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CAS	N°1



Cas	clinique

Une	patiente	de	57	ans	est	amenée	aux	urgences.

- retrouvée	confuse	(GCS	14)	à	son	domicile	par	son	mari	qui	ne	
l’a	pas	vue	depuis	24h

- à	ses	cotés	:	plusieurs	boîtes	de	Teralithe 400	mg	LP (traitement	
habituel)



Question	1

Vous suspectez une intoxication par sels de lithium.

Vous n’y connaissez rien.

Vous décidez de regarder dans le Vidal pour connaître les
caractéristiques pharmacocinétiques du lithium.



Question	1	:	Quels	sont	les	caractéristiques	
PK	du	lithium	?

A	- peu	absorbé,	mauvaise	biodisponibilité

B - élimination	rénale	exclusive

C	- fort	métabolisme	hépatique	en	métabolites	actifs

D	- faible	volume	de	distribution	

E - interactions	PK	fréquentes



ABSORPTION: 100 % 
après ingestion orale

DISTRIBUTION:
- faible Vd (0,7 et 1 L/kg)
- 0 fixation aux protéines

METABOLISME: 0

DEMI-VIE:
- entre 16 et 30 heures
- augmentée en cas de 

traitement au long court

Passage lent lithium dans le
cerveau

Terhaag B. Int J Clin Phar Bio. 1978

Accumulation cérébrale de
lithium lors des traitements
chroniques

Hillert M. Neurosci Lett. 2012
Hanak AS. Toxicol Sci. 2015

Augmentation de la durée
d’exposition en cas de forme LP.

Grandjean EM. CNS drugs. 2009

Mécanisme de transport BHE 
inconnus.

Filtration glomérulaire complète.
Grandjean EM. CNS drugs. 2009

Réabsorption au niveau du tube 
contourné proximal

Timmer R. J Am Soc Nephrol. 1999

Possible réabsorption au niveau 
du  tube contourné distal en cas 
de régime désodé

Thomsen K. Nephrol Dia Trans. 2006

ELIMINATION: rénale 
quasi exclusive (90%).

Pharmacocinétique
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Question	2	:	Quels	sont	les	deux	examens	
à	effectuer	en	urgence	pour	rechercher	des	
complications	?

A	- EEG

B - ECG

C	- dosage	plasmatique	de	lithium	sur	tube	hépariné

D	- dosage	du	lithium	intra-érythrocytaire

E - dosage	plasmatique	de	lithium



Non spécifique

• déshydratation, insuffisance 
rénale 

• diminution du trou anionique

• hyperleucocytose / leucopénie

• hypercalcémie

• hyper amylasémie

Signes neurologiques EEG
• troubles de la conscience (confusion, 

coma, convulsions)
• troubles du tonus (hypertonies, rigidité)
• mouvements anormaux (tremblements, 

myoclonies)
• troubles de l’équilibre : ataxie

Signes digestifs
• diarrhée
• nausées, vomissements.

CLINIQUE

Signes cardiovasculaires :  ECG
• allongement du QT, arrythmies
• choc

BIOLOGIQUE

Complications AIGUES

Complications CHRONIQUES

Syndrome	of	irreversible effectuated neurotoxicity (SILENT)

Hansen	HE.	Q	J	Med.	1978Adityanjee.	Pharmacopsychiatry 1989Goddard	J.	BMJ	1991

Présentation clinique et complications
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Signes neurologiques : stupeur-obnubilation, rigidité-
hypertonie
Signes hémodynamiques : hypotension 

Signes digestifs : diarrhée, nausées, vomissements
Signes neurologiques : tremblements, reflexes vifs, agitation 
ou somnolence, faiblesses musculaires, ataxie. 

0
Patient asymptomatique

2

Signes neurologiques : coma, convulsions, myoclonies
Signes hémodynamiques : choc3

Hansen	HE.	Q	J	MED	1978

Score de Hansen et Amdisen
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La	[Li]	doit	être	réalisée	sur	un	tube	sans	héparinate
de	lithium,	pas	d’intérêt	de	la	[Li]	intra-érythrocytaire



Cas	clinique

Une	patiente	de	57	ans	est	amenée	aux	urgences.

- retrouvée	confuse	(GCS	14)	à	son	domicile	par	son	mari	qui	ne	
l’a	pas	vue	depuis	24h

- à	ses	cotés	:	plusieurs	boîtes	de	Teralithe 400	mg	LP (traitement	
habituel)

- nombreux	blisters	:	dose	supposée	ingérée	=	12	grammes

- [Li]	=	2,4	mmol/L.



Question	3	:	Quels	sont	d’après	vous	les	
facteurs	prédictifs	de	gravité	?

A	- son	niveau	de	conscience

B - la	forme	LP

C	- la	dose	supposée	ingérée

D	- la	lithémie

E - un	traitement	chronique	par	lithium



• étude rétrospective, patient admis en réanimation (n=128)

• critères prédictifs de gravité à l’entrée définis par : 
ü ventilation mécanique > 48h

ü survenue d’un choc

ü convulsions cliniques ou infra-cliniques

patients (p¼ 0.02) in contrast to the proportions of sustained
release formulations and chronic treatment. On admission,
GCS was significantly lower (11 [7; 14] vs. 14 [13; 15],
p¼ 0.001) and serum creatinine (110 lmol/l [79; 206] vs.
83 lmol/l [67; 123], p¼ 0.01) and lithium concentrations
(2.8 mmol/l [1.7; 5.6] vs. 2.5 mmol/l [1.9; 3.6], p¼ 0.03) signifi-
cantly higher in the severely poisoned patients. Similarly, the
peak lithium (5.1 mmol/l [2.6; 13.6] vs. 2,2 mmol/l [2.2; 4.4],
p¼ 0.005) and creatinine concentrations (134 lmol/l [86; 293]
vs. 87 lmol/l [72; 128], p¼ 0.003) were significantly higher.
Based on a multiple logistic regression analysis, GCS "10 (OR,
11.1; CI, [4.1; 33.3], p< 0.0001), and lithium concentration
#5.2 mmol/l (OR, 6.0; CI, [1.7; 25.5], p¼ 0.005) on admission
were associated with the onset of severe poisoning (sensitiv-
ity of 0.64 (CI, [0.49; 0.78]), specificity of 0.86 (CI, [0.78; 0.92]),
positive predictive value of 0.74 (CI, [0.58; 0.86]), negative pre-
dictive value of 0.80 (CI, [0.70; 0.88]) and accuracy of 0.78 (CI,
[0.71; 0.85])). Interestingly, severely lithium-poisoned patients
stayed longer in the ICU (11.0 days [5.2; 20.8] vs. 3.0 days
[2.0; 7.0], p< 0.0001) and more frequently presented persist-
ent neurological impairment on discharge (N¼ 18, 37% vs.
N¼ 10, 13%, p¼ 0.001).

Predictive factors of ECTR requirement

Patients who underwent ECTR had significantly lower GCS (7
[3; 10] vs. 13 [7; 15.0], p¼ 0.0003) and higher peak serum

creatinine (205 lmol/l [9; 329] vs. 94 lmol/l [74; 141],
p¼ 0.009) and lithium concentrations (6.4 mmol/l [5.6;10] vs.
3.0 mmol/l [2.1; 4.3], p¼ 0.001) during ICU stay (Table 6).
Severe lithium-poisoned patients were more frequently
treated with ECTR (N¼ 18, 38% vs. N¼ 4, 5%, p< 0.0001).
Based on a multiple logistic regression analysis, peak lithium
concentration #5.2 mmol/l (OR, 22.4; CI, [6.4; 96.4]; p< 0.0001)
and peak creatinine concentration #200 lmol/l (OR, 5.0; [1.4;
19.2]; p¼ 0.01) were associated with ECTR use (sensitivity of
0.95 (CI, [0.77; 1.00]), specificity of 0.76 (CI, [0.67; 0.84]), posi-
tive predictive value of 0.45 (CI, [0.31; 0.61]), negative predict-
ive value of 0.99 (CI, [0.93; 1.00]) and accuracy of 0.80 (CI,
[0.73; 0.87])).

Forty-six patients (36%) presented at least one of our
two criteria associated with ECTR use; however, only 21
were actually treated with ECTR. Figure 1 shows patient
outcome according to their peak lithium and creatinine,
the presence/absence of ECTR criteria and to the actual
ECTR performed in the ICU. More significant neurological
impairment including confusion, dysarthria, hypertonia,
myoclonus and ataxia persisted on ICU discharge in the
patients who were not treated with ECTR (N¼ 12, 54% vs.
N¼ 3, 20%, p¼ 0.0007), despite less severe intoxication
(p¼ 0.02), mechanical ventilation >48 h (p< 0.001) and
need for catecholamine (p< 0.05). Additionally, no signifi-
cant differences in gastrointestinal decontamination, fluid
repletion and length of ICU stay were observed in these
patients.

Table 5. Univariate analysis of predictors of severity in 128 lithium-poisoned patients on admission to the intensive care unit.

Severe poisoninga (N¼ 48) Non-severe poisoning (N¼ 80) OR [95% CI] p valuec

Age (years) 44 [33; 55]b 47 [36; 56] 1.0 [0.97; 1.02] 0.9
Gender (F/M), N (%) 54/46 63/36 1.5 [0.7; 3.3] 0.4
Poisoning pattern, N (%)

Acute 5 (10) 7 (9) 0.9 [0.3; 3.3]
0.8Acute-on-chronic 32 (67) 49 (61) 0.6 [0.2; 2.6]

Chronic 11 (23) 24 (30)
Chronic treatment, N (%) 43 (90) 73 (91) 0.8 [0.2; 3.5] 0.8
Co-ingested toxicants, N (%) 24 (50) 23 (29) 2.5 [1.1; 5.6] 0.02
Sustained release lithium formulation, N (%) 37 (77) 50 (62) 2.0 [0.8; 5.0] 0.1
Glasgow coma score "10, N (%) 23 (48) 7 (9) 10.0 [3.8; 20.0] <0.0001
Serum lithium #5.2 mmol/l, N (%) 14 (29) 4 (5) 7.8 [2.6; 29.2] 0.0002
Serum creatinine #200 lmol/l, N (%) 15 (31) 8 (10) 2.8 [1.3; 5.8] 0.006

Bold values represent significant differences.
aSeverity of poisoning was defined by the presence of at least one of the following conditions: (1) seizures; (2) catecholamine infusion; (3) mechanical ventilation
lasting >48 h; and (4) fatality onset in the ICU.

bMedian [25th; 75th percentiles].
cFisher’s exact tests were used to compare categorical variables and Mann–Whitney tests to compare continuous variables.

Table 6. Univariate analysis of predictors of extracorporeal toxin removal in 128 lithium-poisoned patients admitted to the intensive care unit.

Dialysis (n¼ 22) No dialysis (n¼ 106) OR [95% CI] p valuea

Poisoning pattern, N (%)
Acute 2 (9) 10 (9) 1.3 [0.31; 9.17] 0.3Acute-on-chronic 17 (77) 64 (60)

0.47 [0.07; 3.93]Chronic 3 (14) 32 (30)
Sustained release lithium formulation, N (%) 19 (86) 68 (66) 3.5 [0.9; 20.0] 0.05
Co-ingested toxicants, N (%) 11 (50) 36 (34) 1.93 [0.7; 5.46] 0.2
Preexisting chronic renal failure, N (%) 2 (9) 3 (3) 3.4 [0.27; 32.0] 0.2
Worst Glasgow coma score during hospitalization "6, N (%) 11(50) 18(17) 5.0 [2.0; 10.0] 0.017
Shock, N (%) 7 (31) 13 (12) 3.3 [0.9; 11.0] 0.05
Mechanical ventilation, N (%) 14 (63) 34 (33) 3.7 [1.3; 11.13] 0.008
Serum lithium #5.2 mmol/l, N (%) 12 (55) 15 (14) 7.3 [2.7; 20.3] <0.0001
Serum creatinine #200 lmol/l, N (%) 18 (81) 14 (13) 29.6 [9.5; 114.6] <0.0001

Bold values represent significant differences.
aUsing Fisher’s exact tests.
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Vodovar	et	al.	Clin.	Tox.	2016

GCS	≤	10	à	l’admission;	attention	co-ingestions



Repose sur des données pharmacocinétiques.
• l’absorption de forme LP serait plus prolongée.
• avec pics plasmatiques itératifs
• et une durée d’exposition du cerveau au lithium prolongée

Néanmoins

Vodovar	et	al.	Clin.	Tox.	2016

Galénique ?
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Pas de corrélation entre
lithémie et gravité clinique
(CAP)

range 11.0–100.1) in acute, acute on chronic and chronic
poisoning, respectively (P < 0.0001). In patients without
coingestants in acute-on-chronic overdose, lithium elimi-
nation half-lives were: 12.1 ± 7.0 hours (n ! 21; median
6.8; range 4.4–26.3), 13.6 ± 8.2 hours (n ! 23; median
11.8; range 4.4–38.5), and 29.4 ± 17.6 hours (n ! 4;
median 32.2; range 8.2–45.1) in patients with grade 0, 1,
and 2, respectively (P ! 0.002). In patients with chronic
overdose, there were no differences between lithium
elimination half-lives in patients with grade 1 and 2: 21.1
± 8.5 hours (n ! 4; median 24.0; range 11.0–30.6) and
43.6 ± 24.6 hours (n ! 8; median 37.7; range 23.0–
100.1), respectively (P ! 0.10).

DISCUSSION

Lithium is the drug of choice in the treatment of bi-
polar disorders (4). However, because of a narrow thera-
peutic range, chronic poisoning with lithium is believed
to happen at some point during treatment in 75% to 90%
of patients on maintenance therapy (5). Also, because of
the nature of the disease lithium is treating, acute inten-
tional overdose can be seen and accidental overdose can
also occur.

The majority of cases seen by our poison center were
cases of acute-on-chronic poisoning; cases of acute over-
dose or chronic poisoning were not seen as frequently.
However, most of the literature on lithium poisoning
describes chronic poisoning associated with adverse out-
come (2,6,7). Such reports suffer from publication bias
because there is usually no incentive to publish normal
outcomes and these reports do not represent the poison
center experience as seen in our study.

Analysis of acute overdose or acute-on-chronic poi-
soning symptoms is complicated by the fact that 50%
and 71% of our patients had ingested other drugs, re-
spectively. In acute-on-chronic poisonings, the coinges-
tants could have been responsible for the symptoms in
63% of patients. Also, because it was not possible to
assess the compliance of patients on lithium, cases of acute-
on-chronic overdose might have included acute overdoses
in patients not compliant with their drug treatments. Non-

TABLE 2. Symptoms of patients with lithium poisoning*

Symptoms

Acute
overdose
(n ! 12)

Acute on
chronic overdose

(n ! 174)

Chronic
poisoning
(n ! 19)

Neurologic
Drowsiness 3 59 4
Slurred speech 2 19 5
Tremor 1 14 9
Ataxia 2 11 2
Hyperreflexia 6 3
Confusion 3 6
Coma 8
Stupor/obtended 4 2
Restlessness 3
Seizures 1
Blurred vision 1
Nystagmus 1
Vertigo 1
Spasticity 1
Rigidity 1
Muscle twitchiness 1
Muscle weakness 1 1
Dry mouth 1

Cardiovascular
Hypotension 5
Hypertension 1 1 1
Sinus tachycardia 2
Sinus bradycardia 1
Bigeminism 1
PVC 1
1st degree AV block 2
2nd degree AV block 1
3rd degree AV block 1
Prolonged QTc 4
Prolonged QRS 1
ST depression 1
Pulmonary edema 2
CHF 1

Gastro-Intestinal
Nausea/vomiting 10
Diarrhea 5 1

Genito-Urinary
Polyuria 1
Oliguria 1
Rhabdomyolysis 1

PVC, premature ventricular contraction; AV, atrioventricular; QTc,
corrected QT interval; QRS, QRS complex; CHF, congestive heart
failure.

* The total does not add up because, for most cases, patients suffered
more than one symptom.

TABLE 3. Peak lithium levels according to the Hansen and Amdisen classification in all patients*

Grade 0 Grade 1 Grade 2 Grade 3

Acute overdose† 0.39 ± 0.44 (n ! 3) 1.27 ± 0.94 (n ! 2) 2.00 ± 0.57 (n ! 2)‡ —
Acute on chronic overdose§ 1.74 (n ! 43) 2.20 (n ! 77) 2.37 (n ! 14) 1.34 (n ! 8)
Chronic poisoning† — 2.09 ± 0.91 (n ! 8) 2.78 ± 1.02 (n ! 9) 1.50 (n ! 1)

* Values given as mmol/L
† Mean ± SD (range).
‡ p ! 0.008 between grade 0 and 2.
§ Median (range).

LITHIUM POISONING FROM POISON CONTROL CENTER 653
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compliance was confirmed by the presence of very low or
nondetectable levels in some patients in that group.

The Hansen and Amdisen classification has been used
to describe symptoms of lithium poisoning in all types of
lithium poisoning despite the fact that it was derived
from a study involving a majority of chronic poisonings
(1,3). The Hansen and Amdisen study described 23 pa-
tients with lithium poisoning, of which 21 were chronic
poisoning (2). They noted that levels between 1.5 and 2.5
mmol/L were usually associated with mild or moderate
symptoms; levels between 2.5 and 3.5 mmol/L were as-
sociated with severe toxicity, while levels higher than 3.5
mmol/L were life-threatening (2). It was not certain
based on that study if the severity of symptoms, and thus
classification, also correlates with symptoms in acute or
acute-on-chronic overdose. Despite the large number of
toxic lithium levels observed during 1 year, correlation
of the classification with lithium levels was complicated
by small numbers of patients with pure acute overdose
and limited numbers of patients in each grade, particu-
larly in the more severe classes in acute-on-chronic and
chronic poisonings. Interestingly enough, grade 1 pa-
tients with acute-on-chronic overdose had higher lithium
levels than the grade 1 patients with chronic poisoning.
This confirms that similar toxicity appears at much lower
lithium levels in chronic poisoning than in acute-on-
chronic overdose (1). This must be remembered when we
are treating patients with lithium poisonings.

Most of the patients in our study did well. In fact, more
than 80% of our cases either had no symptoms or mini-
mal symptoms (Hansen and Amdisen grade 1). Two pa-
tients died: one when hemodialysis was withheld after
discussion with the family and the second after pulmo-
nary aspiration despite a level of consciousness that was
described as normal during hemodialysis for the highest
lithium levels observed in our study. Only one patient
had sequelae: a high creatinine level 6 months after the
poisoning. It is possible that more patients had sequelae
than we were aware of, because we did not examine the
patients ourselves. However, patients were said to be

asymptomatic in all other cases by the treating physician
or their own physician. The Hansen and Amdisen clas-
sification did not correlate with the outcome. In a sense,
this is not surprising because toxicity is said not to cor-
relate with levels because other factors are involved (8).
By Hansen and Amdisen’s own acknowledgment, pa-
tients with either mortality or morbidity had the longest
period of intoxication before admission (2). It is there-
fore not surprising that there is no clear-cut relationship
between levels and outcome.

Differences in lithium elimination half-life between
types of poisoning have been noted before (1,9). Half-
lives are longer in chronic poisoning than in acute or
acute-on-chronic overdose presumably because of stor-
age in the cellular compartment and slow release from
that compartment (1). This also may explain why higher
levels of lithium will be needed to cause similar toxicity
in acute overdose than in acute-on-chronic or chronic
poisoning (9). Differences in half-lives between grades
of the Hansen and Amdisen classification in the same
type of poisoning were not previously described. We
noted statistically significant longer half-lives in higher
grades in acute-on-chronic poisoning and a tendency to-
wards similar results in chronic poisoning. This deserves
more attention as it is not known which comes first,
slower elimination causing more toxicity or the reverse.
Also, this may be a useful indicator to help in clinical
management and may give support to those who recom-
mend hemodialysis based on kinetic criteria (1,2,9–11)

In conclusion, morbidity and mortality associated with
lithium poisoning were rarely observed in our poison
center population. The Hansen and Amdisen classifica-
tion did not appear to be a useful clinical tool to predict
either morbidity or mortality and does not correlate well
with lithium levels. Differences in half-lives between
grades of the Hansen and Amdisen classification should
be further evaluated.

Acknowledgments: The authors thank all of the poison in-
formation specialists who identified cases of lithium poisoning

TABLE 4. Peak lithium levels according to the Hansen and Amdisen classification in patients
without co-ingestants*

Grade 0 Grade 1 Grade 2 Grade 3

Acute overdose† 0.51 ± 0.54 (n ! 2) 1.92 ± 0.78 (n ! 2)‡ — —
Acute on chronic overdose§ 1.70 (n ! 19) 2.55 (n ! 19)" 4.39 (n ! 1) —
Chronic poisoning† — 2.09 ± 0.91 (n ! 8) 3.08 ± 0.77 (n ! 8)# 1.50 (n ! 1)

* Values given as mmol/L.
† Mean ± SD (range).
‡ p ! 0.08 between grade 0 and 1.
§ Median (range).
" p ! 0.06 between 0 and 1.
# p ! 0.03 between 1 and 2.
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Etude rétrospective mono centrique
- 128 patients admis en réanimation pour intoxication au lithium
- Etude des facteurs prédictifs de gravité à l’admission en réanimation
- Gravité = Hansen 3 adapté à la réanimation

Choc – Convulsions – Ventilation mécanique > 48 heures - Décès

- OUI	la	[Li]	≧ 5,2	mM

Vodovar	et	al.	Clin.	Tox.	2016

Lithémie ?

patients (p¼ 0.02) in contrast to the proportions of sustained
release formulations and chronic treatment. On admission,
GCS was significantly lower (11 [7; 14] vs. 14 [13; 15],
p¼ 0.001) and serum creatinine (110 lmol/l [79; 206] vs.
83 lmol/l [67; 123], p¼ 0.01) and lithium concentrations
(2.8 mmol/l [1.7; 5.6] vs. 2.5 mmol/l [1.9; 3.6], p¼ 0.03) signifi-
cantly higher in the severely poisoned patients. Similarly, the
peak lithium (5.1 mmol/l [2.6; 13.6] vs. 2,2 mmol/l [2.2; 4.4],
p¼ 0.005) and creatinine concentrations (134 lmol/l [86; 293]
vs. 87 lmol/l [72; 128], p¼ 0.003) were significantly higher.
Based on a multiple logistic regression analysis, GCS "10 (OR,
11.1; CI, [4.1; 33.3], p< 0.0001), and lithium concentration
#5.2 mmol/l (OR, 6.0; CI, [1.7; 25.5], p¼ 0.005) on admission
were associated with the onset of severe poisoning (sensitiv-
ity of 0.64 (CI, [0.49; 0.78]), specificity of 0.86 (CI, [0.78; 0.92]),
positive predictive value of 0.74 (CI, [0.58; 0.86]), negative pre-
dictive value of 0.80 (CI, [0.70; 0.88]) and accuracy of 0.78 (CI,
[0.71; 0.85])). Interestingly, severely lithium-poisoned patients
stayed longer in the ICU (11.0 days [5.2; 20.8] vs. 3.0 days
[2.0; 7.0], p< 0.0001) and more frequently presented persist-
ent neurological impairment on discharge (N¼ 18, 37% vs.
N¼ 10, 13%, p¼ 0.001).

Predictive factors of ECTR requirement

Patients who underwent ECTR had significantly lower GCS (7
[3; 10] vs. 13 [7; 15.0], p¼ 0.0003) and higher peak serum

creatinine (205 lmol/l [9; 329] vs. 94 lmol/l [74; 141],
p¼ 0.009) and lithium concentrations (6.4 mmol/l [5.6;10] vs.
3.0 mmol/l [2.1; 4.3], p¼ 0.001) during ICU stay (Table 6).
Severe lithium-poisoned patients were more frequently
treated with ECTR (N¼ 18, 38% vs. N¼ 4, 5%, p< 0.0001).
Based on a multiple logistic regression analysis, peak lithium
concentration #5.2 mmol/l (OR, 22.4; CI, [6.4; 96.4]; p< 0.0001)
and peak creatinine concentration #200 lmol/l (OR, 5.0; [1.4;
19.2]; p¼ 0.01) were associated with ECTR use (sensitivity of
0.95 (CI, [0.77; 1.00]), specificity of 0.76 (CI, [0.67; 0.84]), posi-
tive predictive value of 0.45 (CI, [0.31; 0.61]), negative predict-
ive value of 0.99 (CI, [0.93; 1.00]) and accuracy of 0.80 (CI,
[0.73; 0.87])).

Forty-six patients (36%) presented at least one of our
two criteria associated with ECTR use; however, only 21
were actually treated with ECTR. Figure 1 shows patient
outcome according to their peak lithium and creatinine,
the presence/absence of ECTR criteria and to the actual
ECTR performed in the ICU. More significant neurological
impairment including confusion, dysarthria, hypertonia,
myoclonus and ataxia persisted on ICU discharge in the
patients who were not treated with ECTR (N¼ 12, 54% vs.
N¼ 3, 20%, p¼ 0.0007), despite less severe intoxication
(p¼ 0.02), mechanical ventilation >48 h (p< 0.001) and
need for catecholamine (p< 0.05). Additionally, no signifi-
cant differences in gastrointestinal decontamination, fluid
repletion and length of ICU stay were observed in these
patients.

Table 5. Univariate analysis of predictors of severity in 128 lithium-poisoned patients on admission to the intensive care unit.

Severe poisoninga (N¼ 48) Non-severe poisoning (N¼ 80) OR [95% CI] p valuec

Age (years) 44 [33; 55]b 47 [36; 56] 1.0 [0.97; 1.02] 0.9
Gender (F/M), N (%) 54/46 63/36 1.5 [0.7; 3.3] 0.4
Poisoning pattern, N (%)

Acute 5 (10) 7 (9) 0.9 [0.3; 3.3]
0.8Acute-on-chronic 32 (67) 49 (61) 0.6 [0.2; 2.6]

Chronic 11 (23) 24 (30)
Chronic treatment, N (%) 43 (90) 73 (91) 0.8 [0.2; 3.5] 0.8
Co-ingested toxicants, N (%) 24 (50) 23 (29) 2.5 [1.1; 5.6] 0.02
Sustained release lithium formulation, N (%) 37 (77) 50 (62) 2.0 [0.8; 5.0] 0.1
Glasgow coma score "10, N (%) 23 (48) 7 (9) 10.0 [3.8; 20.0] <0.0001
Serum lithium #5.2 mmol/l, N (%) 14 (29) 4 (5) 7.8 [2.6; 29.2] 0.0002
Serum creatinine #200 lmol/l, N (%) 15 (31) 8 (10) 2.8 [1.3; 5.8] 0.006

Bold values represent significant differences.
aSeverity of poisoning was defined by the presence of at least one of the following conditions: (1) seizures; (2) catecholamine infusion; (3) mechanical ventilation
lasting >48 h; and (4) fatality onset in the ICU.

bMedian [25th; 75th percentiles].
cFisher’s exact tests were used to compare categorical variables and Mann–Whitney tests to compare continuous variables.

Table 6. Univariate analysis of predictors of extracorporeal toxin removal in 128 lithium-poisoned patients admitted to the intensive care unit.

Dialysis (n¼ 22) No dialysis (n¼ 106) OR [95% CI] p valuea

Poisoning pattern, N (%)
Acute 2 (9) 10 (9) 1.3 [0.31; 9.17] 0.3Acute-on-chronic 17 (77) 64 (60)

0.47 [0.07; 3.93]Chronic 3 (14) 32 (30)
Sustained release lithium formulation, N (%) 19 (86) 68 (66) 3.5 [0.9; 20.0] 0.05
Co-ingested toxicants, N (%) 11 (50) 36 (34) 1.93 [0.7; 5.46] 0.2
Preexisting chronic renal failure, N (%) 2 (9) 3 (3) 3.4 [0.27; 32.0] 0.2
Worst Glasgow coma score during hospitalization "6, N (%) 11(50) 18(17) 5.0 [2.0; 10.0] 0.017
Shock, N (%) 7 (31) 13 (12) 3.3 [0.9; 11.0] 0.05
Mechanical ventilation, N (%) 14 (63) 34 (33) 3.7 [1.3; 11.13] 0.008
Serum lithium #5.2 mmol/l, N (%) 12 (55) 15 (14) 7.3 [2.7; 20.3] <0.0001
Serum creatinine #200 lmol/l, N (%) 18 (81) 14 (13) 29.6 [9.5; 114.6] <0.0001

Bold values represent significant differences.
aUsing Fisher’s exact tests.
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patients (p¼ 0.02) in contrast to the proportions of sustained
release formulations and chronic treatment. On admission,
GCS was significantly lower (11 [7; 14] vs. 14 [13; 15],
p¼ 0.001) and serum creatinine (110 lmol/l [79; 206] vs.
83 lmol/l [67; 123], p¼ 0.01) and lithium concentrations
(2.8 mmol/l [1.7; 5.6] vs. 2.5 mmol/l [1.9; 3.6], p¼ 0.03) signifi-
cantly higher in the severely poisoned patients. Similarly, the
peak lithium (5.1 mmol/l [2.6; 13.6] vs. 2,2 mmol/l [2.2; 4.4],
p¼ 0.005) and creatinine concentrations (134 lmol/l [86; 293]
vs. 87 lmol/l [72; 128], p¼ 0.003) were significantly higher.
Based on a multiple logistic regression analysis, GCS "10 (OR,
11.1; CI, [4.1; 33.3], p< 0.0001), and lithium concentration
#5.2 mmol/l (OR, 6.0; CI, [1.7; 25.5], p¼ 0.005) on admission
were associated with the onset of severe poisoning (sensitiv-
ity of 0.64 (CI, [0.49; 0.78]), specificity of 0.86 (CI, [0.78; 0.92]),
positive predictive value of 0.74 (CI, [0.58; 0.86]), negative pre-
dictive value of 0.80 (CI, [0.70; 0.88]) and accuracy of 0.78 (CI,
[0.71; 0.85])). Interestingly, severely lithium-poisoned patients
stayed longer in the ICU (11.0 days [5.2; 20.8] vs. 3.0 days
[2.0; 7.0], p< 0.0001) and more frequently presented persist-
ent neurological impairment on discharge (N¼ 18, 37% vs.
N¼ 10, 13%, p¼ 0.001).

Predictive factors of ECTR requirement

Patients who underwent ECTR had significantly lower GCS (7
[3; 10] vs. 13 [7; 15.0], p¼ 0.0003) and higher peak serum

creatinine (205 lmol/l [9; 329] vs. 94 lmol/l [74; 141],
p¼ 0.009) and lithium concentrations (6.4 mmol/l [5.6;10] vs.
3.0 mmol/l [2.1; 4.3], p¼ 0.001) during ICU stay (Table 6).
Severe lithium-poisoned patients were more frequently
treated with ECTR (N¼ 18, 38% vs. N¼ 4, 5%, p< 0.0001).
Based on a multiple logistic regression analysis, peak lithium
concentration #5.2 mmol/l (OR, 22.4; CI, [6.4; 96.4]; p< 0.0001)
and peak creatinine concentration #200 lmol/l (OR, 5.0; [1.4;
19.2]; p¼ 0.01) were associated with ECTR use (sensitivity of
0.95 (CI, [0.77; 1.00]), specificity of 0.76 (CI, [0.67; 0.84]), posi-
tive predictive value of 0.45 (CI, [0.31; 0.61]), negative predict-
ive value of 0.99 (CI, [0.93; 1.00]) and accuracy of 0.80 (CI,
[0.73; 0.87])).

Forty-six patients (36%) presented at least one of our
two criteria associated with ECTR use; however, only 21
were actually treated with ECTR. Figure 1 shows patient
outcome according to their peak lithium and creatinine,
the presence/absence of ECTR criteria and to the actual
ECTR performed in the ICU. More significant neurological
impairment including confusion, dysarthria, hypertonia,
myoclonus and ataxia persisted on ICU discharge in the
patients who were not treated with ECTR (N¼ 12, 54% vs.
N¼ 3, 20%, p¼ 0.0007), despite less severe intoxication
(p¼ 0.02), mechanical ventilation >48 h (p< 0.001) and
need for catecholamine (p< 0.05). Additionally, no signifi-
cant differences in gastrointestinal decontamination, fluid
repletion and length of ICU stay were observed in these
patients.

Table 5. Univariate analysis of predictors of severity in 128 lithium-poisoned patients on admission to the intensive care unit.

Severe poisoninga (N¼ 48) Non-severe poisoning (N¼ 80) OR [95% CI] p valuec

Age (years) 44 [33; 55]b 47 [36; 56] 1.0 [0.97; 1.02] 0.9
Gender (F/M), N (%) 54/46 63/36 1.5 [0.7; 3.3] 0.4
Poisoning pattern, N (%)

Acute 5 (10) 7 (9) 0.9 [0.3; 3.3]
0.8Acute-on-chronic 32 (67) 49 (61) 0.6 [0.2; 2.6]

Chronic 11 (23) 24 (30)
Chronic treatment, N (%) 43 (90) 73 (91) 0.8 [0.2; 3.5] 0.8
Co-ingested toxicants, N (%) 24 (50) 23 (29) 2.5 [1.1; 5.6] 0.02
Sustained release lithium formulation, N (%) 37 (77) 50 (62) 2.0 [0.8; 5.0] 0.1
Glasgow coma score "10, N (%) 23 (48) 7 (9) 10.0 [3.8; 20.0] <0.0001
Serum lithium #5.2 mmol/l, N (%) 14 (29) 4 (5) 7.8 [2.6; 29.2] 0.0002
Serum creatinine #200 lmol/l, N (%) 15 (31) 8 (10) 2.8 [1.3; 5.8] 0.006

Bold values represent significant differences.
aSeverity of poisoning was defined by the presence of at least one of the following conditions: (1) seizures; (2) catecholamine infusion; (3) mechanical ventilation
lasting >48 h; and (4) fatality onset in the ICU.

bMedian [25th; 75th percentiles].
cFisher’s exact tests were used to compare categorical variables and Mann–Whitney tests to compare continuous variables.

Table 6. Univariate analysis of predictors of extracorporeal toxin removal in 128 lithium-poisoned patients admitted to the intensive care unit.

Dialysis (n¼ 22) No dialysis (n¼ 106) OR [95% CI] p valuea

Poisoning pattern, N (%)
Acute 2 (9) 10 (9) 1.3 [0.31; 9.17] 0.3Acute-on-chronic 17 (77) 64 (60)

0.47 [0.07; 3.93]Chronic 3 (14) 32 (30)
Sustained release lithium formulation, N (%) 19 (86) 68 (66) 3.5 [0.9; 20.0] 0.05
Co-ingested toxicants, N (%) 11 (50) 36 (34) 1.93 [0.7; 5.46] 0.2
Preexisting chronic renal failure, N (%) 2 (9) 3 (3) 3.4 [0.27; 32.0] 0.2
Worst Glasgow coma score during hospitalization "6, N (%) 11(50) 18(17) 5.0 [2.0; 10.0] 0.017
Shock, N (%) 7 (31) 13 (12) 3.3 [0.9; 11.0] 0.05
Mechanical ventilation, N (%) 14 (63) 34 (33) 3.7 [1.3; 11.13] 0.008
Serum lithium #5.2 mmol/l, N (%) 12 (55) 15 (14) 7.3 [2.7; 20.3] <0.0001
Serum creatinine #200 lmol/l, N (%) 18 (81) 14 (13) 29.6 [9.5; 114.6] <0.0001

Bold values represent significant differences.
aUsing Fisher’s exact tests.
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patients (p¼ 0.02) in contrast to the proportions of sustained
release formulations and chronic treatment. On admission,
GCS was significantly lower (11 [7; 14] vs. 14 [13; 15],
p¼ 0.001) and serum creatinine (110 lmol/l [79; 206] vs.
83 lmol/l [67; 123], p¼ 0.01) and lithium concentrations
(2.8 mmol/l [1.7; 5.6] vs. 2.5 mmol/l [1.9; 3.6], p¼ 0.03) signifi-
cantly higher in the severely poisoned patients. Similarly, the
peak lithium (5.1 mmol/l [2.6; 13.6] vs. 2,2 mmol/l [2.2; 4.4],
p¼ 0.005) and creatinine concentrations (134 lmol/l [86; 293]
vs. 87 lmol/l [72; 128], p¼ 0.003) were significantly higher.
Based on a multiple logistic regression analysis, GCS "10 (OR,
11.1; CI, [4.1; 33.3], p< 0.0001), and lithium concentration
#5.2 mmol/l (OR, 6.0; CI, [1.7; 25.5], p¼ 0.005) on admission
were associated with the onset of severe poisoning (sensitiv-
ity of 0.64 (CI, [0.49; 0.78]), specificity of 0.86 (CI, [0.78; 0.92]),
positive predictive value of 0.74 (CI, [0.58; 0.86]), negative pre-
dictive value of 0.80 (CI, [0.70; 0.88]) and accuracy of 0.78 (CI,
[0.71; 0.85])). Interestingly, severely lithium-poisoned patients
stayed longer in the ICU (11.0 days [5.2; 20.8] vs. 3.0 days
[2.0; 7.0], p< 0.0001) and more frequently presented persist-
ent neurological impairment on discharge (N¼ 18, 37% vs.
N¼ 10, 13%, p¼ 0.001).

Predictive factors of ECTR requirement

Patients who underwent ECTR had significantly lower GCS (7
[3; 10] vs. 13 [7; 15.0], p¼ 0.0003) and higher peak serum

creatinine (205 lmol/l [9; 329] vs. 94 lmol/l [74; 141],
p¼ 0.009) and lithium concentrations (6.4 mmol/l [5.6;10] vs.
3.0 mmol/l [2.1; 4.3], p¼ 0.001) during ICU stay (Table 6).
Severe lithium-poisoned patients were more frequently
treated with ECTR (N¼ 18, 38% vs. N¼ 4, 5%, p< 0.0001).
Based on a multiple logistic regression analysis, peak lithium
concentration #5.2 mmol/l (OR, 22.4; CI, [6.4; 96.4]; p< 0.0001)
and peak creatinine concentration #200 lmol/l (OR, 5.0; [1.4;
19.2]; p¼ 0.01) were associated with ECTR use (sensitivity of
0.95 (CI, [0.77; 1.00]), specificity of 0.76 (CI, [0.67; 0.84]), posi-
tive predictive value of 0.45 (CI, [0.31; 0.61]), negative predict-
ive value of 0.99 (CI, [0.93; 1.00]) and accuracy of 0.80 (CI,
[0.73; 0.87])).

Forty-six patients (36%) presented at least one of our
two criteria associated with ECTR use; however, only 21
were actually treated with ECTR. Figure 1 shows patient
outcome according to their peak lithium and creatinine,
the presence/absence of ECTR criteria and to the actual
ECTR performed in the ICU. More significant neurological
impairment including confusion, dysarthria, hypertonia,
myoclonus and ataxia persisted on ICU discharge in the
patients who were not treated with ECTR (N¼ 12, 54% vs.
N¼ 3, 20%, p¼ 0.0007), despite less severe intoxication
(p¼ 0.02), mechanical ventilation >48 h (p< 0.001) and
need for catecholamine (p< 0.05). Additionally, no signifi-
cant differences in gastrointestinal decontamination, fluid
repletion and length of ICU stay were observed in these
patients.

Table 5. Univariate analysis of predictors of severity in 128 lithium-poisoned patients on admission to the intensive care unit.

Severe poisoninga (N¼ 48) Non-severe poisoning (N¼ 80) OR [95% CI] p valuec

Age (years) 44 [33; 55]b 47 [36; 56] 1.0 [0.97; 1.02] 0.9
Gender (F/M), N (%) 54/46 63/36 1.5 [0.7; 3.3] 0.4
Poisoning pattern, N (%)

Acute 5 (10) 7 (9) 0.9 [0.3; 3.3]
0.8Acute-on-chronic 32 (67) 49 (61) 0.6 [0.2; 2.6]

Chronic 11 (23) 24 (30)
Chronic treatment, N (%) 43 (90) 73 (91) 0.8 [0.2; 3.5] 0.8
Co-ingested toxicants, N (%) 24 (50) 23 (29) 2.5 [1.1; 5.6] 0.02
Sustained release lithium formulation, N (%) 37 (77) 50 (62) 2.0 [0.8; 5.0] 0.1
Glasgow coma score "10, N (%) 23 (48) 7 (9) 10.0 [3.8; 20.0] <0.0001
Serum lithium #5.2 mmol/l, N (%) 14 (29) 4 (5) 7.8 [2.6; 29.2] 0.0002
Serum creatinine #200 lmol/l, N (%) 15 (31) 8 (10) 2.8 [1.3; 5.8] 0.006

Bold values represent significant differences.
aSeverity of poisoning was defined by the presence of at least one of the following conditions: (1) seizures; (2) catecholamine infusion; (3) mechanical ventilation
lasting >48 h; and (4) fatality onset in the ICU.

bMedian [25th; 75th percentiles].
cFisher’s exact tests were used to compare categorical variables and Mann–Whitney tests to compare continuous variables.

Table 6. Univariate analysis of predictors of extracorporeal toxin removal in 128 lithium-poisoned patients admitted to the intensive care unit.

Dialysis (n¼ 22) No dialysis (n¼ 106) OR [95% CI] p valuea

Poisoning pattern, N (%)
Acute 2 (9) 10 (9) 1.3 [0.31; 9.17] 0.3Acute-on-chronic 17 (77) 64 (60)

0.47 [0.07; 3.93]Chronic 3 (14) 32 (30)
Sustained release lithium formulation, N (%) 19 (86) 68 (66) 3.5 [0.9; 20.0] 0.05
Co-ingested toxicants, N (%) 11 (50) 36 (34) 1.93 [0.7; 5.46] 0.2
Preexisting chronic renal failure, N (%) 2 (9) 3 (3) 3.4 [0.27; 32.0] 0.2
Worst Glasgow coma score during hospitalization "6, N (%) 11(50) 18(17) 5.0 [2.0; 10.0] 0.017
Shock, N (%) 7 (31) 13 (12) 3.3 [0.9; 11.0] 0.05
Mechanical ventilation, N (%) 14 (63) 34 (33) 3.7 [1.3; 11.13] 0.008
Serum lithium #5.2 mmol/l, N (%) 12 (55) 15 (14) 7.3 [2.7; 20.3] <0.0001
Serum creatinine #200 lmol/l, N (%) 18 (81) 14 (13) 29.6 [9.5; 114.6] <0.0001

Bold values represent significant differences.
aUsing Fisher’s exact tests.
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patients (p¼ 0.02) in contrast to the proportions of sustained
release formulations and chronic treatment. On admission,
GCS was significantly lower (11 [7; 14] vs. 14 [13; 15],
p¼ 0.001) and serum creatinine (110 lmol/l [79; 206] vs.
83 lmol/l [67; 123], p¼ 0.01) and lithium concentrations
(2.8 mmol/l [1.7; 5.6] vs. 2.5 mmol/l [1.9; 3.6], p¼ 0.03) signifi-
cantly higher in the severely poisoned patients. Similarly, the
peak lithium (5.1 mmol/l [2.6; 13.6] vs. 2,2 mmol/l [2.2; 4.4],
p¼ 0.005) and creatinine concentrations (134 lmol/l [86; 293]
vs. 87 lmol/l [72; 128], p¼ 0.003) were significantly higher.
Based on a multiple logistic regression analysis, GCS "10 (OR,
11.1; CI, [4.1; 33.3], p< 0.0001), and lithium concentration
#5.2 mmol/l (OR, 6.0; CI, [1.7; 25.5], p¼ 0.005) on admission
were associated with the onset of severe poisoning (sensitiv-
ity of 0.64 (CI, [0.49; 0.78]), specificity of 0.86 (CI, [0.78; 0.92]),
positive predictive value of 0.74 (CI, [0.58; 0.86]), negative pre-
dictive value of 0.80 (CI, [0.70; 0.88]) and accuracy of 0.78 (CI,
[0.71; 0.85])). Interestingly, severely lithium-poisoned patients
stayed longer in the ICU (11.0 days [5.2; 20.8] vs. 3.0 days
[2.0; 7.0], p< 0.0001) and more frequently presented persist-
ent neurological impairment on discharge (N¼ 18, 37% vs.
N¼ 10, 13%, p¼ 0.001).

Predictive factors of ECTR requirement

Patients who underwent ECTR had significantly lower GCS (7
[3; 10] vs. 13 [7; 15.0], p¼ 0.0003) and higher peak serum

creatinine (205 lmol/l [9; 329] vs. 94 lmol/l [74; 141],
p¼ 0.009) and lithium concentrations (6.4 mmol/l [5.6;10] vs.
3.0 mmol/l [2.1; 4.3], p¼ 0.001) during ICU stay (Table 6).
Severe lithium-poisoned patients were more frequently
treated with ECTR (N¼ 18, 38% vs. N¼ 4, 5%, p< 0.0001).
Based on a multiple logistic regression analysis, peak lithium
concentration #5.2 mmol/l (OR, 22.4; CI, [6.4; 96.4]; p< 0.0001)
and peak creatinine concentration #200 lmol/l (OR, 5.0; [1.4;
19.2]; p¼ 0.01) were associated with ECTR use (sensitivity of
0.95 (CI, [0.77; 1.00]), specificity of 0.76 (CI, [0.67; 0.84]), posi-
tive predictive value of 0.45 (CI, [0.31; 0.61]), negative predict-
ive value of 0.99 (CI, [0.93; 1.00]) and accuracy of 0.80 (CI,
[0.73; 0.87])).

Forty-six patients (36%) presented at least one of our
two criteria associated with ECTR use; however, only 21
were actually treated with ECTR. Figure 1 shows patient
outcome according to their peak lithium and creatinine,
the presence/absence of ECTR criteria and to the actual
ECTR performed in the ICU. More significant neurological
impairment including confusion, dysarthria, hypertonia,
myoclonus and ataxia persisted on ICU discharge in the
patients who were not treated with ECTR (N¼ 12, 54% vs.
N¼ 3, 20%, p¼ 0.0007), despite less severe intoxication
(p¼ 0.02), mechanical ventilation >48 h (p< 0.001) and
need for catecholamine (p< 0.05). Additionally, no signifi-
cant differences in gastrointestinal decontamination, fluid
repletion and length of ICU stay were observed in these
patients.

Table 5. Univariate analysis of predictors of severity in 128 lithium-poisoned patients on admission to the intensive care unit.

Severe poisoninga (N¼ 48) Non-severe poisoning (N¼ 80) OR [95% CI] p valuec

Age (years) 44 [33; 55]b 47 [36; 56] 1.0 [0.97; 1.02] 0.9
Gender (F/M), N (%) 54/46 63/36 1.5 [0.7; 3.3] 0.4
Poisoning pattern, N (%)

Acute 5 (10) 7 (9) 0.9 [0.3; 3.3]
0.8Acute-on-chronic 32 (67) 49 (61) 0.6 [0.2; 2.6]

Chronic 11 (23) 24 (30)
Chronic treatment, N (%) 43 (90) 73 (91) 0.8 [0.2; 3.5] 0.8
Co-ingested toxicants, N (%) 24 (50) 23 (29) 2.5 [1.1; 5.6] 0.02
Sustained release lithium formulation, N (%) 37 (77) 50 (62) 2.0 [0.8; 5.0] 0.1
Glasgow coma score "10, N (%) 23 (48) 7 (9) 10.0 [3.8; 20.0] <0.0001
Serum lithium #5.2 mmol/l, N (%) 14 (29) 4 (5) 7.8 [2.6; 29.2] 0.0002
Serum creatinine #200 lmol/l, N (%) 15 (31) 8 (10) 2.8 [1.3; 5.8] 0.006

Bold values represent significant differences.
aSeverity of poisoning was defined by the presence of at least one of the following conditions: (1) seizures; (2) catecholamine infusion; (3) mechanical ventilation
lasting >48 h; and (4) fatality onset in the ICU.

bMedian [25th; 75th percentiles].
cFisher’s exact tests were used to compare categorical variables and Mann–Whitney tests to compare continuous variables.
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0.47 [0.07; 3.93]Chronic 3 (14) 32 (30)
Sustained release lithium formulation, N (%) 19 (86) 68 (66) 3.5 [0.9; 20.0] 0.05
Co-ingested toxicants, N (%) 11 (50) 36 (34) 1.93 [0.7; 5.46] 0.2
Preexisting chronic renal failure, N (%) 2 (9) 3 (3) 3.4 [0.27; 32.0] 0.2
Worst Glasgow coma score during hospitalization "6, N (%) 11(50) 18(17) 5.0 [2.0; 10.0] 0.017
Shock, N (%) 7 (31) 13 (12) 3.3 [0.9; 11.0] 0.05
Mechanical ventilation, N (%) 14 (63) 34 (33) 3.7 [1.3; 11.13] 0.008
Serum lithium #5.2 mmol/l, N (%) 12 (55) 15 (14) 7.3 [2.7; 20.3] <0.0001
Serum creatinine #200 lmol/l, N (%) 18 (81) 14 (13) 29.6 [9.5; 114.6] <0.0001

Bold values represent significant differences.
aUsing Fisher’s exact tests.

CLINICAL TOXICOLOGY 5

D
ow

nl
oa

de
d 

by
 [8

2.
22

7.
14

8.
12

1]
 a

t 1
1:

16
 0

2 
Ju

ne
 2

01
6 

patients (p¼ 0.02) in contrast to the proportions of sustained
release formulations and chronic treatment. On admission,
GCS was significantly lower (11 [7; 14] vs. 14 [13; 15],
p¼ 0.001) and serum creatinine (110 lmol/l [79; 206] vs.
83 lmol/l [67; 123], p¼ 0.01) and lithium concentrations
(2.8 mmol/l [1.7; 5.6] vs. 2.5 mmol/l [1.9; 3.6], p¼ 0.03) signifi-
cantly higher in the severely poisoned patients. Similarly, the
peak lithium (5.1 mmol/l [2.6; 13.6] vs. 2,2 mmol/l [2.2; 4.4],
p¼ 0.005) and creatinine concentrations (134 lmol/l [86; 293]
vs. 87 lmol/l [72; 128], p¼ 0.003) were significantly higher.
Based on a multiple logistic regression analysis, GCS "10 (OR,
11.1; CI, [4.1; 33.3], p< 0.0001), and lithium concentration
#5.2 mmol/l (OR, 6.0; CI, [1.7; 25.5], p¼ 0.005) on admission
were associated with the onset of severe poisoning (sensitiv-
ity of 0.64 (CI, [0.49; 0.78]), specificity of 0.86 (CI, [0.78; 0.92]),
positive predictive value of 0.74 (CI, [0.58; 0.86]), negative pre-
dictive value of 0.80 (CI, [0.70; 0.88]) and accuracy of 0.78 (CI,
[0.71; 0.85])). Interestingly, severely lithium-poisoned patients
stayed longer in the ICU (11.0 days [5.2; 20.8] vs. 3.0 days
[2.0; 7.0], p< 0.0001) and more frequently presented persist-
ent neurological impairment on discharge (N¼ 18, 37% vs.
N¼ 10, 13%, p¼ 0.001).

Predictive factors of ECTR requirement

Patients who underwent ECTR had significantly lower GCS (7
[3; 10] vs. 13 [7; 15.0], p¼ 0.0003) and higher peak serum

creatinine (205 lmol/l [9; 329] vs. 94 lmol/l [74; 141],
p¼ 0.009) and lithium concentrations (6.4 mmol/l [5.6;10] vs.
3.0 mmol/l [2.1; 4.3], p¼ 0.001) during ICU stay (Table 6).
Severe lithium-poisoned patients were more frequently
treated with ECTR (N¼ 18, 38% vs. N¼ 4, 5%, p< 0.0001).
Based on a multiple logistic regression analysis, peak lithium
concentration #5.2 mmol/l (OR, 22.4; CI, [6.4; 96.4]; p< 0.0001)
and peak creatinine concentration #200 lmol/l (OR, 5.0; [1.4;
19.2]; p¼ 0.01) were associated with ECTR use (sensitivity of
0.95 (CI, [0.77; 1.00]), specificity of 0.76 (CI, [0.67; 0.84]), posi-
tive predictive value of 0.45 (CI, [0.31; 0.61]), negative predict-
ive value of 0.99 (CI, [0.93; 1.00]) and accuracy of 0.80 (CI,
[0.73; 0.87])).

Forty-six patients (36%) presented at least one of our
two criteria associated with ECTR use; however, only 21
were actually treated with ECTR. Figure 1 shows patient
outcome according to their peak lithium and creatinine,
the presence/absence of ECTR criteria and to the actual
ECTR performed in the ICU. More significant neurological
impairment including confusion, dysarthria, hypertonia,
myoclonus and ataxia persisted on ICU discharge in the
patients who were not treated with ECTR (N¼ 12, 54% vs.
N¼ 3, 20%, p¼ 0.0007), despite less severe intoxication
(p¼ 0.02), mechanical ventilation >48 h (p< 0.001) and
need for catecholamine (p< 0.05). Additionally, no signifi-
cant differences in gastrointestinal decontamination, fluid
repletion and length of ICU stay were observed in these
patients.

Table 5. Univariate analysis of predictors of severity in 128 lithium-poisoned patients on admission to the intensive care unit.

Severe poisoninga (N¼ 48) Non-severe poisoning (N¼ 80) OR [95% CI] p valuec

Age (years) 44 [33; 55]b 47 [36; 56] 1.0 [0.97; 1.02] 0.9
Gender (F/M), N (%) 54/46 63/36 1.5 [0.7; 3.3] 0.4
Poisoning pattern, N (%)

Acute 5 (10) 7 (9) 0.9 [0.3; 3.3]
0.8Acute-on-chronic 32 (67) 49 (61) 0.6 [0.2; 2.6]

Chronic 11 (23) 24 (30)
Chronic treatment, N (%) 43 (90) 73 (91) 0.8 [0.2; 3.5] 0.8
Co-ingested toxicants, N (%) 24 (50) 23 (29) 2.5 [1.1; 5.6] 0.02
Sustained release lithium formulation, N (%) 37 (77) 50 (62) 2.0 [0.8; 5.0] 0.1
Glasgow coma score "10, N (%) 23 (48) 7 (9) 10.0 [3.8; 20.0] <0.0001
Serum lithium #5.2 mmol/l, N (%) 14 (29) 4 (5) 7.8 [2.6; 29.2] 0.0002
Serum creatinine #200 lmol/l, N (%) 15 (31) 8 (10) 2.8 [1.3; 5.8] 0.006

Bold values represent significant differences.
aSeverity of poisoning was defined by the presence of at least one of the following conditions: (1) seizures; (2) catecholamine infusion; (3) mechanical ventilation
lasting >48 h; and (4) fatality onset in the ICU.

bMedian [25th; 75th percentiles].
cFisher’s exact tests were used to compare categorical variables and Mann–Whitney tests to compare continuous variables.

Table 6. Univariate analysis of predictors of extracorporeal toxin removal in 128 lithium-poisoned patients admitted to the intensive care unit.

Dialysis (n¼ 22) No dialysis (n¼ 106) OR [95% CI] p valuea

Poisoning pattern, N (%)
Acute 2 (9) 10 (9) 1.3 [0.31; 9.17] 0.3Acute-on-chronic 17 (77) 64 (60)

0.47 [0.07; 3.93]Chronic 3 (14) 32 (30)
Sustained release lithium formulation, N (%) 19 (86) 68 (66) 3.5 [0.9; 20.0] 0.05
Co-ingested toxicants, N (%) 11 (50) 36 (34) 1.93 [0.7; 5.46] 0.2
Preexisting chronic renal failure, N (%) 2 (9) 3 (3) 3.4 [0.27; 32.0] 0.2
Worst Glasgow coma score during hospitalization "6, N (%) 11(50) 18(17) 5.0 [2.0; 10.0] 0.017
Shock, N (%) 7 (31) 13 (12) 3.3 [0.9; 11.0] 0.05
Mechanical ventilation, N (%) 14 (63) 34 (33) 3.7 [1.3; 11.13] 0.008
Serum lithium #5.2 mmol/l, N (%) 12 (55) 15 (14) 7.3 [2.7; 20.3] <0.0001
Serum creatinine #200 lmol/l, N (%) 18 (81) 14 (13) 29.6 [9.5; 114.6] <0.0001

Bold values represent significant differences.
aUsing Fisher’s exact tests.
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patients (p¼ 0.02) in contrast to the proportions of sustained
release formulations and chronic treatment. On admission,
GCS was significantly lower (11 [7; 14] vs. 14 [13; 15],
p¼ 0.001) and serum creatinine (110 lmol/l [79; 206] vs.
83 lmol/l [67; 123], p¼ 0.01) and lithium concentrations
(2.8 mmol/l [1.7; 5.6] vs. 2.5 mmol/l [1.9; 3.6], p¼ 0.03) signifi-
cantly higher in the severely poisoned patients. Similarly, the
peak lithium (5.1 mmol/l [2.6; 13.6] vs. 2,2 mmol/l [2.2; 4.4],
p¼ 0.005) and creatinine concentrations (134 lmol/l [86; 293]
vs. 87 lmol/l [72; 128], p¼ 0.003) were significantly higher.
Based on a multiple logistic regression analysis, GCS "10 (OR,
11.1; CI, [4.1; 33.3], p< 0.0001), and lithium concentration
#5.2 mmol/l (OR, 6.0; CI, [1.7; 25.5], p¼ 0.005) on admission
were associated with the onset of severe poisoning (sensitiv-
ity of 0.64 (CI, [0.49; 0.78]), specificity of 0.86 (CI, [0.78; 0.92]),
positive predictive value of 0.74 (CI, [0.58; 0.86]), negative pre-
dictive value of 0.80 (CI, [0.70; 0.88]) and accuracy of 0.78 (CI,
[0.71; 0.85])). Interestingly, severely lithium-poisoned patients
stayed longer in the ICU (11.0 days [5.2; 20.8] vs. 3.0 days
[2.0; 7.0], p< 0.0001) and more frequently presented persist-
ent neurological impairment on discharge (N¼ 18, 37% vs.
N¼ 10, 13%, p¼ 0.001).

Predictive factors of ECTR requirement

Patients who underwent ECTR had significantly lower GCS (7
[3; 10] vs. 13 [7; 15.0], p¼ 0.0003) and higher peak serum

creatinine (205 lmol/l [9; 329] vs. 94 lmol/l [74; 141],
p¼ 0.009) and lithium concentrations (6.4 mmol/l [5.6;10] vs.
3.0 mmol/l [2.1; 4.3], p¼ 0.001) during ICU stay (Table 6).
Severe lithium-poisoned patients were more frequently
treated with ECTR (N¼ 18, 38% vs. N¼ 4, 5%, p< 0.0001).
Based on a multiple logistic regression analysis, peak lithium
concentration #5.2 mmol/l (OR, 22.4; CI, [6.4; 96.4]; p< 0.0001)
and peak creatinine concentration #200 lmol/l (OR, 5.0; [1.4;
19.2]; p¼ 0.01) were associated with ECTR use (sensitivity of
0.95 (CI, [0.77; 1.00]), specificity of 0.76 (CI, [0.67; 0.84]), posi-
tive predictive value of 0.45 (CI, [0.31; 0.61]), negative predict-
ive value of 0.99 (CI, [0.93; 1.00]) and accuracy of 0.80 (CI,
[0.73; 0.87])).

Forty-six patients (36%) presented at least one of our
two criteria associated with ECTR use; however, only 21
were actually treated with ECTR. Figure 1 shows patient
outcome according to their peak lithium and creatinine,
the presence/absence of ECTR criteria and to the actual
ECTR performed in the ICU. More significant neurological
impairment including confusion, dysarthria, hypertonia,
myoclonus and ataxia persisted on ICU discharge in the
patients who were not treated with ECTR (N¼ 12, 54% vs.
N¼ 3, 20%, p¼ 0.0007), despite less severe intoxication
(p¼ 0.02), mechanical ventilation >48 h (p< 0.001) and
need for catecholamine (p< 0.05). Additionally, no signifi-
cant differences in gastrointestinal decontamination, fluid
repletion and length of ICU stay were observed in these
patients.

Table 5. Univariate analysis of predictors of severity in 128 lithium-poisoned patients on admission to the intensive care unit.

Severe poisoninga (N¼ 48) Non-severe poisoning (N¼ 80) OR [95% CI] p valuec

Age (years) 44 [33; 55]b 47 [36; 56] 1.0 [0.97; 1.02] 0.9
Gender (F/M), N (%) 54/46 63/36 1.5 [0.7; 3.3] 0.4
Poisoning pattern, N (%)

Acute 5 (10) 7 (9) 0.9 [0.3; 3.3]
0.8Acute-on-chronic 32 (67) 49 (61) 0.6 [0.2; 2.6]

Chronic 11 (23) 24 (30)
Chronic treatment, N (%) 43 (90) 73 (91) 0.8 [0.2; 3.5] 0.8
Co-ingested toxicants, N (%) 24 (50) 23 (29) 2.5 [1.1; 5.6] 0.02
Sustained release lithium formulation, N (%) 37 (77) 50 (62) 2.0 [0.8; 5.0] 0.1
Glasgow coma score "10, N (%) 23 (48) 7 (9) 10.0 [3.8; 20.0] <0.0001
Serum lithium #5.2 mmol/l, N (%) 14 (29) 4 (5) 7.8 [2.6; 29.2] 0.0002
Serum creatinine #200 lmol/l, N (%) 15 (31) 8 (10) 2.8 [1.3; 5.8] 0.006

Bold values represent significant differences.
aSeverity of poisoning was defined by the presence of at least one of the following conditions: (1) seizures; (2) catecholamine infusion; (3) mechanical ventilation
lasting >48 h; and (4) fatality onset in the ICU.

bMedian [25th; 75th percentiles].
cFisher’s exact tests were used to compare categorical variables and Mann–Whitney tests to compare continuous variables.
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Dialysis (n¼ 22) No dialysis (n¼ 106) OR [95% CI] p valuea

Poisoning pattern, N (%)
Acute 2 (9) 10 (9) 1.3 [0.31; 9.17] 0.3Acute-on-chronic 17 (77) 64 (60)

0.47 [0.07; 3.93]Chronic 3 (14) 32 (30)
Sustained release lithium formulation, N (%) 19 (86) 68 (66) 3.5 [0.9; 20.0] 0.05
Co-ingested toxicants, N (%) 11 (50) 36 (34) 1.93 [0.7; 5.46] 0.2
Preexisting chronic renal failure, N (%) 2 (9) 3 (3) 3.4 [0.27; 32.0] 0.2
Worst Glasgow coma score during hospitalization "6, N (%) 11(50) 18(17) 5.0 [2.0; 10.0] 0.017
Shock, N (%) 7 (31) 13 (12) 3.3 [0.9; 11.0] 0.05
Mechanical ventilation, N (%) 14 (63) 34 (33) 3.7 [1.3; 11.13] 0.008
Serum lithium #5.2 mmol/l, N (%) 12 (55) 15 (14) 7.3 [2.7; 20.3] <0.0001
Serum creatinine #200 lmol/l, N (%) 18 (81) 14 (13) 29.6 [9.5; 114.6] <0.0001

Bold values represent significant differences.
aUsing Fisher’s exact tests.
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patients (p¼ 0.02) in contrast to the proportions of sustained
release formulations and chronic treatment. On admission,
GCS was significantly lower (11 [7; 14] vs. 14 [13; 15],
p¼ 0.001) and serum creatinine (110 lmol/l [79; 206] vs.
83 lmol/l [67; 123], p¼ 0.01) and lithium concentrations
(2.8 mmol/l [1.7; 5.6] vs. 2.5 mmol/l [1.9; 3.6], p¼ 0.03) signifi-
cantly higher in the severely poisoned patients. Similarly, the
peak lithium (5.1 mmol/l [2.6; 13.6] vs. 2,2 mmol/l [2.2; 4.4],
p¼ 0.005) and creatinine concentrations (134 lmol/l [86; 293]
vs. 87 lmol/l [72; 128], p¼ 0.003) were significantly higher.
Based on a multiple logistic regression analysis, GCS "10 (OR,
11.1; CI, [4.1; 33.3], p< 0.0001), and lithium concentration
#5.2 mmol/l (OR, 6.0; CI, [1.7; 25.5], p¼ 0.005) on admission
were associated with the onset of severe poisoning (sensitiv-
ity of 0.64 (CI, [0.49; 0.78]), specificity of 0.86 (CI, [0.78; 0.92]),
positive predictive value of 0.74 (CI, [0.58; 0.86]), negative pre-
dictive value of 0.80 (CI, [0.70; 0.88]) and accuracy of 0.78 (CI,
[0.71; 0.85])). Interestingly, severely lithium-poisoned patients
stayed longer in the ICU (11.0 days [5.2; 20.8] vs. 3.0 days
[2.0; 7.0], p< 0.0001) and more frequently presented persist-
ent neurological impairment on discharge (N¼ 18, 37% vs.
N¼ 10, 13%, p¼ 0.001).

Predictive factors of ECTR requirement

Patients who underwent ECTR had significantly lower GCS (7
[3; 10] vs. 13 [7; 15.0], p¼ 0.0003) and higher peak serum

creatinine (205 lmol/l [9; 329] vs. 94 lmol/l [74; 141],
p¼ 0.009) and lithium concentrations (6.4 mmol/l [5.6;10] vs.
3.0 mmol/l [2.1; 4.3], p¼ 0.001) during ICU stay (Table 6).
Severe lithium-poisoned patients were more frequently
treated with ECTR (N¼ 18, 38% vs. N¼ 4, 5%, p< 0.0001).
Based on a multiple logistic regression analysis, peak lithium
concentration #5.2 mmol/l (OR, 22.4; CI, [6.4; 96.4]; p< 0.0001)
and peak creatinine concentration #200 lmol/l (OR, 5.0; [1.4;
19.2]; p¼ 0.01) were associated with ECTR use (sensitivity of
0.95 (CI, [0.77; 1.00]), specificity of 0.76 (CI, [0.67; 0.84]), posi-
tive predictive value of 0.45 (CI, [0.31; 0.61]), negative predict-
ive value of 0.99 (CI, [0.93; 1.00]) and accuracy of 0.80 (CI,
[0.73; 0.87])).

Forty-six patients (36%) presented at least one of our
two criteria associated with ECTR use; however, only 21
were actually treated with ECTR. Figure 1 shows patient
outcome according to their peak lithium and creatinine,
the presence/absence of ECTR criteria and to the actual
ECTR performed in the ICU. More significant neurological
impairment including confusion, dysarthria, hypertonia,
myoclonus and ataxia persisted on ICU discharge in the
patients who were not treated with ECTR (N¼ 12, 54% vs.
N¼ 3, 20%, p¼ 0.0007), despite less severe intoxication
(p¼ 0.02), mechanical ventilation >48 h (p< 0.001) and
need for catecholamine (p< 0.05). Additionally, no signifi-
cant differences in gastrointestinal decontamination, fluid
repletion and length of ICU stay were observed in these
patients.

Table 5. Univariate analysis of predictors of severity in 128 lithium-poisoned patients on admission to the intensive care unit.

Severe poisoninga (N¼ 48) Non-severe poisoning (N¼ 80) OR [95% CI] p valuec

Age (years) 44 [33; 55]b 47 [36; 56] 1.0 [0.97; 1.02] 0.9
Gender (F/M), N (%) 54/46 63/36 1.5 [0.7; 3.3] 0.4
Poisoning pattern, N (%)

Acute 5 (10) 7 (9) 0.9 [0.3; 3.3]
0.8Acute-on-chronic 32 (67) 49 (61) 0.6 [0.2; 2.6]

Chronic 11 (23) 24 (30)
Chronic treatment, N (%) 43 (90) 73 (91) 0.8 [0.2; 3.5] 0.8
Co-ingested toxicants, N (%) 24 (50) 23 (29) 2.5 [1.1; 5.6] 0.02
Sustained release lithium formulation, N (%) 37 (77) 50 (62) 2.0 [0.8; 5.0] 0.1
Glasgow coma score "10, N (%) 23 (48) 7 (9) 10.0 [3.8; 20.0] <0.0001
Serum lithium #5.2 mmol/l, N (%) 14 (29) 4 (5) 7.8 [2.6; 29.2] 0.0002
Serum creatinine #200 lmol/l, N (%) 15 (31) 8 (10) 2.8 [1.3; 5.8] 0.006

Bold values represent significant differences.
aSeverity of poisoning was defined by the presence of at least one of the following conditions: (1) seizures; (2) catecholamine infusion; (3) mechanical ventilation
lasting >48 h; and (4) fatality onset in the ICU.

bMedian [25th; 75th percentiles].
cFisher’s exact tests were used to compare categorical variables and Mann–Whitney tests to compare continuous variables.

Table 6. Univariate analysis of predictors of extracorporeal toxin removal in 128 lithium-poisoned patients admitted to the intensive care unit.

Dialysis (n¼ 22) No dialysis (n¼ 106) OR [95% CI] p valuea

Poisoning pattern, N (%)
Acute 2 (9) 10 (9) 1.3 [0.31; 9.17] 0.3Acute-on-chronic 17 (77) 64 (60)

0.47 [0.07; 3.93]Chronic 3 (14) 32 (30)
Sustained release lithium formulation, N (%) 19 (86) 68 (66) 3.5 [0.9; 20.0] 0.05
Co-ingested toxicants, N (%) 11 (50) 36 (34) 1.93 [0.7; 5.46] 0.2
Preexisting chronic renal failure, N (%) 2 (9) 3 (3) 3.4 [0.27; 32.0] 0.2
Worst Glasgow coma score during hospitalization "6, N (%) 11(50) 18(17) 5.0 [2.0; 10.0] 0.017
Shock, N (%) 7 (31) 13 (12) 3.3 [0.9; 11.0] 0.05
Mechanical ventilation, N (%) 14 (63) 34 (33) 3.7 [1.3; 11.13] 0.008
Serum lithium #5.2 mmol/l, N (%) 12 (55) 15 (14) 7.3 [2.7; 20.3] <0.0001
Serum creatinine #200 lmol/l, N (%) 18 (81) 14 (13) 29.6 [9.5; 114.6] <0.0001

Bold values represent significant differences.
aUsing Fisher’s exact tests.
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patients (p¼ 0.02) in contrast to the proportions of sustained
release formulations and chronic treatment. On admission,
GCS was significantly lower (11 [7; 14] vs. 14 [13; 15],
p¼ 0.001) and serum creatinine (110 lmol/l [79; 206] vs.
83 lmol/l [67; 123], p¼ 0.01) and lithium concentrations
(2.8 mmol/l [1.7; 5.6] vs. 2.5 mmol/l [1.9; 3.6], p¼ 0.03) signifi-
cantly higher in the severely poisoned patients. Similarly, the
peak lithium (5.1 mmol/l [2.6; 13.6] vs. 2,2 mmol/l [2.2; 4.4],
p¼ 0.005) and creatinine concentrations (134 lmol/l [86; 293]
vs. 87 lmol/l [72; 128], p¼ 0.003) were significantly higher.
Based on a multiple logistic regression analysis, GCS "10 (OR,
11.1; CI, [4.1; 33.3], p< 0.0001), and lithium concentration
#5.2 mmol/l (OR, 6.0; CI, [1.7; 25.5], p¼ 0.005) on admission
were associated with the onset of severe poisoning (sensitiv-
ity of 0.64 (CI, [0.49; 0.78]), specificity of 0.86 (CI, [0.78; 0.92]),
positive predictive value of 0.74 (CI, [0.58; 0.86]), negative pre-
dictive value of 0.80 (CI, [0.70; 0.88]) and accuracy of 0.78 (CI,
[0.71; 0.85])). Interestingly, severely lithium-poisoned patients
stayed longer in the ICU (11.0 days [5.2; 20.8] vs. 3.0 days
[2.0; 7.0], p< 0.0001) and more frequently presented persist-
ent neurological impairment on discharge (N¼ 18, 37% vs.
N¼ 10, 13%, p¼ 0.001).

Predictive factors of ECTR requirement

Patients who underwent ECTR had significantly lower GCS (7
[3; 10] vs. 13 [7; 15.0], p¼ 0.0003) and higher peak serum

creatinine (205 lmol/l [9; 329] vs. 94 lmol/l [74; 141],
p¼ 0.009) and lithium concentrations (6.4 mmol/l [5.6;10] vs.
3.0 mmol/l [2.1; 4.3], p¼ 0.001) during ICU stay (Table 6).
Severe lithium-poisoned patients were more frequently
treated with ECTR (N¼ 18, 38% vs. N¼ 4, 5%, p< 0.0001).
Based on a multiple logistic regression analysis, peak lithium
concentration #5.2 mmol/l (OR, 22.4; CI, [6.4; 96.4]; p< 0.0001)
and peak creatinine concentration #200 lmol/l (OR, 5.0; [1.4;
19.2]; p¼ 0.01) were associated with ECTR use (sensitivity of
0.95 (CI, [0.77; 1.00]), specificity of 0.76 (CI, [0.67; 0.84]), posi-
tive predictive value of 0.45 (CI, [0.31; 0.61]), negative predict-
ive value of 0.99 (CI, [0.93; 1.00]) and accuracy of 0.80 (CI,
[0.73; 0.87])).

Forty-six patients (36%) presented at least one of our
two criteria associated with ECTR use; however, only 21
were actually treated with ECTR. Figure 1 shows patient
outcome according to their peak lithium and creatinine,
the presence/absence of ECTR criteria and to the actual
ECTR performed in the ICU. More significant neurological
impairment including confusion, dysarthria, hypertonia,
myoclonus and ataxia persisted on ICU discharge in the
patients who were not treated with ECTR (N¼ 12, 54% vs.
N¼ 3, 20%, p¼ 0.0007), despite less severe intoxication
(p¼ 0.02), mechanical ventilation >48 h (p< 0.001) and
need for catecholamine (p< 0.05). Additionally, no signifi-
cant differences in gastrointestinal decontamination, fluid
repletion and length of ICU stay were observed in these
patients.

Table 5. Univariate analysis of predictors of severity in 128 lithium-poisoned patients on admission to the intensive care unit.

Severe poisoninga (N¼ 48) Non-severe poisoning (N¼ 80) OR [95% CI] p valuec

Age (years) 44 [33; 55]b 47 [36; 56] 1.0 [0.97; 1.02] 0.9
Gender (F/M), N (%) 54/46 63/36 1.5 [0.7; 3.3] 0.4
Poisoning pattern, N (%)

Acute 5 (10) 7 (9) 0.9 [0.3; 3.3]
0.8Acute-on-chronic 32 (67) 49 (61) 0.6 [0.2; 2.6]

Chronic 11 (23) 24 (30)
Chronic treatment, N (%) 43 (90) 73 (91) 0.8 [0.2; 3.5] 0.8
Co-ingested toxicants, N (%) 24 (50) 23 (29) 2.5 [1.1; 5.6] 0.02
Sustained release lithium formulation, N (%) 37 (77) 50 (62) 2.0 [0.8; 5.0] 0.1
Glasgow coma score "10, N (%) 23 (48) 7 (9) 10.0 [3.8; 20.0] <0.0001
Serum lithium #5.2 mmol/l, N (%) 14 (29) 4 (5) 7.8 [2.6; 29.2] 0.0002
Serum creatinine #200 lmol/l, N (%) 15 (31) 8 (10) 2.8 [1.3; 5.8] 0.006

Bold values represent significant differences.
aSeverity of poisoning was defined by the presence of at least one of the following conditions: (1) seizures; (2) catecholamine infusion; (3) mechanical ventilation
lasting >48 h; and (4) fatality onset in the ICU.

bMedian [25th; 75th percentiles].
cFisher’s exact tests were used to compare categorical variables and Mann–Whitney tests to compare continuous variables.
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Worst Glasgow coma score during hospitalization "6, N (%) 11(50) 18(17) 5.0 [2.0; 10.0] 0.017
Shock, N (%) 7 (31) 13 (12) 3.3 [0.9; 11.0] 0.05
Mechanical ventilation, N (%) 14 (63) 34 (33) 3.7 [1.3; 11.13] 0.008
Serum lithium #5.2 mmol/l, N (%) 12 (55) 15 (14) 7.3 [2.7; 20.3] <0.0001
Serum creatinine #200 lmol/l, N (%) 18 (81) 14 (13) 29.6 [9.5; 114.6] <0.0001

Bold values represent significant differences.
aUsing Fisher’s exact tests.
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patients (p¼ 0.02) in contrast to the proportions of sustained
release formulations and chronic treatment. On admission,
GCS was significantly lower (11 [7; 14] vs. 14 [13; 15],
p¼ 0.001) and serum creatinine (110 lmol/l [79; 206] vs.
83 lmol/l [67; 123], p¼ 0.01) and lithium concentrations
(2.8 mmol/l [1.7; 5.6] vs. 2.5 mmol/l [1.9; 3.6], p¼ 0.03) signifi-
cantly higher in the severely poisoned patients. Similarly, the
peak lithium (5.1 mmol/l [2.6; 13.6] vs. 2,2 mmol/l [2.2; 4.4],
p¼ 0.005) and creatinine concentrations (134 lmol/l [86; 293]
vs. 87 lmol/l [72; 128], p¼ 0.003) were significantly higher.
Based on a multiple logistic regression analysis, GCS "10 (OR,
11.1; CI, [4.1; 33.3], p< 0.0001), and lithium concentration
#5.2 mmol/l (OR, 6.0; CI, [1.7; 25.5], p¼ 0.005) on admission
were associated with the onset of severe poisoning (sensitiv-
ity of 0.64 (CI, [0.49; 0.78]), specificity of 0.86 (CI, [0.78; 0.92]),
positive predictive value of 0.74 (CI, [0.58; 0.86]), negative pre-
dictive value of 0.80 (CI, [0.70; 0.88]) and accuracy of 0.78 (CI,
[0.71; 0.85])). Interestingly, severely lithium-poisoned patients
stayed longer in the ICU (11.0 days [5.2; 20.8] vs. 3.0 days
[2.0; 7.0], p< 0.0001) and more frequently presented persist-
ent neurological impairment on discharge (N¼ 18, 37% vs.
N¼ 10, 13%, p¼ 0.001).

Predictive factors of ECTR requirement

Patients who underwent ECTR had significantly lower GCS (7
[3; 10] vs. 13 [7; 15.0], p¼ 0.0003) and higher peak serum

creatinine (205 lmol/l [9; 329] vs. 94 lmol/l [74; 141],
p¼ 0.009) and lithium concentrations (6.4 mmol/l [5.6;10] vs.
3.0 mmol/l [2.1; 4.3], p¼ 0.001) during ICU stay (Table 6).
Severe lithium-poisoned patients were more frequently
treated with ECTR (N¼ 18, 38% vs. N¼ 4, 5%, p< 0.0001).
Based on a multiple logistic regression analysis, peak lithium
concentration #5.2 mmol/l (OR, 22.4; CI, [6.4; 96.4]; p< 0.0001)
and peak creatinine concentration #200 lmol/l (OR, 5.0; [1.4;
19.2]; p¼ 0.01) were associated with ECTR use (sensitivity of
0.95 (CI, [0.77; 1.00]), specificity of 0.76 (CI, [0.67; 0.84]), posi-
tive predictive value of 0.45 (CI, [0.31; 0.61]), negative predict-
ive value of 0.99 (CI, [0.93; 1.00]) and accuracy of 0.80 (CI,
[0.73; 0.87])).

Forty-six patients (36%) presented at least one of our
two criteria associated with ECTR use; however, only 21
were actually treated with ECTR. Figure 1 shows patient
outcome according to their peak lithium and creatinine,
the presence/absence of ECTR criteria and to the actual
ECTR performed in the ICU. More significant neurological
impairment including confusion, dysarthria, hypertonia,
myoclonus and ataxia persisted on ICU discharge in the
patients who were not treated with ECTR (N¼ 12, 54% vs.
N¼ 3, 20%, p¼ 0.0007), despite less severe intoxication
(p¼ 0.02), mechanical ventilation >48 h (p< 0.001) and
need for catecholamine (p< 0.05). Additionally, no signifi-
cant differences in gastrointestinal decontamination, fluid
repletion and length of ICU stay were observed in these
patients.

Table 5. Univariate analysis of predictors of severity in 128 lithium-poisoned patients on admission to the intensive care unit.

Severe poisoninga (N¼ 48) Non-severe poisoning (N¼ 80) OR [95% CI] p valuec

Age (years) 44 [33; 55]b 47 [36; 56] 1.0 [0.97; 1.02] 0.9
Gender (F/M), N (%) 54/46 63/36 1.5 [0.7; 3.3] 0.4
Poisoning pattern, N (%)

Acute 5 (10) 7 (9) 0.9 [0.3; 3.3]
0.8Acute-on-chronic 32 (67) 49 (61) 0.6 [0.2; 2.6]

Chronic 11 (23) 24 (30)
Chronic treatment, N (%) 43 (90) 73 (91) 0.8 [0.2; 3.5] 0.8
Co-ingested toxicants, N (%) 24 (50) 23 (29) 2.5 [1.1; 5.6] 0.02
Sustained release lithium formulation, N (%) 37 (77) 50 (62) 2.0 [0.8; 5.0] 0.1
Glasgow coma score "10, N (%) 23 (48) 7 (9) 10.0 [3.8; 20.0] <0.0001
Serum lithium #5.2 mmol/l, N (%) 14 (29) 4 (5) 7.8 [2.6; 29.2] 0.0002
Serum creatinine #200 lmol/l, N (%) 15 (31) 8 (10) 2.8 [1.3; 5.8] 0.006

Bold values represent significant differences.
aSeverity of poisoning was defined by the presence of at least one of the following conditions: (1) seizures; (2) catecholamine infusion; (3) mechanical ventilation
lasting >48 h; and (4) fatality onset in the ICU.

bMedian [25th; 75th percentiles].
cFisher’s exact tests were used to compare categorical variables and Mann–Whitney tests to compare continuous variables.

Table 6. Univariate analysis of predictors of extracorporeal toxin removal in 128 lithium-poisoned patients admitted to the intensive care unit.

Dialysis (n¼ 22) No dialysis (n¼ 106) OR [95% CI] p valuea

Poisoning pattern, N (%)
Acute 2 (9) 10 (9) 1.3 [0.31; 9.17] 0.3Acute-on-chronic 17 (77) 64 (60)

0.47 [0.07; 3.93]Chronic 3 (14) 32 (30)
Sustained release lithium formulation, N (%) 19 (86) 68 (66) 3.5 [0.9; 20.0] 0.05
Co-ingested toxicants, N (%) 11 (50) 36 (34) 1.93 [0.7; 5.46] 0.2
Preexisting chronic renal failure, N (%) 2 (9) 3 (3) 3.4 [0.27; 32.0] 0.2
Worst Glasgow coma score during hospitalization "6, N (%) 11(50) 18(17) 5.0 [2.0; 10.0] 0.017
Shock, N (%) 7 (31) 13 (12) 3.3 [0.9; 11.0] 0.05
Mechanical ventilation, N (%) 14 (63) 34 (33) 3.7 [1.3; 11.13] 0.008
Serum lithium #5.2 mmol/l, N (%) 12 (55) 15 (14) 7.3 [2.7; 20.3] <0.0001
Serum creatinine #200 lmol/l, N (%) 18 (81) 14 (13) 29.6 [9.5; 114.6] <0.0001

Bold values represent significant differences.
aUsing Fisher’s exact tests.
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VPP	74%
VPN	86%

ATTENTION

• ce cut-off de lithémie est probablement valable seulement 

pour les intoxications aiguës …

• une lithémie précoce basse est faussement rassurante

• ne pas doser sur des tubes avec héparinate de lithium

• pas d’intérêt de la lithémie intra-érythrocytaire

Q
ue

st
io

n 
3



Ingestion aigue 
chez un sujet 

non traité

Ingestion aigue 
chez un patient 

traité 
chroniquement

Surdosage chez 
un patient traité

Ingestion aiguë 
chez un sujet 

non traité

Ingestion aiguë 
chez un patient 

traité 
chroniquement

Surdosage chez 
un patient traité

3 types d’intoxication sont à distinguer

Souvent peu 
grave voire 

asymptomatique
Plus graves, symptomatiques risque 
de séquelles neurologiques majeures

Neurotoxicité

Effets	toxiques	retardés
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Signes mineurs Signes modérés à sévère

Facteurs pronostiques : le type d’intoxication ?
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Facteurs pronostiques : le type d’intoxication ?

N=172

Waring	WS	et	al.	QJM	2007
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Facteurs pronostiques : le type d’intoxication ?

Vodovar	et	al.	Clin.	Tox.	2016

Néanmoins
• tous les patients décédés étaient aigus sur chronique.
• et
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Cas	clinique

Vous	décidez	de	l’hospitaliser	en	surveillance	continue.

Son	état	est	stable.

Vous	avez	refait	une	[Li]	qui	est	à	4	mmol/L,	la	créatininémie	est	
à	150	micromol/L.



Question	4	:	Quels	traitement	instaurez-
vous	?

A	- diurétiques

B - charbon	activée

C	- Kayexalate (Sodium	Polystyrène	Sulfonate)

D	- whole bowel irrigation	

E - hémodialyse



Diminution absorption Augmentation de l’élimination

Scharman	EJ.	J	Toxicol	Clin	Toxicol.	1997

Traitement symptomatique toujours indiqué.
Pas d’antidote ou traitement modifiant la PD.
Traitement modifiant la PK.
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4 Traitement = modifier la PK



Charbon activé (CA)

Diminution absorption Augmentation de l’élimination

Favin FD.	J	Toxicol Clin	Toxicol.	1988

Whole bowel irrigation

Traitement = diminuer l’absorption
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Etude in vivo en cross over volontaire sain

- Phase 1 : 14 volontaires ingérant une dose de lithium LP.

- Phase 2 : 14 volontaires ingérant une dose de lithium LP + 2000 

ml/h de PEG pendant 5 heures par sonde nasogastrique.

WHOLE-BOWEL IRRIGATION 
Smith, Ling & Hals tenson 
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FIGURE 1. Mean l i th ium concentra- 
tion-versus-time curves over the en- 
tire 72-hour t ime  course. The areas 
under each curve represent relative 
amounts  o f  l i th ium absorbed. Phase 
1 represents the control group, and 
phase 2 represents the WBI group. 

FIGURE 2. Mean serum l i th ium con- 
centra t ion-versus- t ime  curves over 
six hours. WBI was begun at hour 1. 
Phase 1 represents the control group, 
and phase  2 represen t s  the  WBI  
group. Mean serum l i th ium concen- 
tration at hour 2 was already signifi- 
cant ly  (P = .03) less for the WBI 
group. 

FIGURE 3. Logarithms of mean con- 
centration versus t ime over 72 hours. 
The slope of the curve from 24 to 72 
hours represents the elimination con- 
stant and was identical for both con- 
trol (phase 1) and WBI (phase 2) 
groups. This illustrates that the dif- 
ference in area under the curve is not 
a result of a difference in el imina- 
tion. The nonl inear  port ion of the 
graph from zero to 12 hours repre- 
sents the t ime during which absorp- 
tion and distribution are ongoing. 

reduce absorption of sustained-re- 
lease lithium. 

MATERIALS AND METHODS 
After formal institutional review, 

volunteers granted written informed 
consent and were enrolled in the 
study protocol. The subjects were 18 
to 41 years old and within 20% of 
ideal body weight. None had a his- 
tory of alcohol or drug abuse, dia- 
betes (mellitus or insipidus), or gas- 
trointestinal, renal, thyroid, or car- 
diac disease. Other exclusion criteria 
were a history of adverse reaction to 
l i thium Earbonate and concurrent  
use of any medication. Each volun- 
teer underwent a physical examina- 
tion, multiple serum analyses, and an 

ECG. Pregnancy in women was ex- 
cluded by urine pregnancy tests ob- 
tained immediately before each trial. 

The investigation was a two-phase, 
crossover design with at least two 
weeks separating each phase. In the 
first phase, subjects fasted for eight 
hours and then ingested an oral dose 
of 0.80 ± 0.04 mEq/kg Lithobid ® 
(one of two sustained-release lithium 
products available). This dose was 
used safely in a previous study of 
lithium absorption. 5 An IV catheter 
was placed and kept open with sa- 
line. Blood samples for li thium se- 
rum c o n c e n t r a t i o n s  were drawn 
every half hour for six hours and 
then every hour for six additional 
hours, after which the catheter was 
removed. Follow-up blood samples 
were drawn at 24, 48, and 72 hours 
after lithium ingestion by direct ve- 
nipuncture. 

For the second phase, one hour af- 
ter ingestion of an identical dose of 
l i t h i u m ,  PEG s o l u t i o n  (Coly t  ®, 
Golytely ®) was infused by gravity 
through an 8F nasogastric feeding 
tube at a rate of 2 L/hr for five hours 
(10 L total). Serum electrolytes were 
measured at six and 19. hours after 
dosing. Study par t ic ipants  broke 
their fast at six hours after lithium 
ingestion. In phase 2, this was imme- 
diately after infusion of WBI. 

Blood specimens were allowed to 
clot and then centrifuged. Serum was 
harvested and frozen at - 2 0  C until 
ana lys i s .  The  c o n c e n t r a t i o n  of 
lithium in serum was determined by 
flame photometry using cesium as an 
internal standard. This method is 
precise and accurate to 0.01 mM/L 
and is linear from 0.00 to 3.00 mM/L. 
The intra-assay and interassay coeffi- 
cients of variation were less than 
4%. The lowest detected and lowest 
quantitated concentration was 0.01 
mM/L. 

The maximum measured plasma 
concent ra t ion  (Cm~x) and t ime to 

Annals of Emergency Medicine 

TABLE. Pharmacokinetic parameters 

Cma× (mM/L) 
Tm~x (hr) 
AUC (O-a) 

(mM.hr/L) 
T1/21~ (hr) 

Phase 1 Phase 2 
0.82 _+ 0,260 0.40 _+ 0.09* 
4.4 _+ 0.72 0.8 +- 0.7* 

18.26 + 5.83 5,93 +- 2.50* 
17.0 _+ 5.3 16.5 _+ 6.1 

Values are given as mean + SD. 
*P < .05 

C . . . .  (Tmax) were determined from 
the observed plasma concentration- 
versus-time data. The terminal elim- 
ination rate constant ([3) was deter- 
mined by nonlinear regression analy- 
sis of the postabsorptive log linear 
portion of the lithium serum concen- 
t r a t ion- t ime  curve. The te rmina l  
elimination half-life (tl/213) was deter- 
mined using the equation tl/213 = 
0.693/[3. 

The area under the serum lithium 
concen t r a t i on -ve r sus - t ime  curve 
from zero to the last measurable 
sampling time (AUC 0-t) was calcu- 
lated by linear trapezoidal estima- 
tion. The area under the curve from 
zero to infinity (AUC 0-~) was esti- 
mated using the equation AUC 0-o~ 
= AUC 0-t + Cp/[3, where Cp repre- 
sents the last measurable serum con- 
centration. 

Statistical differences in the phar- 
macokinetic parameters between the 
two study periods were determined 
using a two-tailed paired Student's t 
test. Differences in the lithium se- 
rum concent ra t ion  over t ime be- 
tween the two study periods were de- 
te rmined  by analysis  of var iance 
with repeated measures and t statis- 
tic for individual times. Statistical 
significance was assessed at a proba- 
bility value of .05. 

RESULTS 
Fourteen vo lun teers  comple ted  

phase 1. Four of these subjects volun- 
tarily dropped out of the study proto- 

74/537 20:5 May 1991 

Avec	PEG

Sans	PEG

Bretaudeau M.	Clin	Tox (Phila)	2013	- Thanacoody R.	Clin	Tox (Phila)	2015

- Efficacité démontrée chez le volontaire sain dans l’heure 
suivant l’administration de lithium LP.

- Une étude suggère que le délai entre intoxication et début 
de la WBI serait associé à la gravité de l’intoxication avec 
des imperfection méthodologique.

- Recommandée par AACT/EAPCCT guidelines.

- ATTENTION  contre indiqué en cas de troubles de la 
vigilance qui sont fréquents dans les intoxications par lithium.

Traitement = diminuer l’absorption =WBI
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Charbon activé (CA)

Diminution absorption Augmentation de l’élimination

Scharman	EJ.	J	Toxicol	Clin	Toxicol.	1997

Whole bowel irrigation

Diurèse saline forcée

Traitement = augmenter l’élimination
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HYDRATATION	OPTIMALE

par	soluté	salé	isotonique

125	ml/kg

Premiers	symptômes	de	l’intoxication	
par	le	Lithium
DIGESTIFS

Diminution	de	la	
clearance	
rénale

Natriurèse

effondrée

Réabsorption 
accrue
TCD

Diminution de 
la clearance du 

lithium

>	75%	AKI	(KDIGO)

Scharman	EJ.	J	Toxicol	Clin	Toxicol.	1997Parfrey PS.	Can	Med	Assoc J.	1983

Traitement = augmenter l’élimination= diurèse saline
Q

ue
st

io
n 

4



Charbon activé (CA)

Diminution absorption Augmentation de l’élimination

Whole bowel irrigation

Diurèse saline non forcée

Sodium Polystyrène 
Sulfonate

Scharman	EJ.	J	Toxicol	Clin	Toxicol.	1997

Traitement = augmenter l’élimination
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Intérêt	démontré	in	vivo	=	administration	juste	après	la	prise	de	lithium	de	SPS

Li CA SPS

Linakis JG.	Ann	Emerg Med,	1999	- Roberge	DR.	Ann	Emerg Med,	1992

Egalement	démontré	chez	le	volontaire	sain.

Traitement = augmenter l’élimination = SPS
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Charbon activé (CA)

Diminution absorption Augmentation de l’élimination

Whole bowel irrigation

Diurèse saline non forcée

Sodium Polystyrène 
Sulfonate

EER

Scharman	EJ.	J	Toxicol	Clin	Toxicol.	1997

Traitement = augmenter l’élimination
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• Traitement de choix de l’intoxication au lithium 
– pas de fixation protéique
– faible Vd

• Cependant
– acte invasif

– efficacité sur durée des symptômes (i.e durée d’hospitalisation) –
séquelles neurologiques (i.e symptômes à la sortie de réanimation) 
reste à démontrer.

• Questions
– Qui dialyser ?
– Quand dialyser ?
– Comment dialyser

Decker BS.	CJASN.	2015

Traitement = augmenter l’élimination = EER
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Recommandations internationales (EXTRIP) :

• EER recommandée si :
• AKI et [Li+] > 4 mEq/L
• Troubles de la conscience / convulsions
• Troubles du rythme menaçants

• EER suggérée si :
• [Li+] > 5 mEq/L
• Confusion persistante
• Temps escompté pour obtenir [Li+] < 1 mEq/L > 36h

Decker BS.	CJASN.	2015

Traitement = augmenter l’élimination = EER = QUI?
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• A ce jour aucune donnée dans la littérature ne permet de 
répondre à la question.

• Les facteurs prédictifs de gravités ne sont pas connus

• Dans un monde idéal : 
• dialyser les patients qui vont s’aggraver … peut être avec GCS ≤ 10. 
• au mieux en phase d’absorption avant la diffusion tissulaire.

Traitement = augmenter l’élimination = EER = QUAND?

Li
th
ém

ie

Temps

Symptômes
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Dialyse 
péritonéale

Hémodialyse 
intermittente

Hémodia
filtration

Clearance 
15 ml/min 

Clearance 
70 à 170 mL/min

Clearance 
50-70 ml/min

N’ EST PLUS 
UTILISEE

METHODE DE 
REFERENCE
EFFET REBOND

Elimination plus lente
Moins d’effet rebond

Decker BS.	CJASN.	2015

Traitement = augmenter l’élimination = EER = ?
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on Take home message = intoxication lithium

A ne jamais sous estimer : un patient rassurant avec une lithémie
basse peut être très graves quelques heures plus tard.

Facteurs prédictifs de gravité :
• lithémie ≥ 5,2 mM et GCS ≤10 prédisent l’admission les patients très

graves.
• le profil chronique semble être associé à plus de Hansen 2 / séquelles

neurologiques.
• mais ATTENTION les intoxications aigues « pures » peuvent également

être graves.

Traitement
• la WBI et l’hyperhydratation sont primordiales (en tenant compte des

contre-indications)
• il faut dialyser les patients ayant une lithémie ≥ 5,2 mM et/ou

créatinine ≥ 200 𝜇M
• pour les autres patients tenir compte de la clinique, fonction rénale et

phase (absorption, distribution, élimination)



CAS	N°2



Cas	clinique

Homme	37	ans,	chimiste

• 18h30	:	retrouvé	au	sol	en	arrêt	cardio-
circulatoire	sur	son	lieu	de	travail,	teint	gris,	
cyanosé

• Vu	à	la	pause	café	5	minutes	avant
• Lettre	d’adieux	sur	son	bureau…

– Appel	des	secours
– Massage	cardiaque	débuté

Hypothèses	?



Question	1	:	quels	sont	les	mécanismes	de	toxicité	du	
cyanure	?

- HCN	
(gazeux)
- NaCN
- KCN



Liaison	du	CN⁻	de	manière	réversible	au	Fe3+ de	la	
Cytochrome	c	oxydase	mitochondriale	et	à	d'autres	
métallo-enzymes

Þ inhibition	de	la	chaine	respiratoire	mitochondriale
Þ diminution	synthèse	ATP
Þ métabolisme	anaérobie
Þ acidose	lactique

Mécanismes de toxicité du cyanure
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Question	2	:	quelles	sont	les	principales	
manifestations	cliniques	d’une	intoxication	au	
cyanure	?



• Forme	suraiguë	
– mort	en	quelques	minutes	:	trouble	de	l’équilibre,	constriction	

pharyngée	avec étouffement ;	puis	coma	convulsif	avec	apnée	et	
collapsus	cardio-vasculaire

• Forme	aiguë	:	4	phases	
– excitation :	céphalée	intense,	saveur	amère,	brûlure	bouche	et	gorge,	

haleine	odeur	amande, vertige	et	chute,	polypnée	
– dépression :	dyspnée inspiratoire	et	expiratoire	avec	phase	d'apnée,	

stupeur,	angoisse
– CGTC avec	perte	de	connaissance
– paralysie :	coma	profond,	collapsus	cardio-vasculaire,	dyspnée,	arrêt	

respiratoire ;	teint	grisâtre,	cyanosé	;	acidose	métabolique	:	lactate	>	
8	mmol/L

Manifestations cliniques et biologiques d’une 
intoxication au cyanure

Q
ue

st
io

n 
2



Intoxication	au	cyanure

• 18h42	:	RCPS	débutée
• 18h50	:	Antidote	1

Question	1	:	quel	est	ce	premier	
antidote	?

Question	2	:	quel	effet	secondaire	
a-t-il	?

18h30	:	homme	37	ans,	retrouvé	au	sol	en	arrêt	cardio-
circulatoire	sur	son	lieu	de	travail,	teint	gris,	cyanosé



• Antidote	à	action	rapide	
• Complexation	des	cyanures	sous	forme	de	
cyanocobalamine	atoxique	excrétée	dans	
l’urine	

• Réactivation	des	enzymes	de	la	chaine	
respiratoire	mitochondriale.	

Hydroxycobalamine (Cyanokit)
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http://www.crime-expertise.org

Hydroxycobalamine :	coloration	cutanéo-muqueuse	rosée	temporaire	
et	l’émission	d'urine	rouge	foncé	qui	disparaît	en	7	jours



• Evaluation	de	l’efficacité	de	l’antidote	:

– Normalisation	rapide	de	l’état	hémodynamique
– Reprise	d’une	activité	respiratoire
– Signe	de	réveil	neurologique	
– Correction	de	l’acidose	lactique	en	quelques	heures.	

Hydroxycobalamine (Cyanokit)
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• Indications	:
– Intoxications	confirmées	ou	suspectées	au	cyanure.	

• Doit	être	administré	en	association	:
– aux	mesures	de	décontamination	
– et	symptomatiques	appropriées.	

• EI	:	urticaire	/	oedème	de	Quincke

Hydroxycobalamine (Cyanokit)
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Intoxication	au	cyanure
18h30	:	homme	37	ans,	retrouvé	au	sol	en	arrêt	cardio-
circulatoire	sur	son	lieu	de	travail,	teint	gris,	cyanosé

• 18h42	:	RCPS	débutée
• 18h50	:	Hydroxycobalamine
• 19h30	:	réa	méd,	sous	planche	
à	masser	

• 19h35	:	Antidote	2
• 19h55	:	ECMO
• pH	:	6,40,	lactate	>	22	mmol/L
• Décès

Question	3	:	quel	est	ce	deuxième	
antidote	?



• NB	:	pas	d’AMM…

• Indications	:
– Intoxication	cyanhydrique	modérée	:	Traitement	alternatif	
en	cas	d’intolérance	au	Cyanokit

– Bithérapie	avec	l’hydroxocobalamine	ou	l’étédate	
dicobaltique,	en	cas	d’intoxication	cyanhydrique	sévère

Thiosulfate de sodium 25%
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• Indication	:
– Intoxication	cyanhydrique	confirmée

• Nombreux	effets	indésirables	:	
– Nausées,	vomissements,	sudation,	douleur	angineuse,	troubles	du	rythme	

cardiaque,	éruption	cutanée,	oedème	de	la	face	pouvant	nécessiter	une	
intubation,	augmentation	ou	diminution	de	la	pression	artérielle,	nervosité,	
tremblements,	hémorragie	gastro-intestinale	et	convulsions.

EDTA dicobaltique - Kelocyanor 1,5%
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Intoxication	au	cyanure
18h30	:	homme	37	ans,	retrouvé	au	sol	en	arrêt	cardio-
circulatoire	sur	son	lieu	de	travail,	teint	gris,	cyanosé

• 18h42	:	RCPS	débutée
• 18h50	:	Hydroxycobalamine
• 19h30	:	réa	méd,	sous	planche	
à	masser	

• 19h35	:	Thiosulfate	de	sodium
• 19h55	:	ECMO
• pH	:	6,40,	lactate	>	22	mmol/L
• Décès

Question	4	:	quelles	sont	les	
principales	sources	d’intoxication	au	
cyanure	?



• L’empoisonnement	volontaire	au	cyanure	nécessite	
l’accès	à	cette	substance	qui	est	bien	gardée

• Inhalation	de	fumées	lors	d’incendies	(acide	
cyanhydrique)

Sources d’intoxication au cyanure
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• 8%	des	empoisonnement	
sur	20	ans	aux	EU

• 0,3%	(17)	des	suicides	
recensés	à	New-York	en	
10	ans

• 800	décès/an	liés	aux	
incendies	en	France	:	80%	
secondaires	à	une	
intoxication	par	les	
fumées



• Evacuation,	décontamination	externe	(déshabillage,	
rinçage)

• Décontamination	digestive	(charbon)	:	<1h
• FiO2 100%,	quel	que	soit	l’état	ventilatoire

=>	réactivation	de	la	cytochrome	oxydase	avec	déplacement	
des	ions	CN- déjà	fixés	+	activation	de	la	voie	métabolique	qui	
transforme	le	cyanure	en	thiocyanate

• Hydroxocobalamine (vit	B12)	:	CYANOKIT
• Thiosulfate	de	sodium,	toujours	combiné	à	d'autres	
antidotes	d'action	plus	rapide

• EDTA	dicobaltique

Prise en charge d’une intoxication au cyanure
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CAS	N°3



Cas	clinique

Patiente	de	68	ans	(antécédents	HTA	et	ACFA)

• Colchique	(poireau	sauvage)	en	purée…
• J1-J3	:	nausées,	vomissements	et	diarrhée,	déshydratation	

sévère
• J3	:	état	de	choc	sévère	=>	Réanimation

• FC	80	bpm,	PA	73/51	mmHg	après	1500	mL	de	remplissage	
/70	kg,	marbrures,	temp 34°C

Question	1	:	Quelle	est	la	principale	source	
d’intoxication	à	la	colchicine	?



• Alcaloïde	extrait	du	colchique

• Action	anti-inflammatoire
– goutte
– chondrocalcinose
– maladie	périodique
– maladie	de	Behçet

• Index	thérapeutique	étroit	:	efficacité	=>	toxicité

La colchicine
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• Intoxication	rare,	mais	grave

• Médicamenteuse	:	surdosage	ou intoxication	aiguë
– 120	cas	déclarés/an	en	France

• 1/3	d’intoxications	volontaires

– 3%	de	mortalité

La colchicine
Q

ue
st

io
n 

1



• Intoxication	végétale	:
– 30	cas/an	en	France
– 6%	de	mortalité	

Allium ursinumColchicum automnale
Borron S. Hum Exp Toxicol 1996

La colchicine
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Cas	clinique

Question	2	:	Quel	est	le	mécanisme	de	toxicité	de	
la	colchicine	?



• Absorption	
– Pic	plasmatique	:	30	à	120	min

• Distribution
– P-glycoprotéine	(gène	ABCB1)	:	biodisponibilité	20-90%
– Accumulation	tissulaire	(leucocytes)

• Métabolisme	
– Cycle	entéro-hépatique	
– Inactivation	métabolique	hépatique	(CYP3A4)

• Elimination
– Excrétion	biliaire	>	rénale	inchangée	
– ½	vie	d’élimination	:	20-40h

Pharmacocinétique de la colchicine
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• Liaison	avec	la	tubuline,	empêchant	la	polymérisation	
des	microtubules
– Toxicité	:	activité	antimitotique	
– Effet	anti-inflammatoire	:	inhibition	des	fonctions	
leucocytaires

Kumar S, Org Med Chem Lett. 2013

Toxicité de la colchicine
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Cas	clinique

Patiente	de	68	ans	(antécédents	HTA	et	ACFA)

• Colchique	(poireau	sauvage)	en	purée…
• J1-J3	:	nausées,	vomissements	et	diarrhée,	déshydratation	

sévère
• J3	:	état	de	choc	sévère	=>	Réanimation

• FC	80	bpm,	PA	73/51	mmHg	après	1500	mL	de	remplissage	
/70	kg,	marbrures,	temp 34°C

Question	3	:	Quels	examens	complémentaires	
demandez-vous	?



Pas	de	corrélation	
concentration	plasmatique	
d’admission	/	pronostic

Corrélation	cinétique	de	la	
concentration	plasmatique	/	
pronostic

Jours	après	l’ingestion

Co
nc
en

tr
at
io
n	
pl
as
m
at
iq
ue

	(n
g/
m
L)

Zone	thérapeutique

Dosage de la colchicine ?
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Cas	clinique

J3	:	FC	80	bpm,	PA	73/51	mmHg	après	1500	mL	de	remplissage	
/70	kg,	marbrures,	temp 34°C

Biologie	:
• pH	7,16,	HCO3

- 11	mmol/L,	lactate	7,6	mmol/L
• GB	17	X	109/L,	Hb 12	g/L,	Plaquettes	69	X	109/L,	
• créatinine	429	µmol/L
• TP	20%,	FV	17%,	Fg	5,5	g/L,		D-dimères	2020	ng/mL
• TGO	422	UI/L,	TGP	111	U/L
• CPK	8100	UI/L
• Troponine	Ic 1,57	µg/L,	BNP	1144	ng/L

Question	4	:	Quels	sont	les	signes	de	gravité	?



• Dose	supposée	ingérée	>	0,8	mg/kg	(mortalité	80%)

• Biologiques	:	dans	les	24h	suivant	l’ingestion	
– TP	<	20%

– GB	>	15	000/mm3	

• Cliniques	:	dans	les	72h	suivant	l’ingestion	
– Choc	cardiogénique	

– Syndrome	de	détresse	respiratoire	aiguë

Facteurs pronostiques
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J1

Phase	« digestive »

• Symptomatologie	
digestive

• Déshydratation

• Hyperleucocytose,
coagulopathie,
cytolyse	hépatique	

Symptomatologie
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J1 J2	- J7

Phase	« digestive » Défaillance	multiviscérale

• Symptomatologie	
digestive

• Déshydratation

• Hyperleucocytose,
coagulopathie,
cytolyse	hépatique	

• Aplasie	médullaire	:
hémorragies	et	
infections

• Défaillances	:

Cardiaque

Respiratoire (SDRA)

Hépatique

Neurologique

Symptomatologie
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J1 J2	- J7 >	J7

Phase	« digestive » Défaillance	multiviscérale Récupération

• Symptomatologie	
digestive

• Déshydratation

• Hyperleucocytose,
coagulopathie,
cytolyse	hépatique	

• Aplasie	médullaire	:
hémorragies	et	
infections

• Défaillances	:

Cardiaque

Respiratoire (SDRA)

Hépatique

Neurologique

• Sortie	d’aplasie	

• Alopécie	

Symptomatologie
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Cas	clinique

J3	:	FC	80	bpm,	PA	73/51	mmHg	après	1500	mL	de	remplissage	
/70	kg,	marbrures,	temp 34°C

Biologie	:
• pH	7,16,	HCO3

- 11	mmol/L,	lactate	7,6	mmol/L
• GB	17	X	109/L,	Hb 12	g/L,	Plaquettes	69	X	109/L,	
• créatinine	429	µmol/L
• TP	20%,	FV	17%,	Fg	5,5	g/L,		D-dimères	2020	ng/mL
• TGO	422	UI/L,	TGP	111	U/L
• CPK	8100	UI/L
• Troponine	Ic 1,57	µg/L,	BNP	1144	ng/L

Question	5	:	Quelle	est	votre	prise	en	charge	?



• Lavage	gastrique	:	
– <	2h	après	ingestion

– et	en	l’absence	de	contre-
indication

Photos Pr Sauder

Décontamination digestive
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• Charbon	activé,	doses	répétées	:
– Substance	carbo-adsorbable	

– Cycle	entéro-hépatique

• Epuration	extra-rénale	:	pas	d’indication
– Vd 7-10	L/kg	:	distribution	tissulaire	important

– Forte	liaison	protéique	(40%)

Epuration du toxique
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• Anticorps	spécifiques	anti-colchicine	(IgG)	:	

– Formation	de	complexes	IgG-colchicine

– Séquestration	de	la	colchicine	dans	le	compartiment	
extracellulaire

– Stade	pré-clinique.

Antidote ?
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• Traitement	symptomatique	:

– Équilibre	hydro-électrolytique

– Choc	:	remplissage,	vasopresseurs,	inotropes

– Hématologiques	et	hémostase	:	transfusions,	facteurs	de	
croissance

– Antibiothérapie	probabiliste

Prise en charge
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POUR	:	
• Assistance	circulatoire	

jusqu’à	élimination	du	
toxique

• 2	cas	avec	survie	
(colchicine	>	0,8	mg/L	et	
colchique)

CONTRE	:
• Toxique	lésionnel
• Complications	

hémorragiques	et	
infectieuses

À	discuter	?

Assistance circulatoire
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Cas	clinique	:	évolution

• Défaillances	d’organes	:
– Insuffisance	rénale	aiguë
– Cytolyse,	cholestase	et	insuffisance	hépatique
– CIVD	
– Choc	cardiogénique	(FEVG	5-10%,	TAPSE	à	3	mm	et	onde	S	à	3	;	Swan	Ganz :		IC	1,1	

L/min/m2)

• Aplasie	médullaire	:	J4-J8

• Complications	:	BAV	III	et	ACR	à	J12	

• Alopécie	:	J12

• Sortie	de	réanimation	:	J24



• Mortalité	élevée

• Lésions	précoces	des	organes	à	renouvellement	
cellulaire	rapide	(tractus	digestif,	moelle	osseuse)

• Traitement	:
– Décontamination	digestive	
– Symptomatique
– Assistance	circulatoire	
– Immunothérapie	

Intoxication à la colchicine
A

 r
et
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ir
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Merci pour votre attention !

julie.helms@chru-strasbourg.fr


