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Selective serotonin reuptake inhibitors 
(SSRIs) and serotonin-norepinephrine 
reuptake inhibitors (SNRIs) are com-

monly used first-line agents for treating 
major depressive disorder. Less than one-half 
of patients with major depressive disorder 
experience remission after 1 acute trial of 
an antidepressant.1 After optimization of an 
initial agent’s dose and duration, potential 
next steps include switching agents or aug-
mentation. Augmentation strategies may 
lead to clinical improvement but carry the 
risks of polypharmacy, including increased 
risk of adverse effects and drug interac-
tions. Clinicians can consider the following 
evidence-based options for a patient with a 
limited response to an initial SSRI or SNRI.

Second-generation antipsychotics, when 
used as augmentation agents to treat a 
patient with major depressive disorder, can 
lead to an approximately 10% improvement 
in remission rate compared with placebo.2 
Aripiprazole, brexpiprazole, olanzapine 
(in combination with fluoxetine only), and 
quetiapine are FDA-approved as adjunctive 
therapies with an antidepressant (Table 1). 
Second-generation antipsychotics should 
be started at lower doses than those used 
for schizophrenia, and these agents have an 
increased risk of metabolic adverse effects as 
well as extrapyramidal symptoms. 

Atypical antidepressants are those that are 
not classified as an SSRI, SNRI, tricyclic anti-
depressant (TCA), or monoamine oxidase 
inhibitor (MAOI). These include bupropion, 
mirtazapine, trazodone, vilazodone, and 
vortioxetine (Table 2, page 52). Bupropion 
is a dopamine and norepinephrine reup-
take inhibitor. When used for augmentation 
in clinical studies, it led to a 30% remission 

rate.3 Mirtazapine is an alpha-2 antago-
nist that can be used as monotherapy or in 
combination with another antidepressant.4 
Trazodone is an antidepressant with activity 
at histamine and alpha-1-adrenergic recep-
tors that is often used off-label for insomnia. 
Trazodone can be used safely and effectively 
in combination with other agents for treat-
ment-resistant depression.5 Vilazodone is a 
5-HT1A partial agonist, and vortioxetine is a 
5-HT1A agonist and 5-HT3 antagonist; both 
are FDA-approved as alternative agents for 
monotherapy for major depressive disorder. 
Choosing among these agents for switch-
ing or augmenting can be guided by patient 
preference, adverse effect profile, and target-
ing specific symptoms, such as using mir-
tazapine to address poor sleep and appetite. 
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Table 1

FDA-approved second-
generation antipsychotics 

Medication Dosage range for depressiona

Aripiprazole 2 to 15 mg/d

Brexpiprazole .5 to 3 mg/d

Olanzapine 5 to 20 mg/d

Quetiapine 50 to 300 mg/d
aAs listed in each mediation’s package insert
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Lithium augmentation has been frequently 
investigated in placebo-controlled, double-
blind studies. A meta-analysis showed that 
patients receiving lithium augmentation with 
a serum level of ≥0.5 mEq/L were >3 times 
more likely to respond than those receiving 
placebo.6 When lithium is used to treat bipo-
lar disorder, the therapeutic serum range for 
lithium is 0.8 to 1.2 mEq/L, with an increased 
risk of adverse effects (including toxicity) at 
higher levels.7 

Triiodothyronine (T3) augmentation of 
antidepressants led to remission in approxi-
mately 1 in 4 patients who had not achieved 
remission or who were intolerant to an ini-

tial treatment with citalopram and a second 
switch or augmentation trial.8 In this study, 
the mean dose of T3 was 45.2 µg/d, with an 
average length of treatment of 9 weeks. 

Tricyclic antidepressants are another  
option when considering switching agents 
(Table 3). TCAs are additionally effective 
for comorbid pain conditions.9 When TCAs 
are used in combination with SSRIs, drug 
interactions may occur that increase TCA 
plasma levels. There is also an increased 
risk of serotonin syndrome when used 
with serotonergic agents, though an SSRI/ 
TCA combination may be appropriate for 
a patient with treatment-resistant depres-
sion.10 Additionally, TCAs carry unique risks 
of cardiovascular effects, including cardiac 
arrhythmias. A meta-analysis comparing 
fluoxetine, paroxetine, and sertraline to 
TCAs (amitriptyline, clomipramine, desip-
ramine, doxepin, imipramine, and nortripty-
line) concluded that both classes had similar 
efficacy in treating depression, though the 
drop-out rate was significantly higher 
among patients receiving TCAs.11 

Buspirone is approved for generalized 
anxiety disorder. In studies where buspi-
rone was used as an augmentation agent for 
major depressive disorder at a mean daily 
dose of 40.9 mg divided into 2 doses, it led 
to a remission rate >30%.3

Monoamine oxidase inhibitors should typi-
cally be avoided in initial or early treatment 
of depression due to tolerability issues, drug 
interactions, and dietary restrictions to avoid 
hypertensive crisis. MAOIs are generally not 
recommended to be used with SSRIs, SNRIs, 
or TCAs, and typically require a “washout” 
period from other antidepressants (Table 4). 
One review found that MAOI treatment had 
advantage over TCA treatment for patients 
with early-stage treatment-resistant depres-
sion, though this advantage decreased as 
the number of failed antidepressant trials 
increased.12 One MAOI, selegiline, is avail-
able in a transdermal patch, and the 6-mg 
patch does not require dietary restriction. 

Esketamine (intranasal) is FDA-approved 
for treatment-resistant depression (failure of 
response after at least 2 antidepressant trials 
with adequate dose and duration) in con-

When tricyclic 
antidepressants 
are used in 
combination 
with SSRIs, drug 
interactions may 
increase TCA 
plasma levels
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Table 2

FDA-approved atypical 
antidepressants 

Medication Dosage range for depressiona

Bupropion 200 to 450 mg/d

Mirtazapine 15 to 45 mg/d

Trazodone 100 to 600 mg/d

Vilazodone 10 to 40 mg/d

Vortioxetine 5 to 20 mg/d
aAs listed in each mediation’s package insert

Table 3

FDA-approved tricyclic 
antidepressants

Medication Dosage range for depressiona

Amitriptyline 25 to 300 mg/d

Desipramine 25 to 300 mg/d

Doxepin 25 to 300 mg/d

Imipramine 25 to 300 mg/d

Nortriptyline 25 to 150 mg/d

Protriptyline 10 to 60 mg/d
aAs listed in each mediation’s package insert

Table 4

FDA-approved monoamine 
oxidase inhibitors

Medication Dosage range for depressiona

Isocarboxazid 10 to 60 mg/d

Phenelzine 45 to 90 mg/d

Selegiline 6 to 12 mg/d (transdermal)

Tranylcypromine 10 to 60 mg/d
aAs listed in each mediation’s package insert
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MAOIs are 
generally not 
recommended 
for use with 
SSRIs, SNRIs, 
or TCAs, and 
typically require a 
‘washout’ period

junction with an oral antidepressant. In clini-
cal studies, a significant response was noted 
after 1 week of treatment.13 Esketamine 
requires an induction period of twice-
weekly doses of 56 or 84 mg, with mainte-
nance doses every 1 to 2 weeks. Each dosage 
administration requires monitoring for at 
least 2 hours by a health care professional 
at a certified treatment center. Esketamine’s 
indication was recently expanded to include 
treatment of patients with major depressive 
disorder with suicidal ideation or behavior.

Stimulants such as amphetamines, meth-
ylphenidate, or modafinil have been effec-
tive in open studies for augmentation in 
depression.14 However, no stimulant is 
FDA-approved for the treatment of depres-
sion. In addition to other adverse effects, 
these medications are controlled substances 
and carry risk of misuse, and their use may 
not be appropriate for all patients. 
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