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ll of the strategies reviewed in this supplement war-
rant particular attention because they either have a
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A
long history of use or have recently become more widely
cited in the literature and are used increasingly in clinical
practice. These strategies to augment inadequate anti-
depressant response include the adjunct use of lithium,
thyroid, anxiolytics, pindolol, anticonvulsants, dopamine
agonists, stimulants, and supplemental antidepressants.

In their articles, the authors conclude that each of the
strategies they reviewed has been shown to enhance the
response to antidepressant drugs. There is, however, no
basis to conclude that any one strategy is more often effec-
tive than the others. As Joffe1 (this supplement) points out
in his discussion, “there is no evidence to guide the deci-
sion about which augmentation strategy is preferable at
which stage of treatment or which may be particularly use-
ful in a particular patient group or subtype of depression.”
The absence of controlled trials that directly compare the
treatments makes it difficult to rank the options in an algo-
rithmic fashion. Based on the literature, all interventions
might be effective in up to about 60% of cases, or be no
more effective than placebo. This is evident for the best-
studied add-on agents, lithium and thyroid. In the nine
placebo-controlled studies of lithium augmentation re-
viewed by Rouillon and Gorwood2 in this supplement,
three were inconclusive. A review of open studies of T3 re-
sponse rates by Joffe1 shows that the results have varied
from as low as 25% to almost 100%. A critical review of
lithium and thyroid augmentation concluded that efficacy
was not supported by the clinical trials, mainly due to
methodological considerations.3

There are, nevertheless, differences in each approach
with respect to safety and tolerability. In the absence of a
well-established augmentation algorithm based on effi-

cacy, the significance of other factors becomes more
prominent. Decisions about potential interventions need to
be made with regard to the patient’s clinical status and the
benefits and risks associated with each add-on agent.

Thus, to provide some basis for selecting one strategy,
certain factors need to be considered. These include:

1. The nature of the evidence regarding efficacy.
Higher levels of evidence reflect the availability of
double-blind trials in addition to open-label studies
and anecdotal reports

2. Safety
3. Tolerability

The various clinical considerations are summarized for
each treatment approach in Table 1.

LITHIUM

Lithium augmentation has the largest body of evidence
to support its effectiveness. It is the best-established and
probably most frequently used treatment for antidepres-
sant nonresponse. Side effects and toxicity can, however,
occur even at the lower doses used in augmentation. Ac-
cordingly, monitoring of blood lithium levels, thyroid sta-
tus, and renal function do add a layer of cost and inconve-
nience to the use of lithium.

THYROID HORMONE

As for lithium, there is an extensive body of research
data for thyroid hormone that addresses the safety and effi-
cacy of its use. An advantage of using T3 is that a response
can be evident within a few days. The therapeutic effects
of T3 should be evident within 3 weeks. Few patients will
respond after that time. It is also now recognized that the
necessary dose is 25 µg/day, a dose that generally does not
produce adverse effects.4 The major disadvantages of thy-
roid are that it does require laboratory monitoring, a con-
sideration that adds cost and complexity to the treatment.

BUSPIRONE

Considerable preclinical and clinical evidence suggests
that buspirone possesses intrinsic antidepressant activity.
These effects have never been tested in placebo-controlled
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comparisons with standard antidepressants, but reports
have continued to appear in the literature to the effect that
the addition of buspirone to antidepressants produces an
antidepressant effect in patients not responding to the
treatment. Most clinical experience and published reports
have involved augmentation of serotonin selective reup-
take inhibitors (SSRIs). Accounts of buspirone-associated
enhancement of response in patients being treated for de-
pressive spectrum disorders and the apparent effectiveness
of a pindolol-buspirone combination have generated fur-
ther interest in this approach.

The anecdotal reports and open studies of buspirone
suggest response rates comparable to those found with
lithium and thyroid. Properties of buspirone that increase
its relative rank on the list of augmentation agents are its
remarkable safety and the absence of need for any special
laboratory testing. The data supporting the efficacy of bu-
spirone, while highly consistent and interesting, would
benefit from positive findings in double-blind, controlled
studies.5

BENZODIAZEPINES

Benzodiazepines appear to complement treatment with
antidepressants. Prescription of benzodiazepines in the
treatment of depression is largely limited to helping to
manage the symptoms of agitation, anxiety, and insomnia

that accompany depression. Augmentation for the purpose
of converting nonresponders or partial responders is not
documented in the literature.

PINDOLOL

Pindolol is a recent addition to the list of drugs used for
augmentation. Many clinicians are still surprised to find a
β-blocker included on a list of treatments for depression,
considering that these agents have been cited in the past as
a cause of depression and increased antidepressant use.
Yet, both open-label and double-blind studies suggest that
pindolol is effective in both accelerating the rate of re-
sponse to antidepressants and in converting nonresponders
to responders. Like buspirone, pindolol plays a homeo-
static role in controlling the levels of serotonin in the ex-
tracellular space. The addition of pindolol blocks the de-
crease in serotonergic neuronal activity associated with
SSRIs, thus possibly enhancing the action of these drugs.
Pindolol is generally well tolerated at the doses used for
augmentation and has few contraindications. Pindolol
does carry a potential risk when used by patients with
asthma or severe allergies. It can also produce bradycardia
and orthostatic hypotension. This intervention is not with-
out controversy—which has been fueled by a recent
double-blind study that showed lack of efficacy for pindo-
lol in augmentation.6 A more recent controlled study, how-
ever, found pindolol to be effective and well tolerated.7

ANTIDEPRESSANT SUPPLEMENTATION

Since every class of antidepressants differs to some ex-
tent in its effects on monoamine neurotransmitter activ-
ity—and in other effects—there has been a rationale for
combining antidepressant drugs. This is probably the most
appealing strategy on an intuitive level. The most common
strategies involve the combination of drugs that are seroto-
nergic and noradrenergic. This is a so-called “broad spec-
trum” approach that presumes that both norepinephrine
and serotonin are involved in the pathogenesis of depres-
sion. Although limited in number of subjects, studies of
SSRI–tricyclic antidepressant (TCA) or SSRI-bupropion
combinations show effectiveness in highly refractory pa-
tients. The major risk with this strategy is that SSRIs can
raise levels of tricyclic agents. Blood levels of the tricyclic
need to be monitored. This combination may be especially
useful in an inpatient setting, since blood levels, vital
signs, and cardiac status can be monitored. Arrhythmias
and delirium represent potentially serious consequences of
elevated tricyclic levels.

DOPAMINERGIC AGENTS AND STIMULANTS

Dopaminergic agents and stimulants tend to be under-
used because of their potential for abuse. This is despite

Table 1. Clinical Considerations for Selecting Antidepressant
Augmentation Strategies*

Level of
Supporting Cautions or Special

Treatment Evidence Safety Tolerability Monitoring

Lithium +++ ++ ++ Lithium levels, thyroid
function, and renal
function monitoring

Thyroid +++ ++ ++ Thyroid function
monitoring

Buspirone ++ +++ +++ No specific safety
concerns or need for
special laboratory
monitoring

Pindolol ++ + ++ Blood pressure and
heart rate
monitoring. Caution
in patients with
asthma, severe
allergies, and cardiac
conduction problems

Dopamine + + + Abuse, regulatory
agonists and concerns. Activation,
stimulants nausea, blood

pressure changes
Anticonvul- + + ++ Pharmacokinetic

sants interactions
Antidepressant + + + Safety varies according

combinations to combination. Risk
of drug interactions
requires plasma
monitoring

*Symbols: +++ = very positive, ++ = positive, + = problematic.
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the fact that doses remain stable even after long-term use
and are rarely abused in the context of augmentation. As
noted by Nierenberg and colleagues,8 the information
available on the potential risks of combining these agents
with antidepressants is limited. Controlled data, however,
are lacking. Nausea, vomiting, blood pressure changes,
activation, and psychosis may occur in some patients, es-
pecially when higher doses are used.

ANTICONVULSANTS

The anticonvulsants represent a diverse group of
agents. Because of their CNS activity, it is not surprising
that they can also have effects on mood. Valproate and car-
bamazepine both have been reported to act as mood stabi-
lizers and antidepressants. They are rarely used in the lat-
ter role because of their side effects and an absence of
supporting research. Both agents also require laboratory
monitoring. More recently, the anticonvulsants lamotri-
gine and gabapentin have been reported to produce
antimanic and antidepressant activity.9 Gabapentin ap-
pears to be both safe and well tolerated, but lamotrigine
requires careful dosing and close monitoring because of
potentially serious skin rash. Neither of these drugs has
been studied as an augmentation agent.

UNANSWERED QUESTIONS

A number of questions about augmentation remain un-
answered. Foremost among these are the following: Is it
better to switch to a second primary antidepressant than to
add a second drug? How many different antidepressants
should be tried before resorting to augmentation? Once
started, how long should adjunctive medication be contin-
ued? Which approach carries the highest probability of
success? Do some combinations produce dramatic im-
provement when they work, but have lower response rates
than the other interventions? Do patient characteristics ex-
ist that might predict response to any particular treatment?
Are some combinations better at improving the speed of
response, others in inducing a response in refractory cases,
and others at preventing recurrence?

CONCLUSIONS

It is difficult to explain why different clinicians and re-
searchers have formed disparate perceptions about the rel-
ative merits of augmentation strategies. It may depend on
highly subjective factors, such as a highly positive patient
response to an intervention the first time it is used. Isaac
and Tome10 have commented on these “rapid, almost mi-
raculous sustained symptomatic recoveries” after addition
of a second agent. This has been described as the conver-
sion experience, wherein the clinician subsequently devel-
ops a bias toward the use of that combination in the future.

Despite the influence of clinical experience, there is no
substitute for well-done double-blind, placebo-controlled
studies. Yet, with respect to augmentation, the investment
of time and money needed to study large populations
treated with different strategies has not been and is un-
likely to be forthcoming. As Bodkin and associates11 re-
cently observed with respect to treatment alternatives for
partially responsive depressed patients, research to demon-
strate and quantify the possible benefits, risks, and costs of
each of the varied approaches is virtually nonexistent.

Thus, there is no consensus algorithm for nonresponse
to antidepressants. In this supplement, Thase and associ-
ates12 include these options as the common and better-
studied augmentation strategies: lithium, thyroid, buspi-
rone, stimulants, and pindolol. Potential, experimental, or
targeted augmentation strategies are antidepressant combi-
nations, estrogen, testosterone, dexamethasone, ketocona-
zole, and dopamine agonists. Amsterdam and Hornig-
Rohan13 have offered general criteria for a strategy to
warrant inclusion in an empirically based algorithm for
treatment nonresponse. A particular intervention, they sug-
gest, “should be (1) shown to be either superior to a com-
parative treatment in controlled drug trials or superior to
other treatments in a series of uncontrolled case reports and
(2) based on sound psychopharmacologic theory.” They do
not recommend any one augmentation strategy as being
first-line per se, but rather they offer examples of options
that appear to be comparable in terms of efficacy. Those
options may, however, vary according to their relative
risk:benefit ratio based on the clinical profile of the patient.

Treatment decisions involving patients who do not re-
spond to initial antidepressant therapy thus need to be
made with regard to available evidence and factors such as
relative safety and convenience. By those standards, some
of the more established interventions, such as lithium and
thyroid hormone, as a practical matter, may not be as use-
ful as some other strategies that require no special monitor-
ing and have few serious side effects.

Drug names: bupropion (Wellbutrin), buspirone (BuSpar), carbamaze-
pine (Tegretol and others), dexamethasone (Decadron and others), estro-
gen (Premarin and others), gabapentin (Neurontin), ketoconazole
(Nizoral), lamotrigine (Lamictal), pindolol (Visken), testosterone
(Oreton and others).
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