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L ithium augmentation was reported in the 1980s to 
be effective in treating depressed patients who failed 

to respond to tricyclic antidepressants (TCAs).1,2 Recent 
studies highlight its effectiveness not only with TCAs, 
but also with second-generation antidepressants such as 
selective serotonin reuptake inhibitors (SSRIs).3 Some 
of the proposed mechanisms for the efficacy of lithium 
augmentation include the enhancement of serotonin 
transmission by acting synergistically with antidepressants4 
and inhibition of glycogen synthase kinase 3β, which also 
has a neuroprotective effect.5,6 Whereas lithium remains a 
treatment of choice for preventing manic and depressive 
episodes in bipolar disorder,7 it is significantly underutilized 
as an augmentation agent for the treatment of major 
depressive disorder (MDD).8

Augmentation in Major Depressive Disorder: Efficacy
Current guidelines for the treatment of MDD 

recommend using augmentation strategies after the failure 
of 2 antidepressants or if there is a partial response with a 
primary antidepressant.9 There are several pharmacologic 
augmentation strategies available for treatment-resistant 
depression (TRD), including atypical antipsychotics, 
stimulants, dopaminergic compounds, ketamine/
esketamine, atypical antidepressants, thyroid hormones, and 
mood stabilizers. Lithium is the most studied mood stabilizer 
for antidepressant augmentation and has been shown to 
be effective in many studies.10 It is referred to as a first- or 
second-line agent for pharmacologic augmentation in the 
management of TRD in most of the treatment guidelines, 
similar to atypical antipsychotics, and it is the only mood 
stabilizer recommended by all major guidelines.11

A comprehensive meta-analysis of 12 randomized 
controlled trials supported the use of lithium augmentation 
for MDD, with a significantly higher response rate with 
adjunctive lithium than with adjunctive placebo (pooled 
odds ratio = 2.34; 95% confidence interval [CI], 1.57–3.51), 

and the number needed to treat (NNT) was 5 (3–9), based 
on random-effects model.10 After limiting the same meta-
analysis to TRD patients (9 studies), effect size for response 
was significantly superior to placebo, with a pooled odds 
ratio of 3.09 (95% CI, 1.74–5.51).10 A recent network meta-
analysis of treatment augmentation strategies in MDD 
in patients who had failed at least 1 antidepressant also 
demonstrated that liothyronine, nortriptyline, aripiprazole, 
brexpiprazole, quetiapine, lithium, modafinil, olanzapine 
(with fluoxetine), cariprazine, and lisdexamfetamine were all 
more effective than placebo for treatment response, in order 
of decreasing efficacy.12 In contrast to the meta-analysis 
previously discussed,10 the relative effect size for response 
with lithium was smaller, with a relative risk of 1.25 (1.00–
1.56). Moreover, remission rates did not differ significantly 
from placebo, with a relative risk of 1.03 (0.51–2.08).12

In the Sequenced Treatment Alternatives to Relieve 
Depression (STAR*D) trial, where several different 
antidepressant switching and augmentation strategies were 
examined, nearly two-thirds of the patients required their 
antidepressant to be switched or augmented with another 
psychotropic medication.13 The remission rate with lithium 
in patients who were unresponsive to previous treatments 
was low, 15.9%, and numerically lower than that observed 
for triiodothyronine (T3) augmentation, where the response 
rate was 24.7%.14

As with other strategies, lithium augmentation appears 
to have a reduced effect when a person is unresponsive to 
multiple antidepressant treatments.15 Therefore, identifying 
patients who will benefit most from lithium augmentation 
earlier in the treatment of depression may lead to better 
outcomes. It is noteworthy that many of the efficacy trials 
for lithium augmentation were conducted decades ago 
and had relatively small sample sizes. The augmentation of 
lithium with newer antidepressants remains considerably 
understudied, especially for non-SSRI antidepressants.3 
Clinicians should be mindful of these limitations when 
considering lithium augmentation in patients with TRD.

When to Consider
It is recommended that antidepressants should be chosen 

primarily based on their relative efficacy, their tolerability 
and safety, comorbid conditions, cost, patient preference, and 
prior medication history.16 This holds true for augmentation 
treatments as well. Among many augmentation options, 
lithium stands out because of its efficacy in preventing 
relapses and recurrences of mood episodes.3 In addition, 
lithium augmentation has been found to be superior to 
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Table 1. Guidance on Lithium Use

Common brand names Eskalith, Eskalith-CR, Lithobid
Half-life 18–36 hours
Formulations • Tablet: 300 mg

• Tablet, extended release: 300 mg, 450 mg
• Capsule: 150 mg, 300 mg, 600 mg
• Solution: 8 mEq/5 mL (5 mL is equivalent to 300 

mg lithium citrate)
Dose • Initiation: 300 mg/d

• Regular: 600–900 mg/d
Dosing schedule Total daily dose is commonly prescribed in 1 to 2 

divided doses. Once daily dosage reduces risk 
for renal dysfunction.

Baseline tests and 
regular monitoring

• Kidney function tests (eGFR derived from 
creatinine and cystatin C)

• Urinalysis to measure urine specific gravity
• Thyroid function test (TSH, fT4)
• Serum calcium
• Electrocardiography (if cardiac risk factors or 

age > 40 years)
• Weight

Serum level 
measurement

• Check after 5 to 7 days of initiation or dose 
change

• Blood draws should be 12 hours after the last 
dose

• Regular monitoring every 3–6 months

Target serum 
concentration

0.5–0.8 mEq/L (for antidepressant augmentation 
in MDD)20

Careful use with (can 
alter serum lithium 
levels)

• ACE inhibitors, angiotensin receptor II 
antagonists, diuretics (effect dependent on 
type), NSAIDs, sodium-glucose cotransporter 
2 inhibitors, metronidazole

Abbreviations: ACE = angiotensin-converting enzyme, eGFR = estimated 
glomerular filtration rate, fT4 = free thyroxine, MDD = major depressive 
disorder, NSAID = nonsteroidal anti-inflammatory drug, TSH = thyroid-
stimulating hormone.

antidepressant monotherapy in the continuation treatment 
phase of unipolar depressed patients who have responded 
well to electroconvulsive therapy.17

Lithium is known for its effect in reducing suicide and 
all-cause mortality.18 Its estimated antisuicidal effect is found 
to be larger than its effect on preventing mood episodes, 
suggesting that there are possible other mechanisms including 
a reduction in aggression and impulsivity.18 Lithium is 
especially recommended for patients who suffer from severe 
depression with a high risk of suicide.19 It was suggested that 
patients with more severe depressive symptoms, a history 
of more than 3 major depressive episodes, weight loss, or 
psychomotor retardation may have a better response to 
lithium augmentation.20 Lithium has been shown to be more 
effective among patients with TRD who have a first-degree 
relative with mood disorder (MDD or bipolar disorder).21 Age 
at onset, sex, and presence of atypical features do not appear 
to be associated with response.20 Regarding cost, lithium 
augmentation of SSRIs may also be a less expensive option 
compared to augmentation with atypical antipsychotics.22

Guidance on Lithium Dosing, Monitoring, and Serum Levels
Clinical guidance on lithium use mostly comes from the 

literature on its use in bipolar disorder. Before initiating 
treatment with lithium, every patient should undergo a 
baseline thyroid hormone evaluation with serum thyroid 
stimulating hormone measurement, kidney function tests 
(including creatinine/glomerular filtration rate), and 
serum calcium levels. Additionally, an electrocardiogram is 
recommended for patients with cardiovascular risk factors or 
who are 40 years or older.23 It is important to have effective 
communication with a patient’s primary care physician for 
effective management of any lithium-related side effects. 
Guidance on dosing, monitoring, and serum levels is 
provided in Table 1.

Titration. Lithium can be started at 300 mg twice per 
day and the dosage adjusted upward as indicated by plasma 
lithium levels. The sustained-release formulation may reduce 
gastric irritation. Lithium level can be obtained 5 days after 
the dose increase and therapeutic trough level checked about 
12 hours after the last dose.

Dosing and duration. There is no direct evidence 
regarding optimal lithium levels, how long the lithium trial 
should last, or how long the treatment should continue. 
Most current knowledge stems from bipolar disorder 
research, yet extrapolating these findings to MDD has its 
limitations. Different TRD guidelines have varying lower 
(0.4 to 0.6 mEq/L) and upper limits (0.6 to 1.2 mEq/L) for 
target serum levels, while some do not provide a specific 
dose range.11 Although there is no randomized controlled 
trial on optimal serum levels of lithium for augmentation 
in MDD, the efficacy trials typically reported targeting a 
minimum lithium level of 0.5–0.6 mEq/L, which is similar 
to that used for maintenance therapy of bipolar disorder.24 
In a post hoc analysis of a randomized controlled trial in 
MDD, patients with serum lithium levels above 0.5 mEq/L 
showed a greater decrease in suicidality scores, though the 

clinical response was not different.25 The literature suggests 
that serum concentrations of 0.5–0.8 mEq/L might be as 
effective with a lower risk of side effects.20,26 The effects 
of lithium augmentation may appear within 10 days after 
reaching a steady level of target plasma concentration, but 
for an adequate trial, at least 2 weeks are recommended.24 
After stabilization, some patients may do best with a once-
daily dose at night. A level < 0.6 mEq/L is often advisable 
in the elderly. Upon achieving remission, both lithium and 
the antidepressant treatment should be continued since 
withdrawal of either lithium or antidepressant may result 
in loss of efficacy and lead to relapse.27 Even so, there is no 
conclusive evidence on how long augmentation treatment 
with lithium should last. If the patient is stable on lithium 
and later on decides to stop, lithium should be tapered 
gradually over 3 months to manage the risk of relapse.

Monitoring. Lithium levels can be monitored every 3 to 
6 months unless another medication that can alter lithium 
levels is initiated. Particular attention should be paid to 
comorbid physical conditions and other medications used. 
The use of angiotensin-converting enzyme inhibitors, 
diuretics, or non-steroidal anti-inflammatory drugs may 
cause changes in serum lithium levels, thus requiring more 
frequent monitoring to prevent lithium toxicity.23 When 
there is a change in the patient’s daily sodium consumption, 
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Table 2. Notable Side Effects, Monitoring, and Management23,31

Side effect How to monitor Management
Tremor Observation Tremor does not necessarily indicate lithium neurotoxicity. Often a dose-related side effect. 

Decrease dose, avoid caffeine, consider adding β blocker (ie, propranolol 10–20 mg 2–3 
times per day). Primidone (200–300 mg) can be used as second line.

Gastrointestinal discomfort Observation Take with food. Switch to a sustained-release formulation. Liquid formulation may have 
better tolerability.

Weight gain Weight and BMI Counseling on dietary habits and physical activity, evaluation for metabolic syndrome.
Hypothyroidism Thyroid function tests 

every 6–12 months
Work up for other causes (ie, Hashimoto’s thyroiditis), consider thyroid replacement 

therapy.28

Hyperparathyroidism Serum calcium levels 
every year

Check PTH levels. Monitor serum calcium more frequently, consultation with an 
endocrinologist.

Nephrogenic diabetes 
insipidus

Polyuria, polydipsia Obtain urine specific gravity/urine osmolality for the evaluation of polyuria/polydipsia. 
Check serum sodium levels, correction of electrolyte imbalances. Decrease dose. Consider 
amiloride/hydrochlorothiazide.

Lithium nephropathy Kidney function tests 
every 3–6 months

Frequent serum creatinine and lithium level monitoring, target lower serum lithium levels. 
Avoid other potentially nephrotoxic medication. Work up for other causes of kidney 
disease, consultation with a nephrologist.

Abbreviations: BMI = body mass index, PTH = parathyroid hormone.

lithium levels should be checked since low sodium intake 
increases the risk for lithium toxicity.

Toxicity (lithium level ≥ 1.5 mEq/L). Symptoms of lithium 
toxicity include nausea and vomiting, abdominal pain, 
diarrhea, coarse tremor, weakness, ataxia, dysarthria, and 
confusion. These symptoms warrant an urgent assessment 
of lithium levels to determine the course of action, ranging 
from withholding the next dose and aggressive hydration to 
hemodialysis (for higher lithium levels, usually ≥ 4 mEq/L). 
Patients with chronic or acute-on-chronic toxicity are at 
higher risk of neurotoxicity. Time to reinitiate lithium after 
acute toxicity can be guided by the patient’s symptoms and 
serial lithium levels.

Side Effects and Special Considerations 
Tremor, gastrointestinal discomfort, polyuria, and 

polydipsia are some common side effects of lithium and 
can appear after a short period of time. Long-term side 
effects include weight gain, thyroid dysfunction, diabetes 
insipidus, decreased glomerular filtration rate, and 
hyperparathyroidism. Management of side effects is outlined 
in Table 2.

Special measures are required in cases of hypothyroidism 
or decreased kidney functioning if the patient is on long-
term lithium treatment. Lithium-treated patients are more 
likely to develop hypothyroidism if they already have thyroid 
autoantibodies, are female, are older, or have a family history 
of hypothyroidism. Lithium-induced hypothyroidism can 
be managed with thyroid hormone replacement therapy.28,29

If chronic kidney disease (CKD) stage 3 is suspected 
(ie, estimated glomerular filtration rate < 60 mL/min/1.73 
m2), monitor serum creatinine and lithium levels more 
frequently, target lower serum levels (0.5–0.6 mEq/L), avoid 
any nephrotoxic medication, and adequately treat potential 
medical comorbidities (such as hypertension and diabetes). 
Long-term lithium treatment, older age, previous episodes 
of lithium toxicity, comorbid medical conditions, and 
concomitant medications are known risk factors for lithium-
induced nephropathy. Once-daily dosing is recommended 

for reducing the risk of CKD.30 A decrease in glomerular 
filtration rate does not necessarily indicate the presence of 
lithium nephropathy or necessitate discontinuing lithium 
treatment. Workup for other causes of kidney disease and 
consultation with a nephrologist are recommended.31 The 
risk-benefit analysis of continuing lithium treatment in the 
setting of CKD is different in excellent lithium responders. 
Recent studies have suggested risk of CKD but no clear 
increased risk of end-stage kidney disease with lithium.32,33 
Patients who are stable on long-term lithium therapy are at a 
high risk of relapse after lithium discontinuation, warranting 
a need for thorough discussion before its discontinuation, 
although the majority of these findings are extrapolated 
from patients with bipolar disorder.34

Conclusion
Lithium augmentation can be helpful in the management 

of patients with MDD who fail to respond or have a 
partial response to antidepressant treatments. Lithium 
augmentation should be considered in TRD when patients 
have psychomotor retardation and weight loss, increased 
suicidality, recurrent depressive episodes, or a family history 
of mood disorder or previously had a good response with 
ECT. However, it may be less beneficial for patients with 
atypical features or who are resistant to multiple treatments. 
Lithium’s antisuicidal effect and low cost make it unique 
among other augmentation strategies. Lithium can provide 
an effective alternative to other augmentation strategies such 
as atypical antipsychotics, antidepressant combinations, 
thyroid hormone, or esketamine/ketamine.
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