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Critical points
• Rare randomized clinical trial à number of patients / ethical issues
• Case reports = fundamental in clinical toxicology 
• increasingly difficult to find journal accepting them

Medical toxicology literature

• Poison Centre Research 
• Clinical Observational Research
• Case report
• Basic Research
• Review
• Metanalysis
• Expert Opinion

What types of paper in clinical toxicology? 



Total dose and duration of 55 
(hydroxy)chloroquine trials in COVID-19



Published May, 2020
Retracted June, 2020

Surgisphere



Kumar J. J Infect Chemother 2021

Comparison of mortality among COVID-19 patients 
receiving hydroxychloroquine vs standard of care



QTc prolongation in COVID-19 patients treated with 
hydroxychloroquine ± azithromycin: A meta-analysis

è Relatively high prevalence of 
QTc prolongation 

è Very low prevalence of 
arrhythmic events, probably due to 
underreporting

è Other causes such as COVID-
19-reated myocarditis

Diaz-Arocutipa C. Pharmacoepidemiol 2021



• Cardiovascular syndrome:
ECG : QRS enlargement, QT prolongation, AV blocks (rare)
Circulation : Cardiogenic and vasoplegic shock

• Metabolic syndrome : Hypokalemia, lactic acidosis
• Neurological syndrome : Convulsive coma
• Respiratory syndrome : Delayed ARDS with alveolar hemorrhage

Hydroxychloroquine/chloroquine poisonings
Clinical features

Sodium bicarbonate

Boehnert MT. NEJM 1985

On admission



Chloroquine poisoning: prognosis 
assessment and management

 Supposed 
ingested dose 

Systolic BP QRS 
duration 

Severe    > 4 g          or < 100 mmHg  or > 0.10 s 
 

 
Mild 

 
    < 2 g          and 

 
> 100 mmHg  and 

 
< 0.10 s 

 
Clemessy JL, et al. Crit Care Med 1996

Severe poisoning :

l Intubation and mechanical ventilation
l Epinephrine 0.25µg/kg/min with ì0.25µg/kg/min steps to obtain SBP ≥100 mmHg
l Diazepam 2 mg/kg in 30 min followed with 2-4 mg/kg/24h
l 8.4% sodium bicarbonate 250 mL (+ 2g KCl), up to 3 times

l va-ECMO
Riou B. N Engl J Med 1988



Simulated probability over time for having an epinephrine infusion rate >3 mg/h

Mégarbane B. Clin Tox 2011

The prognostic value of the ingested dose 



PK-PD model of 
chloroquine-
induced mortality

Watson JA. Elife 2020



Toxicity resulting from colchicine used to treat COVID-19: 
a new challenge for clinical toxicologists

Cumulative colchicine doses ranging from 8 to 22mg administered from 5 to 30 days



Schicchi A. Clin Tox 2021

Toxicity resulting from colchicine used to treat COVID-19: 
Drug-drug interactions



Non-authorized therapies:
Household cleaners and disinfectants 

Chang A. MMWR 2020



Gharpur R. MMWR 2020

Practices Regarding Safe Household Cleaning and 
Disinfection for COVID-19 Prevention, in the US, 2020



Double trouble: methanol outbreak in the wake of the 
COVID-19 pandemic in Iran

Hassanian-Moghaddam H. Crit Care 2021



International trends in systemic exposures
to 2,4-dinitrophenol reported to PCCs

Gziut T. Clin Tox2021

- Toxic industrial chemical to ↓weight 

- Uncoupling oxidative phosphorylation 

- 38 countries, 456 PCC cases 

- Annual N: ↑4 in 2010 to 71 in 2019

- Austral, Eur, N Am ＞ Asia, Af, S Am 

- Substantial differences between 

countries within the same continent

- Case fatality high: 11.9% [9.0-15.4] 



Increase in pregabalin recreational use 
in adolescents in France

Dufayet L. Clin Tox 2021

M/F ratio: 5.3/1; median age: 15 years (range: 11–17.8) 
Homeless or living in migrant shelters (81%) 
Two-third of exposures involved other toxicants 
Asymptomatic (11%) or minor-to-moderate neurological symptoms (81%) 
Severe cases: coma, generalized seizures requiring intubation 

Adults Adolescents



Systematic review on the use of activated charcoal 
for GI decontamination following acute oral overdose

Hoegberg L. Clin Tox 2021

22,950 titles è 296 human, 118 animal, and 145 in vitro studies

- Quality: Low or Very Low GRADE (83%) 
- The higher GRADE studies reported on: acetaminophen, 
phenobarbital, carbamazepine, cardiac glycosides, ethanol, iron, 
salicylates, theophylline, tricyclic antidepressants, and valproate. 

- Data on newer pharmaceuticals: quetiapine, olanzapine, 
citalopram, and Xa inhibitors 

- No study on the optimal dosing for single/multiple-dose charcoal
- Time of administration:  >1h (97%), >2h (36%), >12 h (4%)

but in RCT : <1h (48%), <2h (36%)



Clinical utility of VA-ECMO in patients
with drug-induced cardiogenic shock -

The ELSO case registry (N=104)

Weiner L. Clin Tox 2020

55 Survivors (53%)
VA-ECMO duration: 68 h [48-113]
Significant improvement of hemodynamics (MAP, BP), acidosis (pH, HCO3) and 
ventilatory parameters (PaO2, SpO2, and SvO2) 

Univariate tests of association for in-hospital mortality



Relationship between AKI and mortality in 
poisoning – a systematic review and metanalysis

Vodovar D. Clin Tox 2021

All three consensus classifications were associated independently with 
increased mortality in poisoning but with disparity between studies.



What is the exact place of elimination techniques  
in the management of poisonings?

EXTRIP recommendations



Recommendations from the EXTRIP workgroup on 
extracorporeal treatment for baclofen poisoning

Ghannoum M. Kidney Int 2021

In severe acute baclofen poisoning, we suggest against ECTR in 
addition to standard care, but rather support standard care alone 
(weak, very low quality).

In severe toxicity from therapeutic baclofen in kidney impairment, 
we suggest ECTR in addition to standard care, rather than standard 
care alone (weak, very low quality).

Indications: In patients presenting with toxicity from therapeutic 
baclofen in kidney impairment, we suggest ECTR in the presence of 
coma requiring mechanical ventilation (weak, very low quality).

Type of ECTR: We recommend intermittent hemodialysis, rather 
than any other type of ECTR (strong, very low quality).

Cessation of ECTR: We recommend stopping ECTR based on clinical 
improvement (strong, very low quality).



Extracorporeal Treatment for Gabapentin and 
Pregabalin Poisoning: Systematic Review and 

Recommendations From the EXTRIP Workgroup

Bouchard J. AJKD 2021

In patients severely poisoned with gabapentinoids and normal 
kidney function, we suggest against ECTR in addition to standard 
care rather than standard care alone (weak, very low quality).

In patients severely poisoned with gabapentinoids and coexisting 
kidney impairment, we suggest ECTR in addition to standard care 
rather than standard care alone, especially in the presence of 
coma requiring mechanical ventilation (weak, very low quality).

Type of ECTR: we recommend intermittent hemodialysis rather 
than any other type of ECTR (strong, very low quality).

Cessation of ECTR: we recommend stopping ECTR based on
clinical improvement (strong, very low quality).



Extracorporeal treatment for poisoning to 
beta-adrenergic antagonists: systematic review and 

recommendations from the EXTRIP workgroup

Bouchard J. Crit Care 2021



Clinical experience with titrating doses of 
digoxin antibodies in acute digoxin poisoning

Chan BS. Clin Tox 2021

Initial dose: 2 vials - Total dose: 4 vials 
Total dose = 25% and 35% doses given based 
on the amount or concentration
Time for first dose: 7h (4–13) post-ingestion 
Time for last dose: 19h (13–38) post-ingestion



Novel therapeutic approaches against acetaminophen-
induced liver Injury and acute liver failure

Jaeschke H. Tox Sci 2020
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Delayed administration of NAC blunts recovery after 
an acetaminophen overdose unlike 4-methylpyrazole

Akakpo JY. Arch Toxicol 2020



Sodium tetrathionate as CN antidote

Caitlin T. Clin Tox 2021

In vitro studies In vivo studies
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Mean Arterial Pressure Respiratory rate Pulse oximetry

Survival rate Blood cyanide Blood lactate

Intramuscular sodium tetrathionate as antidote in 
a swine model of acute CN toxicity

Hendry-Hofer TB. Clin Tox 2020



Buprenorphine to reverse respiratory depression 
from methadone overdose in opioid-dependent 

patients: a prospective randomized trial

Zamani N. Crit Care 2020



Meropenem as antidote for valproic acid overdose

Caitlin T. Am J Emerg Med 2019

(2g q8h)



Bianconi G. Clin Tox 2021

A 21-year-old male self-ingested 
750mg-tramadol, 200mg-sotalol, 
400mg-propranolol and 6mg-
lorazepam. 

He was a kidney transplant patient 
treated with mycophenolate, 
tacrolimus, prednisone and 
paroxetine. 

He developed prolonged serotonin 
toxicity requiring sedation, muscle 
paralysis and cyproheptadine, with 
favorable outcome

Marked and prolonged serotonin toxicity in a tramadol-
poisoned patient with a pharmacokinetic study

A case report



Bianconi G. Clin Tox 2021

T1/2 
Tramadol (6.1h) and M1 (7.1h): N 
M2 (26.5h) and M5 (16.7h): prolonged

Metabolic ratios 
M1 x2-fold reduced
M2 x1,000-fold increased 
M5 normal

Genotyping
CYP2D6, 3A4, 2B6 metabolizer: N

è CYP2D6 inhibition by paroxetine 
and propranolol, two strong 
mechanism-based inhibitors. 
è Only M2 present in sufficient 
concentrations up to 48h could explain 
the prolonged serotonin toxicity. 

Marked and prolonged serotonin toxicity in a tramadol-
poisoned patient with a pharmacokinetic study



Bianconi G. Clin Tox 2021

A 21-year-old male self-ingested 
750mg-tramadol, 200mg-sotalol, 
400mg-propranolol and 6mg-
lorazepam. 

He was a kidney transplant patient 
treated with mycophenolate, 
tacrolimus, prednisone and 
paroxetine. 

He developed prolonged serotonin 
toxicity requiring sedation, muscle 
paralysis and cyproheptadine, with 
favorable outcome

Marked and prolonged serotonin toxicity in a tramadol-
poisoned patient with a pharmacokinetic study

2- List comorbidities

1- List drug exposures

3- Identify the specificities 
of the clinical presentation

How to investigate the case?



Bianconi G. Clin Tox 2021

T1/2 
Tramadol (6.1h) and M1 (7.1h): N 
M2 (26.5h) and M5 (16.7h): prolonged

Metabolic ratios 
M1 x2-fold reduced
M2 x1,000-fold increased 
M5 normal

Genotyping
CYP2D6, 3A4, 2B6 metabolizer: N

è CYP2D6 inhibition by paroxetine 
and propranolol, two strong 
mechanism-based inhibitors. 
è Only M2 present in sufficient 
concentrations up to 48h could explain 
the prolonged serotonin toxicity. 

Marked and prolonged serotonin toxicity in a tramadol-
poisoned patient with a pharmacokinetic study

4- Blood/urine sampling

5- Quantitative measurements

6- PK calculations

7- Metabolic ratios (if active metabolites)

9- PK/PD correlations

8- Mechanistic hypotheses



How to be always updated on the toxicological literature?

ü Subscribe the email alerts from toxicology/EM/IC journals 
ü follow the Twitter account of @EAPCCT 
ü #ToxReadingCorner with a new toxicological paper highlighted 

every two weeks 

ü Even in emergency situation scientific strictness must be preserved
ü In medical toxicology

ü Due to the rarity of some poisonings, case report are important 
and journals should continue to consider their publication.

ü Expert consensus are important but should take into account 
different local facilities 

ü It is important to promote international multicenter prospective 
studies to have uniform data

Take home messages




