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Abstract:
Purposes: The aims of the study were to review 3 cases of lithium toxic-
ity among individuals with bipolar disorder who were diagnosed with
COVID-19 and to review the literature discussing the implications of
COVID-19 and exposure to SARS-CoV-2 relative to medical use of lithium
in management of bipolar disorder.
Methods: This is a case reviewofmedical and psychiatric notes of 3 individ-
uals with bipolar disorder, managed with lithium, who developed COVID-19.
This study discussed these cases in context of previous case reports and relevant
literature pertaining to lithium and exposure to SARS-CoV-2.
Findings: Infection with SARS-CoV-2 along with symptoms of COVID-19
and mental state changes in three individuals were temporally associated
with lithium levels in the toxic range.
Implications: Exposure to SARS-CoV-2 or symptoms suggestive of
COVID-19 should result in increased clinical monitoring of individuals
taking lithium. Those taking lithium and providers are advised to have a
low clinical threshold for requesting lithium levels and kidney function es-
timates for the duration of the COVD-19 pandemic.
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T he complications of COVID-19 are wide ranging, affecting
most organ systems in a varying and unpredictable manner.1

Acute kidney injury quickly emerged as one of the more common
complications,2 and recent estimates report that nearly one third of
hospitalized patients with COVID-19 had biochemical evidence
of acute kidney injury.3 Early studies indicated that the SARS-
CoV-2 virus that causes COVID-19 gained entry into human cells
through the angiotension converting enzyme 2 (ACE2) receptors.4

The mechanisms by which SARS-CoV-2 directly affects the tubu-
lar and parietal cells of the kidney is thought to be through the
ACE2-related pathways in the tubular and glomerular systems of
the kidney.5 Furthermore, tubular injury and glomerular injury
are common pathologies found in kidney biopsies of COVID-19
patients.6 Additional risk factors include male sex, older age, dia-
betes, the presence of chronic kidney disease, and hypertension.
These findings are highly relevant to clinicians managing individ-
uals taking medications excreted via the kidney. Thus, patients
with bipolar disorder taking lithium are of major concern.

Lithium is a simple element with complex biological interac-
tions.7 It is the standard of care for maintenance management of
bipolar disorder.8 The standard of care for therapeutic monitoring
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of lithium treatment includes regular lithium levels, a metabolic
profile with kidney and thyroid function tests.8 Once the patient
is clinically and biochemically stable, it is recommended that these
tests be done at 6-month intervals. However, the risk for lithium
toxicity is increased under conditions of metabolic stress that in-
cludes dehydration, acute medical illness, and concomitant use
of medications affecting the excretion of lithium.9 In such circum-
stances, it is clinically indicated to monitor lithium more fre-
quently.

There are several parallel features of lithium that are of aca-
demic and potentially therapeutic relevance. It is, for example, con-
sidered to be neurotropic, counteracting oxidative stress and possi-
bly preventing shortening of telomeres associated with the aging
process.10 Further, a recent study has found that therapeutic levels
of lithium are associated with a lower risk of acquiring the illness
COVID-19, possibly due to its intrinsic antiviral properties.11

While lithium may have protective features that diminish the
probability of infection with SARS-CoV-2,12–14 many taking lith-
ium still become ill with COVID-19. There have been 3 published
case reports of lithium toxicity associated with COVID-19 to
date15–17 that emphasize the temporal relationship between the ill-
ness COVID-19 and lithium toxicity. Herein, we add 2 additional
cases that demonstrate the association lithium toxicity with acute
kidney injury, as measured by the estimated glomular filtration rate
(eGFR) and clinical symptoms. In addition, another casewhere lith-
ium toxicity emerged in the context of an acute, but mild,
COVID-19 illness with lithium toxicity in the immediate wake of
the infection.

The importance of close lithium level kidney function mon-
itoring in the context of recent exposure to the SARS-CoV-2 virus
is emphasized. It is prudent to advise providers, patients, and fam-
ilies to be aware that lithium levels should be monitored closely
whenever there are concerns of SARS-CoV-2 exposure.

CASE REPORTS
The following 3 case studies emphasize the importance of

monitoring lithium levels upon the diagnosis of COVID-19. The
individuals identified as patients 1, 2, and 3 reviewed the clinical
summaries hereinafter and provided written consent allowing the
anonymized clinical information to be shared publicly.

Patient 1
A 50-year-old married and employed White man with bipo-

lar I disorder had been clinically stable for more than 20 years on
lithium 1200 mg daily. He had been receiving community-based
medical management for bipolar disorder and insulin-dependent
type II diabetes, insulin dependent. He also had a history of
peripheral neuropathy and hypertension. Over the past sev-
eral years, he was managed jointly by his primary care physician
and community-based psychiatrist, with minimal concerns or
complications. In February 2021, he was diagnosed with
COVID-19. The home-managed course of illness of COVID-19
was very mild with a few days of upper respiratory symptoms, no
fever, or other symptoms, and he did not lose olfaction. On the
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day of diagnosis, creatinine was 1.4 mg/dL and his eGFR was
56 mL/min. He was vaccinated mid-March 2021 with second
dose (Moderna) 3 weeks later. He was seen by his primary care
physician in mid-April 2021 for routine follow-up care for diabe-
tes; no lightheadedness or dizziness was documented; the patient
requested an increase in gabapentin for peripheral neuropathy and
nighttime peripheral limb discomfort. Two weeks later (end of
April 2021), he sought medical care because of nausea, vomiting,
and confusion and was admitted urgently to hospital. His medica-
tions at the time of admission were lithium 1200 mg daily, metfor-
min 200 mg daily, linisopril 10 mg daily, gabapentin 900 mg daily,
citalopram 20 mg daily, atorvastatin 40 mg daily, tadalafil 20 mg as
needed, and insulin.

His lithium level on admission was 3.1 mEq/L; eGFR was
20 mL/min and creatinine 3.4 mg/dL. Lithium was immediately
discontinued. He received standard care for lithium toxicity including
hemodialysis and remained in hospital for 7 days. At the time of dis-
charge, his eGFR was 44 mL/min and creatinine 1.75 mg/dL.
Follow-up in September 2021 revealed an eGFR of 61 mL/min and
creatinine of 1.35 mg/dL. A review of the pattern of lithium levels
documented in the electronic health record: May 2013, 0.7; March
2015, 0.7 mEq/L; May 2019, 0.8; and December 2019, 1.4 mEq/L.
There were no data on Li levels in 2020. His eGFR over the past 2
years before the admission in April 2021 ranged between 56 and
61 mL/min; his creatinine was between 1.3 and 1.4 mg/dL.

Given the complexity of his clinical pattern, he was referred
to specialty psychiatric care and his bipolar disorder successfully
managed with divalproex 1500 mg daily and clonazepam 0.5 mg
at bedtime. The option of restarting lithium was discussed
and offered; he decided to continue with divalproex as a mood
stabilizer. Citalopram and alprazolamwere discontinued. He con-
tinues in his current employment.
Patient 2
A 64-year-old retired married White man with bipolar I dis-

order and chronic kidney disease. He had been treated with lith-
ium at therapeutic levels for more than 25 years with occasional
breakthrough manic symptoms managed with antipsychotic med-
ications. Concerns about diabetes insipidus and nocturnal urina-
tion prompted discontinuation of lithium in 2012 and manage-
ment with anticonvulsants and antipsychotic medications, which
resulted in several manic episodes and hospitalizations. In 2015,
lithium was restarted, which quickly led to mood stabilization but
diabetes insipidus returned. He was jointly managed with specialty
care in nephrology and psychiatry. Over 2015–2022, his eGFR es-
timations ranged between 46 and 60 mL/min and creatinine be-
tween 1.2 and 1.5 mg/dL. In April 2020, he was directed to the
ER for fatigue and confusion. He tested positive for COVID-19.
Medications on admission were as follows: amiloride, 5 mg daily;
gemfibrozil, 600 mg daily; levothyroxine, 50 μg daily; indometha-
cin, 75 mg daily; lithium, 600 mg daily; omeprazole, 40 mg daily;
and quetiapine, 100 mg daily.

On the day of admission, his Li level was 1.61 mEq/L; creat-
inine 4.39 mg/dL, and eGFR 20 mL/min. His laboratory results
6 weeks before admission were Li 0.9 mEq/L, creatinine 1.3 mg/dL,
and eGFR 58 mL/min. Upon admission, lithium was discontinued
and he was managed symptomatically for COVID-19. His hospitali-
zation was 4 weeks due to the severity of COVID-19. The hospital
course was complicated by acute kidney injury (lowest eGFR,
9 mL/min), compromised pulmonary function (lowest arterial blood
gas, 68), and hypo-hemiglobinemia (lowest value, 5.8). He received
supportive management on a specialty medical unit (non-ICU) and
gradually recovered. After discharge, he was restarted on lithium and
his currently successfully managed on 600 mg daily (0.8 mEq/L) and
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quetiapine 100 mg daily. He is doing well clinically, most recent
(February 2022) eGFR is 60 mL/min and creatinine is 1.3 mg/dL.

Patient 3
A 56-year-old married White man with bipolar I disorder

managed with lithium 1200 mg daily and cariprazine 4.5 mg daily.
He has hypothyroidism managed with levothyroxine 150 μg daily,
and gastrointestinal reflux successfully managed with omeprazole,
20 mg daily. His bipolar illness was unstable over the past 3 years
with ongoing symptoms and nonadherence to treatment. In
December 2020, he attempted suicide by CO asphyxiation with
subsequent anterograde amnesia. Monitoring of Li levels ranging
from 0.7 to 1.0 mEq/L over the past 6 months, electrolytes, eGFR,
and thyroid stimulating hormonewere unremarkable. His condition
and medication were managed with the assistance of a supportive
family who monitored administration of all medications. In
February 2022, he was diagnosed with COVID-19 and he began
experiencing disorientation, confusion, and Parkinson-like symp-
toms with shuffling gait and masked facies. A lithium level was
1.7 mEq/L, eGFR 78 mL/min, and creatinine 1.08 mg/dL. Lithium
and cariprazine were discontinued. His care continued at home, al-
though the option of admission was considered advisable. Within
5 days of discontinuing lithium and cariprazine, his symptoms re-
solved. He is presently managed with quetiapine 50 mg at bedtime
for sleep. Lithium was not restarted at patient and family's request
and a plan was implemented to monitor mood variability.

Discussion
The cases described above highlight the risk of lithium toxic-

ity after exposure to SARS-CoV-2. We emphasize the importance
of therapeutic monitoring lithium among individuals taking lith-
ium after any metabolic or medical perturbation, but especially
in the current COVID-19 pandemic. In the current (May 2022) en-
vironment, home testing for COVID-19 is common, and among
those with minimal clinical symptoms, there may be little or no in-
teraction with the health system. However, there are unforeseen
complications, and the evidence of the selective binding of the
SARS-CoV-2 virus to the ACE2 receptors in the kidney may in-
fluence function and compromise lithium excretion. The conse-
quences may be significant. Patient 1, upon experiencing lithium
toxicity, elected to not continue on lithium despite the long history
of successful management of bipolar disorder with lithium.

In complex clinical circumstances, such as COVID-19, that
includemetabolic disruption, it is difficult, if not impossible, to as-
sign causality to any one specific feature leading to mental status
changes. The common elements in these 3 cases were lithium,
COVID-19, and lithium levels in the toxic range. Two of the 3
cases had evidence of acute kidney injury as evidenced by a
lowered eGFR. All cases emphasize the importance of ongoing
vigilance toward the possibility of dysregulated lithium levels dur-
ing illness, and these as well as other reports highlight the need for
focused attention on the bipolar individual taking lithium who be-
comes infected with SARS-CoV-2.

The common features of the previous case reports and the
current report were the elevated lithium levels and confusion,15–17

and all indicators were that lithium had been prescribed appropri-
ately and that the levels had been stable and in a therapeutic range
before the acute illness. Patient 1 in our series had an elevated lith-
ium level (1.4 mEq/L) over 1 year before becoming infected with
SARS-CoV-2, and his toxic state emerged over 1 month after the
infection. The temporal relationship with the SARS-CoV-2 infec-
tion could be purely by chance.

Medical andmetabolic comorbiditieswith bipolar disorder, in-
cluding hypertension and diabetes, are of concern,18 and the
© 2022 The Author(s). Published by Wolters Kluwer Health, Inc.
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COVID-19 pandemic only serves to heighten these concerns. A re-
cent report of increased risk of hypernatremia among bipolar pa-
tients on long-term lithium during the pandemic further emphasizes
the need for sustained vigilance among care providers and aware-
ness among patients and families living with bipolar disorder.19

Lithium remains among the most effective long-term man-
agement strategies for bipolar disorder.8 It has the advantage of be-
ing able to monitor blood levels to ensure that the treatment is opti-
mized.20 Lithium is excreted via the kidney, and with long-term
treatment, renal function must be monitored as lithium treatment
can cause compromised function, although with current monitoring
strategies and using lower levels, the long-term outcomes are far
more favorable.21 However, any intervening condition that stands
to disrupt the clinical or biochemical equilibrium may adversely af-
fect those with bipolar disorder and especially those treated with
lithium. Included among the concerns is the report of atypical anti-
psychotics and potential risk for acute kidney injury, which would
compromise lithium excretion, at least for older people.22 Although
there are many factors that may contribute to lithium toxicity, the
cases described hereinabove in addition to those previously re-
ported, associate lithium toxicity with recent COVID-19 illness
and emphasize the importance of monitoring lithium levels imme-
diately after exposure and possibly more frequently in the months
after illness.

Patients, providers, and families need to be advised that ex-
posure to the SAR-CoV-2 and related viruses may adversely affect
kidney functioning and to request more frequent monitoring of
lithium levels. While physical COVID-19 symptoms may be mild
and result in minimal respiratory concern, temporary effects on
kidney functioning may occur and result in disruption of lithium
levels, leaving to toxicity.
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