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CHLOROQUINE AND HYDORXYCHLOROQUINE OVERDOSE

Introduction
Chloroquine and hydroxychloroquine are both quinolone related anti-malarial agents.
Hydroxychloroquine is also used in some rheumatological diseases.

These agents are the most toxic anti-malarials when taken in overdose. In countries where
malaria is endemic chloroquine is a leading cause of overdose mortality.

Overdose with these agents results in serious life-threatening toxicity, involving:

1. CNS depression.

2. Cardiovascular effects.
° Hypotension
° Serious cardiac toxicity

3. Hypokalemia

Chloroquine and hydroxychloroquine have similar toxicity and are managed in the
same way.

The cardiovascular manifestations of toxicity are similar to those of quinine or quinidine
and so are principally due to fast sodium channel blockade. 1V bicarbonate therefore
plays an important role in cardiac toxicity.

In addition both drugs can also block the normal efflux of potassium from cells during the
course of an action potential - thus leading to extracellular hypokalemia.

Accordingly sodium bicarbonate, when being used simply for prolonged QRS or QTc
on the ECG should be use cautiously as this may aggravate hypokalemia.

Indeed the degree of hypokalemia, can be seen as one marker of the severity of
toxicity.

Patients can deteriorate rapidly following chloroquine and hydroxychloroquine overdose,
and this potential should be kept in mind.



Patients with signs of clinical deterioration / cardiac toxicity should be intubated and
mechanically ventilated early.

Chloroquine and hydroxychloroquine overdose is uncommon in Australia, and all
cases should be discussed with a clinical toxicologist.

See also separate document on Hydroxychloroquine (in Drugs folder)
Preparations
Preparations include
Chloroquine as
Tablets:
° Chloroquine phosphate 155 mg (not available in Australia)
° Chloroquine sulphate 200 mg
Hydroxychloroquine sulfate as:
Tablets:
° 200 mg, (equivalent to 155 mg base).
Dosage is expressed in terms of hydroxychloroquine sulfate.
There is no IV formulation available
Toxicology
Chloroquine and hydroxychloroquine have direct toxic effects on the CNS

The cardiovascular manifestations of toxicity are similar to those of quinine or quinidine
and so are principally due to fast sodium channel blockade.

There are also direct cardio-depressant effects.

Hypokalemia is thought to be due to dysfunction of cellular potassium transport
mechanisms. Though blood levels may be low, total body potassium is not depleted.

Pharmacokinetics

Chloroquine and hydroxychloroguine have similar pharmacokinetic profiles:

Absorption:



) Absorption following ingestion is rapid and complete.
Distribution:

° Both drugs are extensively tissue bound and have very large volumes of
distribution at > 50 L/Kkg.

Metabolism and excretion:

° These drugs are partially metabolized and have prolonged half-lives of several
weeks.
° Greater than 50% of chloroquine is excreted unchanged in the urine.

Risk Assessment

The degree of hypokalemia, can be seen as one marker of the severity of toxicity.

Chloroquine

Dose ingested Clinical effects

> 10 mg/kg Potentially toxic

> 30 mg/kg Expect serious toxicity and increasing mortality.

> 5 grams in adults Commonly fatal without medical intervention.
The average dose in reported fatalities is 8 grams.?

Ingestion of as little as one or two tablets may be lethal in children less than 6 years of
age.

Hydroxychloroquine

The dose-related risk profile for hydroxychloroquine is less well defined.

In animal models it has been shown to be 2- 3 times less toxic than chloroquine 2
although overdose with this agent should be treated as for chloroquine.




Clinical Features

Onset of symptoms generally occurs within 1-3 hours of ingestion.

1. GIT:
° Nausea and vomiting.
2. CNS:
° Visual disturbances
v Diplopia
v Blindness (usually transient only).
° Depressed conscious state
° Seizures
3 CVS:
° Hypotension

° Conduction defects, (including the prolongation of QRS and QT
intervals and A-V block).

) Cardiac arrest, (myocardial depression and arrhythmias)
4. Metabolic:
° Hypokalemia due to intracellular accumulation.
The degree to which this occurs, parallels the severity of poisoning.

Fatalities usually occur within 12 hours, however delayed deaths up to 48 hours have
been reported following large ingestions.

Investigations
1. FBE
2. U&Es/ glucose.
° Hypokalemia

3. Consider co-ingestants, alcohol and paracetamol.



Management
1.

ECG:

Look for:

Conduction delays
QRS prolongation
QT prolongation.

Hypokalemia (can me marked).

Attention to any immediate ABC issues.

° Early intubation and ventilation is indicated for depression of conscious
state.
Clinical deterioration can occur quickly.
Patients who present within 2 hours of ingestion of > 5 grams, may benefit
from early intubation and administration of charcoal, (discuss the need
for this with a Clinical Toxicologist).

Charcoal:

) Is not recommended because of the risk of depression of conscious state
and the risk of arrhythmias and cardiac arrest.

° It may be given to the intubated patient.

Seizures:

° Control with IV diazepam.

Broad complex tachycardias/ widened QRS complexes:

Treat board complex tachycardias aggressively with IV sodium
bicarbonate.

Sodium bicarbonate may also be considered for QRS or QT prolongation
on the ECG - keep in mind however that this may worsen hypokalemia.

In this situation a trial 1-2 mmol/L of 8.4% sodium bicarbonate may be
used. Observe for improvement in QRS or QTc. Further sodium
bicarbonate should not be given if the ECG remains unchanged.



This should be discussed with a Clinical Toxicologist.

5. Hypotension:

° IV fluids
° Inotropic support:
v Adrenaline is the inotrope of choice

6. Electrolyte disturbances, (Hypokalemia):
° Correct any hypokalemia cautiously to low-normal concentrations only,
(as this is a redistributive problem and not a total body depletion of
potassium - and “rebound” hyperkalaemia can occur.
Hypokalemia will tend to self-correct with resolution of toxicity.

7. Haemodialysis:

° There is no role for extracorporeal elimination techniques on account of
chloroquine / hydroxychloroquine’s large volume of distribution.

8. ECMO:
° VA- ECMO is considered for patients with refractory shock. 2
Disposition:

Chloroquine and hydroxychloroquine overdose is uncommon in Australia, and all
cases should be discussed with a clinical toxicologist.

All children who have ingested chloroquine or hydroxychloroquine (even one tablet)
- must be assessed and observed in hospital

Patients with evidence of significant clinical toxicity should be admitted to a critical care
area for at least 48 hours of close monitoring. 2

Patients who are asymptomatic and with normal ECGs at 6 hours post exposure may
be medically cleared.
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