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IntroductionI

Indications for RRT in the context of poisoning, apart from 

DETOXIFICATION, are the same as other critical states



IntroductionI

International classifications linking AKI 

severity with mortality are also valid in the 

context of poisoning



I Introduction

The remainder of this presentation 

will focus on the indications for RRT, in the context of poisoning, with the 

aim of ExtraCorporeal Toxin Removal (ECTR)
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Do I need ExtraCorporeal Toxin Removal (ECTR)II

Can exposure or poisoning lead to serious complications

or even death?

Suspected ingested dose : 30 mg/kg 

Patient 40 years - 70 kg

Medical history
Epilepsy treated with immediate-release 

sodium valproate

Context
Therapeutic error with double intake 

of sodium Valproate (2g) 7 hours ago

Presentation No symptoms
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A review of US poison center data for 2004 showed over 9000 ingestions of valproic acid. A guideline that determines the conditions

for emergency department referral and prehospital care could potentially optimize patient outcome, avoid unnecessary emergency

department visits, reduce health care costs, and reduce life disruption for patients and caregivers. An evidence-based expert consensus

process was used to create the guideline. Relevant articles were abstracted by a trained physician researcher. The first draft of the

guideline was created by the lead author. The entire panel discussed and refined the guideline before distribution to secondary

reviewers for comment. The panel then made changes based on the secondary review comments. The objective of this guideline is to

assist poison center personnel in the appropriate out-of-hospital triage and initial out-of-hospital management of patients with a

suspected ingestion of valproic acid by 1) describing the process by which an ingestion of valproic acid might be managed, 2)

identifying the key decision elements in managing cases of valproic acid ingestion, 3) providing clear and practical recommendations

that reflect the current state of knowledge, and 4) identifying needs for research. This guideline applies to the acute ingestion and

acute-on-chroni c ingestion of immediate-releas e and extended-release dosage forms of valproic acid, divalproex, and valproate sodium

alone. Co-ingestion of additional substances could require different referral and management recommendations depending on the

combined toxicities of the substances. This review focuses on the ingestion of more than a single therapeutic dose and the effects of an

overdose. Although therapeutic doses of valproic acid can cause adverse effects in adults and children, some idiosyncratic and some

dose-dependent, these cases are not considered. This guideline is based on an assessment of current scientific and clinical information.

The expert consensus panel recognizes that specific patient care decisions might be at variance with this guideline and are the

prerogative of the patient and the health professionals providing care, considering all of the circumstances involved. This guideline

does not substitute for clinical judgment. Recommendations are in chronological order of likely clinical use. The grade of

recommendation is in parentheses. 1) All patients with suicidal intent, intentional abuse, or in whom a malicious intent is suspected

(e.g., child abuse or neglect) should be referred to an emergency department (Grade D). 2) Patients who are symptomatic (more than

somnolence or exhibiting coma or seizures) after a valproic acid ingestion should be referred to an emergency department (Grade C).

3) Asymptomatic patients with an unintentional acute ingestion of 50 mg/kg or more or asymptomatic patients who are taking the drug

therapeutically and who take an additional single acute ingestion of 50 mg/kg or more of any valproic acid formulation should be

referred to an emergency department for evaluation (Grade C). 4) Patients with unintentional ingestions of immediate-release valproic

acid formulations, who are asymptomatic, and more than 6 hours has elapsed since the time of ingestion, can be observed at home

(Grade C). 5) Patients with unintentional ingestions of delayed-release or extended-release formulations of valproic acid who are

asymptomatic, and more than 12 hours has elapsed since the time of ingestion, can be observed at home (Grade C). 6) Pregnant women

who ingest below the dose for emergency department referral and do not have other referral conditions should be directed to their

primary care obstetrical provider for evaluation of potential maternal and fetal risk. Routine referral to an emergency department for

immediate care is not required (Grade D). 7) Do not induce emesis (Grade C). 8) Activated charcoal can be administered to

asymptomatic patients who have ingested valproic acid within the preceding hour (Grade C). Prehospital activated charcoal

administration, if available, should only be carried out by health professionals and only if no contraindications are present. Poison

centers should follow local protocols and experience with its use. Do not delay transportation in order to administer activated charcoal

(Grades D). 9) In patients who have ingested valproic acid and who are comatose, naloxone can be considered for prehospital

administration in the doses used for treatment of opioid overdose, particularly if the patient has respiratory depression (Grade C). 10)
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Suspected Ingested Dose 

< 50 mg/kg

No symptom at H+6

No indication for 

extracorporeal toxin 

removal (ECTR)

1



Do I need ExtraCorporeal Toxin Removal (ECTR)II

Can the toxicity be prevented/reversed by administering

an antidote?

Opioid syndrome

Patient 32 years - 72 kg

Medical History Unknown

Context
Found on the street, a syringe at his 

side

Presentation
Myosis - Calm coma - Bradypnea at 

11/minute

Oxygen therapy

Naloxone titration and 

recovery after 0.2 mg

No indication for 

extracorporeal toxin 

removal (ECTR)

2



Do I need ExtraCorporeal Toxin Removal (ECTR)II

Can toxicity be minimized by a treatment that limits

absorption or increases elimination?
3

Activated charcoal



I GI decontamination by activated charcoal
• Not for all exposures = presumed toxic dose

• Carbo-absorbable toxins i.e. soluble / not ions (lithium)

• Contraindications :

• Compromised airways (disturbed consciousness +++) unless patient
intubated

• Hydrocarbons, foaming agents

• Risk of digestive perforation/hemorrhage

• Urgent endoscopy

II

Acute poisoning

Immediate release

1 dose within 1 hour of 
ingestion

Extended-release

Repeated doses every 6 
hours



Do I need ExtraCorporeal Toxin Removal (ECTR)II

Can toxicity be minimized by a treatment that limits

absorption or increases elimination?
3

Activated charcoal Polyethylene glycol (PEG) 



GI decontamination by polyethylene glycol (PEG) II
• Not for all exposures = presumed toxic dose

• No carbo-absorbable toxins 

• Contraindications :

• Compromised airways (disturbed consciousness +++) unless patient
intubated

• Hydrocarbons, foaming agents

• Risk of digestive perforation/hemorrhage

• Urgent endoscopy

Acute poisoning

Recommended

Iron - Lithium - Potassium



Do I need ExtraCorporeal Toxin Removal (ECTR)II

Can toxicity be minimized by a treatment that limits

absorption or increases elimination?
3

Activated charcoal Polyethylene glycol (PEG) Alkaline diuresis

Greater elimination of 

salycilates at alkaline 

urine pH



Can toxicity be minimized by a treatment that limits absorption 
or increases elimination?

1

Do I need ExtraCorporeal Toxin Removal (ECTR)II

Can exposure or poisoning lead to serious complications

or even death?

3

Can this toxicity be prevented/reversed by administering an
antidote?

2

Yes

No

No

No

Yes

Yes

No indication for 

extracorporeal toxin removal 

(ECTR)

No indication for 

extracorporeal toxin removal 

(ECTR)

No indication for 

extracorporeal toxin removal 

(ECTR)

I need ExtraCorporeal Toxin Removal 



Outline

IntroductionI

II Do I need ExtraCorporeal Toxin Removal (ECTR)

III Will ECTR using RRT benefit my patient?

IV Which RRT method(s) for ECTR?

VI Conclusion

V Who should be dialyzed?



Will ECTR using RRT benefit my patient?III

Is the toxin theoretically eliminated by a RRT method?1

Volume of distribution



Volume of distributionIII

To be eliminated, the toxin must be in the vascular compartment.

The xenobiotic must therefore be “poorly” distributed in the tissues.

The LOWER the Volume of Distribution (Vd) of a toxin 

the LESS the toxin will be distributed in tissues

No 

tissue 

distribution

0,06 L/Kg

Distribution is 

limited 

to the interstitial 

compartment

0,6 à 1 L/Kg

Massive 

tissue 

distribution

> 1- 2 L/Kg

Ideally Volume of Distribution 

< 1 L/kg



Will ECTR using RRT benefit my patient?III

Is the toxin theoretically eliminated an RRT method?1

Volume de distribution Molecular weight



Molecular weightIII

Theoretical

Observed

< 500 Da < 4000 Da



Will ECTR using RRT benefit my patient?III

Is the substance theoretically eliminated by an ECTR

technique?
1

Volume de distribution Molecular weight Plasma protein binding



Plasma protein bindingIII

< 500 Da < 4000 Da

Ideally plasma 

protein binding 

< 60%



Will ECTR using RRT benefit my patient?III

Is the endogenous clearance of the toxin < 4 ml/min/kg?2



Will ECTR using RRT benefit my patient?III

Is the endogenous clearance of the toxin < 4 ml/min/kg?2

Metformine



Will ECTR using RRT benefit my patient?III

Does ECTR improve clinical symptoms and/or outcome?3

Eliminating the toxin is all well and good, but it must improve the patient's clinical condition.

No randomized controlled trial in clinical toxicology = case reports / retrospective series

Lithium

Not all patients will benefit = which patients will benefit from ECTR? = what criteria = clinical? dosage? 

biological abnormalities? 



Will ECTR using RRT benefit my patient?III

Does ECTR improve clinical symptoms and/or outcome?3
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Which RRT method(s) for ECTR?IV

Methanol

Intermittent



Which RRT technique(s) for ECTR?IV

However, at the present time, there is no scientific evidence to 

support the superior efficacy of these techniques in terms of 

elimination of the toxin or decreased severity of the clinical features or 

morbidity and mortality. 



Which RRT method(s) for ECTR?IV

Albumine dialysis



Which RRT method(s) for ECTR?IV



1,5 mg eliminated

1 tablet = 5 or 10 mg !

Which RRT method(s) for ECTR?IV
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Who should be dialyzed?V

Recommendations from international experts

Based on a highly rigorous methodology

Most recommendations are based 

on a low level of evidence 

All require optimal treatment prior to initiation of 

hemodialysis



Who should be dialyzed?V
Clinique Biologique Analytique Durée

Lithium (Li)
Coma OR Seizures OR 

Dysrythmia

AKI KDIGO 2 AND [Li+] > 4 
[Li+] < 1 mmol/l

Hemodialysis duration 

at least 6 hours
[Li+] > 5 mmol/l

Decrease in [Li+] elimination over 36 hours

Metformine Shock OR coma

Lactate > 20 mmol/L OR 

pH ≤ 7.0 OR 

AKI OR

ALF

Lactate < 3 mmol/L AND

pH > 7.35

Salycilates
Decrease in consciousness 

OR hypoxemia

[salicylates] > 7.2 mmol/L Clinical improvement AND 

[salicylate] < 1.4 mmol/l OR 

Hemodialysis duration 

at least 6 hours

AKI KDIGO 2 AND [salicylates] > 6.5 mmol/L

pH ≤ 7.2

Phenobarbital

Prolonged coma OR Shock
[phénobarbital] stagnates or 

increases despite repeated 

administration of CA

Clinical improvementRespiratory depression 

requiring intubation

Valproate (VPA)

Shock OR Cerebral oedema
pH ≤ 7.1

Hyperammoniemia

[VPA] > 1300 mg/L Clinical improvement

Chest tube insertion for coma [VPA] > 900 mg/L OU [VPA] entre 50-100 mg/l



Intermittent hemodialysis is always recommended as first-line 
treatment

1

ConclusionVI

Do I need an ECTR?

Will ECTR using RRT benefit my patient?2

Yes

Yes

No

No

No indication for 

extracorporeal toxic removal 

(ECTR)

No indication for 

extracorporeal toxic removal 

(ECTR)

• Lithium

• Phenobarbital

• Salycilates

6 xenobiotics for which hemodialysis 

may be indicated

• Valproate

• Theophylline

• Metformine

Expert centres
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