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Case Report

Sudden Reduction in Caffeine Intake 
Increases Serum Lithium Concentration to 
Supratherapeutic Level: 
A Case Report

Jeffrey J. Song, BA; Jorgen C. Eyabi, DO; Poonam D. Awatramani, MD;  
Brian G. Mitchell, PharmD, BCPS, BCPP; and Sudhanshu Y. Nene, MD, MPH

Caffeine is one of the most 
commonly used stimulants 
in the United States, with 

some studies reporting up to 85% of 
the population consuming at least 1 
caffeinated beverage daily.1,2 Caffeine is 
a methylxanthine alkaloid that directly 
acts in the central nervous system. 
While lithium is often used as a first-
line treatment for mood stabilization in 
bipolar disorder, the effect of caffeine 
on lithium is poorly understood, and 
available literature is predominantly 
restricted to case reports of patients 
with bipolar disorder (Table 1).3–7 
Lithium is exclusively excreted 
by the kidneys, so caffeine may 
potentiate lithium excretion through 
its diuretic effect at the kidneys by 
increasing renal blood flow, glomerular 
filtration, and sodium excretion.8,9

Here, we present a case of a male 
patient with schizoaffective disorder 
found to have supratherapeutic lithium 
serum concentrations following sudden 
caffeine reduction, thereby managed 
with lithium dosage reduction 
that precipitated exacerbation of 
psychiatric symptomatology.

Case Report
A 59-year-old man with a 

psychiatric history of schizoaffective 
disorder, bipolar type presented to 
the emergency department (ED) for 
evaluation of auditory hallucinations 
and manic symptoms. For 2 years, 
his standard daily caffeine intake was 
estimated to be 1,027 mg, derived 
from 4 servings of Monster Energy 
drink (160 mg caffeine/serving), 
3 servings of Coca-Cola (34 mg 
caffeine/serving), and 3 servings of 
coffee (95 mg of caffeine/serving). 
During this period, his psychiatric 
symptoms were well-controlled with 
daily lithium carbonate 900 mg SA, 
sertraline 200 mg, and risperidone 
5 mg. Outpatient lithium serum 
concentrations measured at 0.6–1.1 
mmol/L (reference range, 0.5–1.2 
mmol/L) for a year. Given significant 
dental work planned for the upcoming 
year, he reduced his daily caffeine 
intake overnight by 87.4% (898 mg) 
to 129 mg, derived from 1 coffee 
and 1 soda. Two months later, still 
consuming 129 mg of caffeine daily, 
his lithium serum concentration 

was incidentally measured at 2.1 
mmol/L. At this time, the patient 
was still asymptomatic, and lithium 
carbonate 900 mg SA was changed 
to lithium carbonate 300 mg daily.

Over the next 3 weeks, he reported 
decreased need for sleep, racing 
thoughts, severe paranoia, rapid 
speech, anhedonia, and increased 
irritability with no changes to 
his caffeine intake. He eventually 
presented to the ED for auditory 
command hallucinations. In the 
ED, lithium and creatinine serum 
concentrations were measured at 0.1 
mmol/L and 1.17 mg/dL, respectively. 
During his 1-week hospital course 
with a caffeine-free diet, daily lithium 
carbonate SA 600 mg was initiated, 
and his lithium serum concentration 
was measured at 1.3 mmol/L. Thus, 
the lithium dosage was reduced to 
450 mg daily, and his lithium serum 
concentration was 0.4 mmol/L at 
discharge. His psychiatric symptoms 
resolved, and his creatinine serum 
concentration normalized to 1.1 mg/
dL. The patient was discharged with 
lithium carbonate 450 mg SA daily and 

Table 1. 
Literature Reporting the Relationship Between Caffeine Intake and Lithium Concentration

Study Design Diagnoses Sex Age, y
Daily Lithium 

Dosage
Daily Caffeine 

Intake Change in Caffeine Intake
Changes in Lithium Serum 

Concentration
Mester et al, 19954 1-arm 

intervention
10 BD, 1 SCZ 10 male, 

1 female
33–65 600–1,200 mg 280–960 mg Complete elimination for 

2 weeks before return to 
normal intake

Mean baseline to elimination to 
reconsumption concentrations 
of 0.46, 0.57, and 0.45 mEq/L, 
respectively

Kunitake et al, 20175 Case report BD Male 54 1,400 mg 1,300–2,000 mg Reduction to 1,000 mg daily 0.38 mEq/L to 1.07 mEq/L
Grandjean, 20156 Case report BD Male 59 24 mmol/L 192 mg Complete elimination 0.37 mmol/L to 0.84 mmol/L
Kralovec et al, 20117 Case report BD Male 48 1,125 mg 287 mg Complete elimination 0.08 mM to 0.55 mM

Abbreviations: BD = bipolar disorder, SCZ = schizoaffective disorder.
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home medications with instructions 
to minimize his caffeine intake. Two 
weeks later, the patient had increased 
his daily caffeine intake to 640 mg, 
and his lithium serum concentration 
was measured at 0.2 mmol/L. The 
patient again exhibited exacerbation 
of psychiatric symptoms 2 weeks 
later, resulting in readmission.

Discussion
The present case, to our knowledge, 

represents the only reported case 
in the setting of schizoaffective 
disorder, bipolar type and the largest 
reported reduction in caffeine intake 
correlated with supratherapeutic 
lithium serum concentration. 
Subsequent intervention with rapid 
reduction of lithium dosage likely 
resulted in both subtherapeutic 
lithium concentration and unopposed 
sertraline activity, precipitating 
his manic state. The present case 
highlights the possible role of 
caffeine in the alteration of lithium 
pharmacokinetics. As such, providers 
should closely monitor caffeine 
intake and lithium concentrations 
for careful titration. Additionally, 
dosage adjustment in the setting 
of asymptomatic lithium toxicity 
should be done judiciously in small 
increments. These considerations 
are especially important for patients 

who are reducing caffeine intake 
after stabilization of psychiatric 
symptomatology with lithium.
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