SJ, et al. EXTRIP workgroup.
Extracorporeal treatment for calcium channel blocker poisoning:
systematic review and recommendations from the EXTRIP work-
group[ J]. Clin Toxicol (Phila), 2021, 59(5) : 361 -375.
Raina R, Grewal M K, Blackford M, et al. Renal replacement
therapy in the management of intoxications in children; recom-
mendations from the pediatric continuous renal replacement thera-
py (PCRRT) workgroup [ J]. Pediatr Nephrol, 2019, 34 (11) .
2427 -2448.

Rahman MH, Haqqie SS, Mcgoldrick MD. Acute hemolysis with
acute renal failure in a patient with valproic acid poisoning treated
with charcoal hemoperfusion[ J]. Hemodial Int, 2006, 10(3) :
256 —259.

Ghannoum M, Bouchard J, Nolin TD, et al. Hemoperfusion for
the treatment of poisoning: technology, determinants of poison
clearance, and application in clinical practice[ J]. Semin Dial,
2014, 27(4) : 350 -361.

Scheier J, Nelson PJ, Schneider A, et al. Mechanistic considera-
tions and pharmacokinetic implications on concomitant drug ad-
ministration during CytoSorb therapy [ J J.
2022, 4(5) : €0688.

INERE, SR, VIITSE, 55, BOLREROK AT HEE
HLBILT]. PAEfETER AR, 2020, 32(2) ; 240 —242.
Sazonov V, Tobylbayeva Z, Saparov A, et al. New therapeutic

Crit Care Explor,

approach to reduce methotrexate toxicity after high — dose chemo-
therapy in a child with acute lymphocytic leukemia; efficacy and
safety of hemoadsorption with HA — 230 adsorber [ J ]. Blood
Purif, 2022, 51(1): 91 -95.
ZEpk, 2R, EWERL MR IIA YT RGN b RS SE IR
Hee3 BI)]. hAese HLRHIG K 42 =&, 2019, 34 (11) .
870 - 872.
Ouellet G, Bouchard J, Ghannoum M, et al. Available extracor-
poreal treatments for poisoning: overview and limitations[ J]. Se-
min Dial, 2014, 27(4) . 342 -349.
Schutt RC, Ronco C, Rosner MH. The role of therapeutic plas-
ma exchange in poisonings and intoxications [ J]. Semin Dial,
2012, 25(2) : 201 -206.
Ozkale M, Ozkale Y. The role of therapeutic plasma exchange in
the treatment of childhood intoxication: a single — center experience
[J]. Pediatr Crit Care Med, 2020, 21(11) : €988 —995.
Padmanabhan A, Connelly — Smith L, Aqui N, et al. Guidelines on
the use of therapeutic apheresis in clinical practice — evidence —
based approach from the writing committee of the American society
for apheresis; the eighth special issue[ J]. J Clin Apher, 2019,
34(3). 171 -354.
Mahmoud SH, Buhler J, Chu E, et al. Drug dosing in patients
undergoing therapeutic plasma exchange [ J ]. Neurocrit Care,
2021, 34(1): 301 -311.
Buyukgoz C, Gangu S, Gowani F, et al. Treatment of comatose
patient from cyclobenzaprine overdose with therapeutic plasma
exchange[ J]. J Clin Apher, 2022, 37(3) ; 313 -315.

[ Wk H 151.2024 =10 — 101 [ A SC 4t . 25414 ]



