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Intentional Hydroxychloroquine Overdose Leading
to Severe Hypotension and Multiorgan Failure
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ABSTRACT

Introduction: The use of hydroxychloroquine for treating malarial infections and certain autoim-
mune diseases is well established, but data on hydroxychloroquine overdose and management
are relatively scarce. Given its increased use in recent years and because life-threatening symp-
toms can occur within hours of ingestion, it is important to understand its potential for toxicity

and available treatment options.

Case Presentation: We present a case of a 43-year-old male with intentional overdose of 6

toms can occur within hours of ingestion,
it is important to know about the poten-
tial for toxicity and available treatment
options.

Based on the American Association
of Poison Control Centers 2022 annual

report, of the 2065875 human exposures,

grams hydroxychloroquine, along with 6 grams trazodone and 30 grams metformin. He pre-
sented in respiratory failure, later developing severe hypokalemia and electrocardiogram abnor-
malities. He was managed with activated charcoal, intravenous 20% lipid emulsion, intravenous
epinephrine, intravenous diazepam, and intravenous sodium bicarbonate, which resulted in
clinical improvement. Unfortunately, aspiration pneumonia and severe hypotension led to fatal

hydroxychloroquine toxicity was found in
7 cases.! This is an increase from the 2021
report of 2851 166 human exposures with
5 hydroxychloroquine toxicity cases lead-
ing to death.2

multiorgan failure.

Discussion: This case highlights the potential treatment options for hydroxychloroquine over-
dose, given its more recent use in the treatment of COVID-19 and increased incidence of toxicity.

INTRODUCTION

Hydroxychloroquine’s role in malarial infections and certain auto-
immune diseases, such as systemic lupus erythematosus and rheu-
matoid arthritis, is well established. Additionally, hydroxychlo-
roquine has been used more frequently in recent years, given its
off-label use in treating coronavirus disease 2019 (COVID-19).
Despite its increased use, data on hydroxychloroquine overdose

and management are relatively scarce. As life-threatening symp-

Author Affiliations: Medical College of Wisconsin-Central Wisconsin,
Wausau, Wisconsin (Giese); Utah Valley Family Medicine Residency, Provo,
Utah (Ernste); Marshfield Clinic Health System, Marshfield, Wisconsin (Gilani).

Corresponding Author: Drake W.S. Giese, email drakegiesew@gmail.com.

304 wMmJ

The surge in COVID-19 cases in 2020
created a desperate search for potential
treatment options, and it was hypothesized
that hydroxychloroquine, among other
treatment options, could be helpful.3 The
US Food and Drug Administration (FDA)
approved emergency use of hydroxychloro-
quine for COVID-19 in 2020, later ending this approval when
hydroxychloroquine was shown to be ineffective.4 Later, the World
Health Organization released a statement recommending against
the use of hydroxychloroquine in the treatment of COVID-19.45
Despite this, it is still used intermittently as an off-label treatment
option, which may be a reason for the slight increase in toxicity
cases.

We present a case of an intentional multidrug overdose that
included hydroxychloroquine in which treatment attempts were
not successful.

CASE PRESENTATION

We present a case of a 43-year-old, 160.2 kg male with an inten-
tional overdose of 6 grams hydroxychloroquine, along with
6grams trazodone and 30grams metformin. These amounts

were estimated based on pharmacy records of his most recent
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refill, the remaining amount of medica-
tion left in the prescription bottles, and
information provided by his family. It
was unknown how much time elapsed
between ingestion and presentation. On
presentation, he was obtunded and was
intubated in the emergency department
for acute hypoxic respiratory failure.
Initial laboratory results showed an anion
gap metabolic acidosis, a lactate level of
4.2 mmol/L, and electrolyte levels within
reference range, including a potassium
level of 3.8 mmol/L. Within 4 hours of
admission, he developed severe hypokale-
mia of 1.7 mmol/L and his lactate peaked
at 19.1 mmol/L. His anion gap peaked at
27 with bicarbonate as low as 12 mmol/L.
His electrocardiogram (ECG) (Figure 1)
demonstrated prolonged PR interval,
QRS complex, and corrected QT interval
(QTc). The regional poison control cen-
ter was consulted and actively followed
the patient.

Based on limited case reports, the
patient was given activated charcoal via
nasogastric (NG) tube followed by intra-
venous (IV) 20% lipid emulsion within
1 hour of arrival. He was treated with IV
epinephrine and IV diazepam 1 mg/kg/day
after loading 1mg/kg. IV sodium bicar-
bonate drip was started to treat the pro-
longed QRS interval, and a dose of calcium
gluconate was given to treat the prolonged
QTec interval. This was effective initially,
as demonstrated by his improved ECG
(Figures 2 and 3). His refractory hypokale-
mia was treated successfully with aggressive
replacement of both oral (via NG tube)
and IV potassium, fluctuating between 20
to 60mEq doses based on his potassium
levels, which were checked hourly with a
goal of maintaining levels above 4 mmol/L.
IV potassium was replaced with a central
line for quicker replacement due to refrac-
tory and severe hypokalemia. This was
stopped when the patient developed hyper-
kalemia with potassium at 5.4 mmol/L. His
pH, anion gap, and bicarbonate showed
slight improvement but did not normal-
ize. His lactate trended down slightly to
14.6 mmol/L.

Figure 1. Electrocardiogram at Presentation
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Electrocardiogram showing QRS duration of 130 ms, corrected QT interval of 538 ms, PR interval of 204 ms,
ventricular rate of 65 beats/minute and nonspecific T wave changes.

Figure 2. Electrocardiogram Four Hours After Presentation
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Electrocardiogram showing QRS duration of 138 ms, corrected QT interval of 587 ms, PR interval of 136 ms,
ventricular rate of 106 beats/minute, and mild ST segment depression.

Figure 3. Electrocardiogram 18 Hours After Presentation
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Electrocardiogram showing QRS duration of 108 ms, corrected QT interval of 486 ms, PR interval of 182 ms,
ventricular rate of 96 beats/minute, and normal sinus rhythm.

Figure 4. Electrocardiogram 40 Hours After Presentation
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Electrocardiogram showing QRS duration of 138 ms, corrected QT interval of 587 ms, PR interval of 136 ms,
ventricular rate of 106 beats/minute, and mild ST segment depression.

VOLUME 124 - NO 3 305



The patient started to show clinical improvement with normal-
izing vitals and improvement in his ECGs, but within 40 hours of
presentation, he developed aspiration pneumonia secondary to his
altered mental status. His ECG (Figure 4) began to show prolon-
gation in QRS and QTc¢ intervals, and he developed severe hypo-
tension leading to multiorgan failure, which ultimately was fatal.
Given the long half-life of hydroxychloroquine and his recent con-
sumption, his decline was attributed to multidrug ingestion.¢

DISCUSSON

Hydroxychloroquine is toxic at daily doses greater than 400 mg
and cumulative doses greater than 1000 grams.67 Severe intoxica-
tion is defined as ingestions in excess of 4 grams, which can lead to
hypotension or fatal ventricular arrhythmias.8 The most common
signs of toxicity are cardiovascular collapse, central nervous system
and respiratory depression, convulsions, coma, nausea, vomiting,
hypokalemia, hypotension, and widening of the QRS and QT
intervals.

Intracellular shift of potassium can be severe, and aggressive
replacement is the mainstay of treatment. In our case, the patient
originally showed a normal potassium level, which then changed
to severe hypokalemia as the case progressed. This is likely due to
the transient effect of the intracellular shift once hydroxychloro-
quine levels start to drop.8 It also could be due to his treatment
with epinephrine and bicarbonate, which both can increase the
intracellular shift of potassium.>10 Once the potassium was cor-
rected, the patient started to improve despite originally presenting
with a prolonged PR, QRS, and QTc interval, reinforcing that the
management of potassium remains important in the overall treat-
ment of overdose with hydroxychloroquine.

Diazepam, epinephrine, and lipid emulsion were adminis-
tered for neurocardiac protection, although evidence is limited.
The suggestion for diazepam comes from several past studies
that noted limited cardiovascular toxicity with co-ingestion of
both chloroquine and diazepam.8 It has since become an addi-
tional treatment option for hydroxychloroquine toxicity for its
potential to prevent cardiovascular toxicity. Epinephrine is used
frequently to treat resultant hypotension due to the toxicity of
hydroxychloroquine. This was used in our case to prevent car-
diovascular collapse.

Our patient was treated with activated charcoal in an effort
to achieve gastrointestinal decontamination, despite an unknown
time from ingestion to clinical presentation. This decision was
based on limited case reports of hydroxychloroquine toxicity
available and studies reporting that activated charcoal binds well
to hydroxychloroquine when administered shortly after inges-
tion.10.11 Of note, there also have been reports of limited effec-
tiveness of activated charcoal. Specifically, it has been associated
with increased frequency of speech impairment, coma, and aspi-
ration—even when given via nasogastric tube.!213 QOur patient
presented with altered mental status and was intubated prior to
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administration of activated charcoal, limiting his aspiration risk.
However, he was found to have severe hypotension secondary to
his multidrug toxicity as the case progressed.

Finally, lipid emulsion has long been considered a treatment
option for toxicity involving various substances. In this case, it was
administered specifically due to the limited number of case reports
available describing chloroquine and hydroxychloroquine toxic-
ity.14-16 It also has been postulated as a treatment option in trazo-
done overdose.!7 Although the mechanism remains debated, one
hypothesis suggests the existence of a lipid compartment within
the blood and highly perfused organs. This compartment may
sequester lipid-soluble drugs within the vascular space, thereby
dissolving the substance and reducing its availability for tissue tox-
icity.® In addition to this effect, lipid emulsion may enhance car-
diac contractility, which would counteract the cardiac depression
seen in hydroxychloroquine overdose.!8 Specific indications to
use lipid emulsion therapy include hemodynamic instability that
persists despite other resuscitation measures such as fluid replace-
ment, inotrope support, and vasopressor administration—factors
that contributed to the decision to initiate this treatment in the
present case.!?

There is limited literature available on trazodone overdose,
with only a few case reports suggesting the use of lipid emul-
sion and diazepam for neuroprotection—an approach that paral-
lels treatment strategies for hydroxychloroquine toxicity.1720 In
contrast, metformin overdose has been studied more extensively.
Metformin is known to cause metabolic lactic acidosis in both
therapeutic and toxic doses.?! Previous studies have demonstrated
that metformin concentration greater than 50 w/mL are associated
with a 38% mortality rate.2! Standard treatment typically includes
renal replacement therapy or IV sodium bicarbonate?! to treat
the acidosis.22 Additional treatment options include prevention
of complete drug absorption through activated charcoal or gastric
lavage.?2 In the present case, we administered IV sodium bicarbon-
ate, which appeared to mitigate the toxic effects associated with

metformin exposure.

CONCLUSIONS

Although this case ended in a fatal outcome, it offers valuable
insights into the management of hydroxychloroquine toxic-
ity—a relatively rare clinical presentation. Potassium replace-
ment—administered both orally and via IV—played an integral
role in the case and contributed to temporary clinical improve-
ment. The replacement of potassium remains the mainstay of
treatment, supported by adjunctive therapies such as diazepam,
epinephrine, and lipid emulsion to assist with cardiac and neuro-
logic protection. Additionally, sodium bicarbonate proved benefi-
cial in managing this multidrug ingestion, particularly in treating
the metabolic acidosis associated with metformin toxicity. It is
important to note that these findings are based on a single patient
and further research is needed to make definitive conclusions.
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