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Introduction 
Lithium has been around since 1817 and has been the gold standard for the treatment of bipolar disorder since 
the 1970s as well as other conditions like acute mania and unipolar depression.4,7 Lithium is currently one of the treatment options for 
acute mania, hypomania, bipolar and unipolar depression, and maintenance therapy for bipolar disorder. Given its narrow therapeutic 
index, its numerous side effects are well described, and overdose vignettes are classically tested on boards. Toxicities can occur from an 
acute ingestion or acute on chronic ingestion. Any EM physician worth his salt must be ready to treat it. Why? Because in 2018 alone, 
there were just over 7000 cases of lithium intoxication in the US alone.  
 
Pharmacokinetics 
The exact mechanism of action of lithium is unknown- you will never be tested on it. 
It gets rapidly absorbed in the GI tract and excretion is mainly through the kidneys. Thus, a patient’s renal function determines the 
elimination half-life which is normally around 24 hours but can increase with age as renal function declines. 
 
What we do know is the gastrointestinal tract rapidly absorbs lithium.2,5 It is neither metabolized nor protein bound, making its 
bioavailability close to 100%. Lithium has a very narrow therapeutic index, so it comes as no surprise that many patients experience at 
least one episode of toxicity during chronic lithium therapy.5 Since lithium is not protein or tissue bound, it is distributed throughout 
the body.2,5 Therapeutic serum levels range between 0.8 to 1.2 mEq/L for most people and levels should not exceed 1.2 mEq/L.2,3,12 

 
It gets rapidly absorbed in the GI tract and excretion is mainly through the kidneys (handled similarly to sodium). Thus, a patient’s 
renal function determines the elimination half-life which is normally around 24 hours but can increase with age as renal function 
declines. Chronic toxicity can also increase its half-life to 48 hours or so.2,12 Lithium levels are also affected by salt and water balance. 
This occurs because of the shared similarities between Li and Na. What factors can lead to increased Li absorption? Anything that can 
cause sodium and volume depletion. Conditions like vomiting, diarrhea, febrile illness, renal insufficiency, excessive exercise, water 
restriction, excessive sweating, low sodium diet, and congestive heart failure may enhance lithium reabsorption in the kidneys.2 
 
Clinical presentation and diagnosis 
Lithium poisoning often occurs in vulnerable 
populations, like those with mental illness and poor 
living conditions. It can cause a battery of adverse effects 
that aren’t necessarily associated with toxicity. Diagnosis 
of lithium toxicity is clinical and confirmed with serum lithium levels. Toxicity can lead to multisystem dysfunction that is potentially 
fatal.  
 
Lithium levels do not always correlate with clinical symptoms.5,11 Serum lithium concentrations should be obtained upon 
presentation and repeated every 2-4 hours.  
Lithium levels of 1.5 mEq/L can cause mild toxicity. Levels >2.5 mEq/L are a medical emergency.2  
 
The clinical signs and symptoms of toxicity can vary depending on the type of poisoning: chronic (accidental, due to decreased 
excretion), acute (often attempted suicide), or acute on chronic (on chronic therapy but ingests a supratherapeutic amount). The table 
below summarizes the difference in these three types of lithium toxicities. 

Chronic lithium poisoning is the most 
common cause of toxicity.4 For this etiology, 
lithium serum levels correlate more closely 
to clinical signs seen.4,5 In chronic lithium 
toxicity, neurologic signs and symptoms 
(i.e., tremor, sluggishness, ataxia, confusion, 
agitation, and/or neuromuscular 
excitability) are usually evident on 
presentation as they have had time to 
develop symptoms gradually.  
 
Severe cases of lithium toxicity can result in 
seizures, nonconvulsive status epilepticus, 
encephalopathy, and coma.5,6 With 
treatment, resolution of neurological may 
take weeks. Sometimes it might not fully 
resolve. 
 

 Acute/Acute on Chronic Chronic 

Thyroid None Hypothyroidism 

GI Nausea, vomiting, abdominal 
pain, diarrhea Minimal 

CNS Rare, if seen then same 
symptoms as chronic 

Tremor, ataxia, confusion, agitation, 
neuromuscular excitability, seizures, coma 

Cardiac Rare: QTc prolongation, 
arrhythmia, T-wave changes Myocarditis 

Heme Leukocytosis Aplastic anemia 

Renal Urine concentrating defect Chronic interstitial nephritis, nephrogenic 
diabetes insipidus, renal failure 

Skin None Dermatitis, localized edema 

Recovery Rapid Delayed, possible incomplete resolution 

Clinical pearl: lithium levels do not always correlate with clinical symptoms. 
Serum lithium levels reflect only the extracellular lithium concentration, but it’s 
the intracellular concentration where Li exerts its effect. 



Polyuria and polydipsia can be seen in patients on chronic lithium therapy. These patients are at risk for development of nephrogenic 
or central diabetes insipidus.8 Chronic therapy can also lead to thyroid dysfunction, usually hypothyroidism.9,10 These conditions can 
be both a result of chronic lithium therapy and the cause of lithium toxicity. 
 
Acute lithium toxicity 
Patient history and recent illnesses are important to ask about. The clinical presentation is normally gastrointestinal signs and 
symptoms such as nausea, vomiting, abdominal pain, and diarrhea.6 These types of toxicity are usually due to an acute overdose or 
decline in renal function.5 Vomiting and diarrhea can cause a vicious cycle of worsening dehydration and compromised renal function, 
impairing the ability to excrete lithium.  
Neurologic changes are also rarely seen on initial presentation as these take time to develop. The neurologic signs and symptoms are 
the same as those described above. 

Arrhythmia, prolonged QTc interval, bradycardia, and other EKG changes are possible, but rarely seen in acute toxicity.5   
 
You can usually confirm toxicity based on the lithium serum concentration.5 Of note, a single normal lithium concentration does not 
rule out lithium toxicity.  
 
Management 
As always, the ABCs are our friend and should be used for any poisoned patient: assess and stabilize.2,4,5 Any drug that impairs kidney 
function should be ceased. 
Of course, you will order the usual battery of toxicology panels and EKG to rule out co-ingestion. 

Since toxicity can occur with therapeutic lithium levels, treatment should not only be based on lithium concentration, but also clinical 
signs and symptoms. 
 
Intravenous fluids are initiated at twice the maintenance rate for roughly 2-3 liters to replace gastrointestinal losses from vomiting and 
diarrhea; this also helps to maintain the glomerular filtration rate (GFR).5 IV crystalloid hydration is essential to enhance lithium 
clearance. In patients suffering from nephrogenic diabetes insipidus, serum sodium must be watched closely.  
 
Remember that activated charcoal does not help.  
In those who present with ingestion of large, extended-release preparations (10-15 tablets), whole bowel irrigation (WBI) with 
polyethylene glycol solution (PEG) can be used in awake, asymptomatic patients presenting within 3 hours of ingestion.4 This really 
gets into the weeds of lithium management, and this is quite a select group of patients. More commonly patients present to the ED >3 
hours after ingestion with symptoms. 
 
It is important to consult nephrology early, as patients might need hemodialysis. Hemodialysis is performed for the following: 

-serum lithium levels above 4.5 mEq/L no matter patient clinical status 
-for serum lithium concentrations above 2.5 mEq/L with clinical signs of lithium toxicity 
-any renal insufficiency (Cr>2 mg/dL) 
-any conditions limiting lithium excretion, or other conditions limiting aggressive IV fluid hydration (e.g., heart failure).5  

 
Disposition 
It’s recommended that any patient with an intentional ingestion have a psychiatric evaluation. Irrespective of lithium concentration if 
patients are symptomatic due to lithium toxicity they are admitted. Patients are admitted to the ICU if they have severe symptoms such 
as altered mental status or seizures.5 Once patients are asymptomatic and have a lithium level < 1.5 mEq/L, discharge may be 
appropriate.5 

 
References: think how many hospital gloves you throw away daily…. Now you know why we try to save paper. See our website for a 
full reference list under this topic heading. 


