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Introduction
What is treatment-resistant depression? At what point in the treatment course

does a physician determine that a patient’s depression is treatment resistant? In
order to answer these questions, it is necessary to examine the history and our
own expectations of the available treatments for depression. Until recently, treat-
ment response was determined by a reduction in depressive symptoms (ie, >50%
reduction in symptoms), generally as measured on a standardized rating scale
such as the Hamilton Rating Scale for Depression (HAM-D). This level of
response can be expected in approximately 60% of patients on appropriately
dosed monotherapy. However, over the last few years, remission rather than just
symptom reduction has become the desired outcome. This change from earlier
psychiatric treatment strategies recognizes the considerable burden that residual
depressive symptoms may place on individual patients as well as the greater
potential for relapse in those who are not treated to full remission.
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Longitudinal data demonstrate that as many as 50% to 70% of
patients with major depression fail to achieve a sustained, complete
remission.1 Thus, three out of every four patients who develop a major
depressive episode experience some level of residual or recurrent symp-
toms. With the myriad of treatments available, remission should be the
expected goal. Furthermore, approximately 30% of patients will show
treatment response with placebo alone. This suggests that approximate-
ly one third of the efficacy of antidepressants is due to placebo response,
one third is an effect of the medication itself, and one third of patients
will not benefit from monotherapy with an antidepressant (be it a place-
bo response or direct drug effect). For that 30% to 40% of patients,
treatment resistance may be a problem.

Treatment resistance may come in many forms. Perhaps the most
important distinction is between true treatment resistance and
pseudoresistance. Too often, treatment resistance is less a result of the
underlying depressive illness and more a function of indirect factors,
including medication side effects, drug-drug interactions, poor thera-
peutic alliance, and poor adherence to treatment. Effective treatment
should aim to not only control symptoms, but minimize side effects and
improve overall function. Furthermore, effective treatment must main-
tain the early gains and minimize breakthrough episodes. Treatment
resistance often refers to initial nonresponse, but it may occur later, dur-
ing the continuation or maintenance phase of treatment. Long-term
maintenance of remission is ultimately the desired outcome.

Treatment Resistance: Definition and Risk Factors
Treatment resistance is often defined as failure to respond to an ade-

quate dose and duration of treatment with at least two antidepressants,
each used alone. An adequate dose encompasses doses up to the maxi-
mally tolerated dose; for selective serotonin reuptake inhibitors (SSRIs),
this may be a very high dose. An adequate duration is often considered
to be 3–4 weeks, though some patients will take as long as 6–12 weeks
to respond to treatment during an acute depressive episode. Such a
delay in response is often impractical in general practice settings where
patients are unlikely to stay with an ineffective regimen for such a long
period of time.

Numerous studies have attempted to identify clinical variables that
are associated with either a positive response or resistance to antide-
pressant treatment.2-4 Gender, age, age at onset of illness, duration of
illness, number of previous episodes, presence of bipolar, anxious, agi-
tated, endogenous, or melancholic features, alterations in self-worth,
and co-occurring somatic complaints have been studied, along with
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numerous other clinical variables. No clear pattern has emerged among
these risk factors, except that prior treatment failure and comorbid
medical or psychiatric illnesses are common among patients with treat-
ment-resistant depression, while an early positive treatment response
may suggest a favorable long-term outcome.

Prior Treatment Failure
In an early study of fluoxetine for patients with treatment-resistant

depression, Amsterdam and colleagues2 used a multivariate regression
analysis to predict treatment response. As with other studies, they found
that neither demographics nor clinical variables, such as duration of ill-
ness or depressive subtype, predicted outcome. However, the number of
prior treatment trials had a significant negative effect on the response
to fluoxetine. Specifically, the likelihood of remission with fluoxetine
decreased by 20% for each previous, unsuccessful treatment trial. Most
patients had failed to respond to tricyclic antidepressants (TCAs) or
monoamine oxidase inhibitors (MAOIs). Similar data are not available
regarding treatment outcomes after failed trials of newer antidepres-
sants. However, these results suggest that a certain percentage of
patients with treatment-resistant depression may have a particularly vir-
ulent form of the illness that is unlikely to remit with typical antide-
pressant monotherapies.

Comorbid Personality Disorders
Several studies have found that comorbid personality disorders signif-

icantly increase the risk of antidepressant nonresponse.5-8 Borderline
personality disorder is perhaps the best studied in this regard and
appears to be a major contributor to treatment failure, especially early in
the course of illness. Interestingly and perhaps counterintuitively, phar-
macological maneuvers that may be useful in the treatment of symp-
toms associated with specific personality disorders have not always been
shown to be efficacious in the treatment of comorbid depression in this
population. For example, a recent pilot study9 observed that olanzapine
significantly improved anxiety, paranoia, anger/hostility, and interper-
sonal sensitivity in women with borderline personality disorder but did
not reduce depression. This is somewhat surprising given olanzapine’s
purported antidepressant effects.10 In addition, reasonable clinical data
support the efficacy of typically used neuroleptics in the treatment of
borderline personality disorder, but there are fewer studies of atypical
antipsychotics or mood stabilizers. One double-blind study using lithi-
um and one open-label study using valproate showed positive benefits
for reducing impulsive aggression, but these investigations did 
not address affective symptoms.11 This is not to imply that atypical
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antipsychotics and mood stabilizers have no effect on depressive symp-
toms in patients with personality disorders (as they ultimately may be
shown to be helpful), rather, current data indicate that patients with
comorbid depressive and personality disorders may constitute a special
subgroup of treatment-resistant depression, who may benefit less from
the pharmacological maneuvers that are generally effective for the larg-
er population, and who may require other or additional therapeutic
interventions (eg, psychotherapy).

Comorbid Medical and Psychiatric Illnesses
In contrast to the situation with personality disorders, comorbid Axis

I psychiatric disorders and Axis III medical conditions are not neces-
sarily more frequent in patients with treatment-resistant depression
than in those who respond favorably to antidepressants.12 The major
challenge in treating patients with major depression and coexisting Axis
I or Axis III conditions is making an accurate diagnosis. An incomplete
or inaccurate diagnostic assessment of depressive symptoms is likely to
be a greater cause of apparent treatment failure than factors directly
attributable to the co-occurring condition(s) themselves. Without an
accurate diagnosis, it is difficult to target treatment interventions effec-
tively. Furthermore, evaluations must be detailed and precise enough to
detect subtle signs of comorbidity. For example, subsets of patients with
treatment-resistant depression may have subtle thought or anxiety dis-
orders at the core of their psychopathology. Longitudinal data and
structured psychological tests may be needed to detect such symptoms.

Outcome studies have observed that antipsychotic medications are
effective, even at low doses, when added to an antidepressant regimen in
patients with low-grade psychotic symptoms.13 A similar argument may
be made for the short-term use of anxiolytics in patients with depression
and anxiety. The problems of co-occurring conditions are perhaps most
difficult in younger patients with depression and substance-related disor-
ders and in older individuals with depression and medical illnesses.
Substance abuse can complicate the diagnosis and treatment of depres-
sion. Chronic medical illnesses (eg, congestive heart failure, chronic
obstructive pulmonary disease) frequently cause problems such as anergia
and sleep disturbance that closely resemble the neurovegetative symp-
toms of depression.14 Clinicians may dismiss low mood or reduced social
activities as expected reactions to chronic illness and may not query
patients about anhedonia or an altered sense of self, which may signify a
treatable depressive disorder.15 The most effective approach to treating
patients with coexisting depression and medical illness is to work closely
with relevant medical specialists to ensure that medical treatments are
optimized while pursuing an effective antidepressant regimen.
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Another consideration in the management of patients with coexisting
illnesses is the extent to which the treatments may interact. These inter-
actions can be positive or negative. A common example is chronic pain
in patients with depression. Opiates may either improve or exacerbate
depressive symptoms. On the other hand, several neuropsychiatric
medications (eg, TCAs, carbamazepine, venlafaxine, and gabapentin)
can reduce pain. In these scenarios, multiple target symptoms must be
tracked in order to determine which medications are necessary for the
long term.

Hypothyroidism
Hypothyroidism is widely recognized as a medical cause of depres-

sion,16 but its importance in treatment-resistant depression versus non-
resistant depression is not always recognized. Two large studies found
low rates of thyroid disease in general adult psychiatric patient popula-
tions. One study examined 277 consecutive first-time psychiatric
admissions.17 The second investigated 200 outpatients with major
depression.18 No cases of overt (grade I) hypothyroidism were detected
in either study, and only 3% of patients had evidence of subclinical
(grade II) hypothyroidism (ie, elevated thyroid-stimulating hormone
[TSH] with normal free thyroxine [T4] levels). In contrast, several
studies have reported a high prevalence of grade II hypothyroidism in
patients with treatment-resistant depression, plus evidence that this
condition may have an adverse effect on treatment outcome.

A review of six clinical studies found a particularly high average rate
(52%) of grade II hypothyroidism in patients with treatment-resistant
depression versus 8% to 17% among depressed patients in general.19

A study20 from a specialized treatment-resistant depression unit in
Australia found grade I or II hypothyroidism in 10 of 46 patients (22%)
with treatment-resistant depression, compared with 1 of 47 individuals
(2%) with nonresistant depression. In that study, patients with treat-
ment-resistant depression who had the poorest response to treatment
had higher rates of hypothyroidism than either patients with treatment-
resistant depression who eventually responded to therapy or patients
without treatment-resistant depression. Another investigation reported
that depressed patients with grade II hypothyroidism were more likely
to have comorbid panic disorder and a poorer antidepressant response
than those with normal thyroid indices.21 Finally, a small study found a
higher lifetime prevalence of depression in patients with grade II
hypothyroidism (56%) than in healthy controls (20%).22 These data sug-
gest that grade II hypothyroidism may be an important factor in the
development of depression and resistance to its treatment. Of note,
many internists and endocrinologists do not treat grade II 
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hypothyroidism without physical symptoms of the disease or the pres-
ence of goiter, hypercholesterolemia, pregnancy, or infertility.23 For
patients with treatment-resistant depression, this may result in medical
recommendations that inhibit recovery from depression.

The specific mechanism by which thyroid replacement improves
depression is not known, but one study24 found an increase in central
nervous system serotonin activity along with a reduction in depressive
symptoms in hypothyroid patients treated with thyroxine. Bunevicius25

and colleagues found that substituting triiodothyronine (T3) for some
of the usual dose of T4 in a group of patients with hypothyroidism
offered improvements in cognition and mood not seen in patients tak-
ing T4 alone, despite both groups showing similar improvements in thy-
roid function. This suggests that T3 has a specific mood effect beyond
its direct thyroid effects.

Hypogonadism
Hormonal treatments for men and women with depressive symptoms

have received anecdotal and theoretical support, but there are sparse data
confirming their efficacy. Most research efforts have targeted hypogo-
nadal patients—postmenopausal women, or men with low serum testos-
terone levels. An open-label study compared estrogen replacement ther-
apy (ERT) with ERT plus fluoxetine in postmenopausal women. The
data indicate that ERT alone may have antidepressant effects, and it may
be an effective adjunct to fluoxetine.26 A double-blind, placebo-con-
trolled study of ERT alone in a group of perimenopausal women with
major and minor depressive disorders found that remission rates were
substantially superior to placebo (68% versus 20%).27 The mechanisms
by which estrogen may exert antidepressant effects are not known. It has
multiple potential actions in the brain, including a possible role in the
synthesis of monoamine neurotransmitters. For example, there is evi-
dence from animal studies that estrogen increases dopamine decarboxy-
lase gene expression in the locus caeruleus, which should logically mod-
ulate noradrenergic neurotransmission.28

The use of testosterone in men with depression has much less sup-
port. Some researchers have suggested that testosterone may increase
libido, energy, and even mood.29-31 In one case series of five men with
fluoxetine-resistant depression and low serum testosterone levels, four
responded to testosterone replacement and three of the four had a
relapse of depressive symptoms when testosterone was withdrawn.29 On
the other hand, a recent double-blind, placebo-controlled study found
that testosterone was no different from placebo for treating depression
in hypogonadal men.30 Another double-blind, placebo-controlled 
study investigated the effects of testosterone on aggression using 
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supraphysiologic doses of the hormone. Depressive symptoms did not
improve consistently, but a hypomanic state emerged in approximately
16% of patients.31 Thus, the available controlled data do not support the
efficacy of testosterone in men with depression.

Postpartum Depression
Postpartum depression is another mood disorder in which sex hor-

mones are posited to play a major role. Bloch and colleagues32 simulat-
ed the postpartum state by administering estrogen for 8 weeks to 16
women at doses that mimicked the third trimester of pregnancy, then
withdrawing estrogen. This maneuver had minimal effect on eight
women with no history of postpartum mood disturbance but induced
depression in five of the eight women with histories of postpartum
depression, even though they were not depressed at the start of the
study. This suggests that some women have an inherent and persistent
sensitivity to estrogen fluctuations, a possible explanation for the high
recurrence rate of postpartum depression.

Two studies have found estradiol to be effective for postpartum psy-
chiatric disorders. In one study, 10 women received sublingual estradiol
for treatment of postpartum psychosis.33 All improved over a 2-week
period in concert with a gradual rise in their serum estradiol levels. In a
3-month, double-blind, placebo-controlled trial, 34 women with post-
partum depression fared far better on an estradiol transdermal patch
than 27 others receiving placebo.34

Biological Determinants
True treatment resistance may be strongly influenced by biological

factors. Smeraldi and colleagues35 found a relationship between SSRI
(fluvoxamine) response  and a long variant of the promoter region of the
serotonin transporter gene. Healy36 showed that lower dopamine recep-
tor sensitivity was predictive of a positive response to paroxetine. In an
initial study, Cook37 determined that quantitative electroencephalogram
(EEG) cordance, which expresses perfusion and thus energy use of the
brain, is predictive of fluoxetine response. A later investigation using
placebo, venlafaxine, or fluoxetine found that despite there being no
baseline differences among the three groups, both of the antidepressant
groups (and not placebo) showed decreased EEG cordance in the pre-
frontal cortex both 48 hours and 1 week later.38 Even more striking was
the observation that the EEG cordance decreases preceded clinical
response, which was not seen for up to 4 weeks, and those patients with
the largest decrease in EEG cordance showed the most robust clinical
response after week 8. These findings indicate that there are biological
predispositions that are quantifiable to medication response.
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Optimization of Single-Agent Therapy
Dose and Duration of Antidepressant Treatment

It is generally accepted that antidepressants should be given for at
least 6 weeks at maximally tolerated doses before failure can be pro-
nounced. Clinicians and patients often give up on medications too early,
generally when they sense no improvement during the first 1–2 weeks
at the starting dose. There is a strong temptation to escalate doses rap-
idly or change quickly to one of the many other antidepressant medica-
tions that are now available. Experimental data suggest that neither of
these approaches is particularly helpful early in the course of treatment.
There is in fact no solid evidence to show that high doses of all antide-
pressants are more efficacious than doses in the usual therapeutic range.
A major confounding factor is that the act of increasing a medication
also extends the duration of treatment, making it difficult to determine
what prompted the response, the higher dose or the extended duration
of treatment. This concept was reinforced in a study by Schweizer and
colleagues,39 wherein patients who failed 3 weeks of fluoxetine at 
20 mg/day were randomly assigned to either 60 mg/day or continuing
on 20 mg/day for another 5 weeks. At the end of the study, both groups
had significant rates of improvement. Others have found similar diffi-
culties in predicting outcomes based on short-term results. In a place-
bo-controlled study by Quitkin and colleagues,40 32% of nonresponders
at week 3 and 44% of patients with only minimal improvement by week
5 showed an adequate treatment response at week 6.

Nevertheless, some investigators have reported data showing that a
poor early response predicts a low probability of significant benefit with
continued treatment. Nierenberg and colleagues41 examined the likeli-
hood of a positive response to fluoxetine after 8 weeks of treatment at
20 mg/day, based on the level of benefit observed at weeks 2, 4, and 6.
Among 82 subjects, the overall response rate (>50% reduction in
HAM-D score) was 57.3%. However, for patients with less than a 20%
decrease in symptoms by weeks 2, 4, and 6, the success rate at week 8
was only 36.4%, 18.9%, and 6.5%, respectively. In a similar vein, Koran
and colleagues42 examined risk factors in treatment response in a large
(N=671) study of fluoxetine for geriatric patients with depression. They
found that patients with a 20% or greater reduction in the HAM-D at
weeks 1, 2, or 3 were more likely to experience marked improvement or
full remission by week 6.

These contrasting findings suggest that symptomatic improvement
within the first 2–4 weeks of medication interaction may be indicative
of eventual success in achieving remission, but that 40% to 50% of
patients who appear to be nonresponders at 2–4 weeks may in fact be
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slow responders to their antidepressant. Unfortunately, in usual clinical
practice, there are few patients who will agree to stay on a medication
that they perceive to be ineffective for even 3 weeks, let alone for 
8 weeks. From a practical standpoint, clinicians are faced with taking
the next step if their patients have not substantially improved after
about 3 weeks. Research data suggest that the easiest and most effective
strategy for treating nonresponders is to increase the medication dose.
Fava and colleagues43 compared three different approaches to patients
who had failed an 8-week trial of fluoxetine 20 mg/day: a dose increase
of fluoxetine to 40–60 mg/day, augmentation with low-dose
desipramine (25–50 mg/day), or augmentation with lithium 
(300–600 mg/day). Raising the fluoxetine dose was the most effective
strategy for both partial responders and nonresponders. Adding lithium
was also effective for nonresponders (even with the relatively low lithi-
um levels employed), but adding desipramine was not. Serum concen-
trations of lithium and desipramine were not studied, and it is possible
that higher doses of lithium and/or desipramine would have brought
about a greater response. Nonetheless, this study demonstrates the ben-
efits of raising the antidepressant dose.

In summary, optimization of monotherapy is the most appropriate
first step for patients whose antidepressant response is less than ade-
quate. This involves a therapeutic trial of 6–8 weeks, much longer than
that typically undertaken in general clinical practice, accompanied by a
gradual titration of the antidepressant to the maximum tolerated dose.
This plan requires a strong therapeutic alliance, which can be main-
tained through a concerted effort at patient education and tight man-
agement of side effects. This approach may not be as captivating as the
multiple switching and augmentation strategies that are in widespread
use, but it is grounded in well-designed clinical investigations of treat-
ment-resistant depression.

Many of the newer, non-SSRI antidepressants have reported a quick-
er onset of action, though this remains debatable.44 A few studies have
emerged to suggest other strategies for speeding up the initial antide-
pressant response.

Switching Antidepressants
What little work has been done in this area seems to demonstrate

what is already common clinical practice—switching from one antide-
pressant class to another is an effective way of prompting response.
Furthermore, class of drug at medication initiation or termination does
not seem to make a difference. For example, a recent study showed that
a switch from imipramine to sertraline had the same benefit as the
opposite switch—sertraline to imipramine—for patients who had failed
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the first drug. In both situations, more than half of the chronically
depressed patients improved.45

Overall, the available data suggest that switching antidepressants
appears to be essentially as effective as augmentation. Furthermore,
poor response after one maneuver (switch or augmentation) should be
met simply by a second attempt.46 Response rates of switching, aug-
mentation, or a combination of both are based on open trials, and are
about 50%,47 but there have been very few investigations comparing the
modalities against one another.

Intraclass switching had previously been thought to be ineffective,
based on work showing that switching from one TCA to another rarely
yields a positive outcome.48 However, there are numerous studies that
support switching from one SSRI to another, with positive response
rates of 40% to 70%.48 The SSRIs have quite different molecular
structures, unlike the TCAs, which are more similar to one another in
chemical structure. Thus, it may be appropriate to think of switching
strategies as substituting one antidepressant molecule for a different
one, rather than substituting with a different class, per se.

There has been considerable interest in venlafaxine for treatment-
resistant depression. In contrast to the SSRIs, venlafaxine has a nearly
linear dose-efficacy relationship,49 most likely because it inhibits sero-
tonin reuptake at low doses, and both serotonin and norepinephrine at
higher doses.50 In this sense, it may be a medication that possibly aug-
ments itself. There is also evidence that venlafaxine has a role in the opi-
oid system. Opioid pharmacology has been used as a model of animal
depression for quite some time, and a recent study found that the anti-
depressant response in animal models of depression may be related, in
part, to serotonin-mediated β-endorphin release.51 Schreiber52 found
that only venlafaxine and mirtazapine have effects on the opioid system,
possibly explaining their role in neuropathic pain. Venlafaxine, like mir-
tazapine, has a low potential for drug-drug interactions because of its
negligible effects on key cytochrome isoenzymes (2D6, 2C19, 1A2,
3A4)53; venlafaxine also has low plasma-protein binding. Clinical data
support the drug’s possible superiority over SSRIs in treating patients to
remission. For example, a pooled analysis54 of eight double-blind, place-
bo-controlled trials of venlafaxine versus SSRIs and placebo found that
remission rates were substantially higher for venlafaxine than for SSRIs
(25% for placebo, 35% SSRIs, 45% venlafaxine). Others have found
similar superiority over SSRIs (though not over TCAs).1,55 When test-
ed specifically on patients with treatment-resistant depression, an open-
label trial found that a positive response was seen in more than half of
the previously treatment-resistant patients, and full remission occurred
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in almost one third.56 Furthermore, response with venlafaxine appears to
be long-lived, up to 10 months in one open-label trial.57

Augmentation 
The vast majority of the work concerning augmentation of antide-

pressants in treatment-resistant depression has been done with TCAs.
These findings often are applied to SSRIs as well, despite the fact that
few comparable studies exist with SSRIs. However, a growing body of
clinical and biochemical evidence indicates that more advanced phar-
macotherapeutics are close at hand.

Enhancing Early Treatment Response
Numerous studies over many years have attempted to find a way to

reduce the time lag for the response to antidepressant medications. No
clearly superior strategies exist, but a number of maneuvers have been
investigated with varying degrees of success. Benzodiazepines, especial-
ly clonazepam58 and alprazolam,59,60 have been suggested to reduce
depressive symptoms and improve compliance with standard antide-
pressant therapy. Clearly, issues of abuse and tolerance make these 
medications more difficult to use over longer time courses. Short-term
prescription of benzodiazepines to patients with depression may bring
about an immediate reduction in coexisting anxiety or agitation, which
are exceedingly common in depression and are often employed by cli-
nicians; however, we await controlled studies.

There has been considerable evidence that pindolol may enhance the
onset of antidepressant response when added to an SSRI,61-63 although
the data are mixed. There is no consistent evidence that pindolol will
reduce symptom severity over the long term, but it may speed up the
early response by blocking the serotonin 5-HT1A autoreceptor.
Serotonin released by the nerve terminal binds to presynaptic 5-HT1A
autoreceptors, which function to modulate (ie, decrease) further sero-
tonin release. Ultimately, this autoreceptor becomes desensitized, after
which it has less effect on serotonergic output. Theoretically, pindolol
could be used during the initial phase of treatment with an SSRI to
block the 5-HT1A autoreceptor. The evidence of any real benefit has
been mixed, though a recent positron emission tomography (PET)
study64 suggested that some of the conflicting findings of pindolol’s effi-
cacy may be due to inadequate dosing in the clinical trials. The tradi-
tional study dose of 2.5 mg TID did not achieve significant occupancy
of the 5-HT1A autoreceptor, while doubling the dose achieved only a
19% occupancy rate. This suggests that pindolol may have to be taken
in significantly higher doses to be effective, but this carries a risk of
hypotension usually not seen at 2.5 mg BID to TID. The PET results
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also suggest that pindolol acts by a mechanism entirely separate from 
5-HT1A antagonism, possibly via β-adrenergic receptor systems.
Preliminary biochemical evidence also suggests that pindolol’s efficacy
may be related to a variant in the serotonin transporter gene.65

T3, a common adjunct for TCAs, may also accelerate antidepressant
response. A recent review and meta-analysis66 identified six double-
blind, placebo-controlled studies of T3 with TCAs. Five of six found
T3 to be significantly more effective than placebo in accelerating anti-
depressant response. The review suggested that women might be more
likely to benefit from T3 acceleration than men.

Combinations of Two Antidepressants
Since the introduction of the SSRIs, it has become an increasingly

common clinical practice to combine antidepressants. Anecdotal
reports and case series provide some evidence for the rationale of tar-
geting two or more neurochemical pathways (eg, combining serotoner-
gic and noradrenergic antidepressants), but there are only a handful of
controlled clinical trials examining this practice.

SSRIs and TCAs. Case series67 and one prospective68 (but not con-
trolled) trial suggest that the combination of a TCA and an SSRI may
produce robust clinical response and improve remission rates. In the
prospective trial, Nelson and colleagues68 prescribed desipramine and
fluoxetine simultaneously to 14 inpatients with major depression.
Symptom reduction was greater at 1 and 2 weeks than in a historical
comparison group prescribed desipramine alone. Ten of 14 patients
(71%) on the combined treatment remitted completely (HAM-D <7)
within 4 weeks. On the other hand, Fava and colleagues43 found no ben-
efit from adding desipramine 25-50 mg/day to fluoxetine 20 mg/day for
12 patients who had not responded to 8 weeks of fluoxetine alone. One
difference between the two studies may be the dose of desipramine
employed. Nelson and colleagues68 used serum levels to adjust their
desipramine dose while Fava and colleagues43 used a fixed dose of 
25-50 mg/day, which produced a low serum level averaging 
100.3 ng/mL in the three patients for whom levels were obtained. No
long-term data on TCA-SSRI combinations are available from these or
any other studies. Care should be taken when using SSRIs with TCAs,
as fluoxetine and paroxetine inhibit the cytochrome P450 (CYP) 2D6,
and fluvoxamine inhibits 2D6 and 1A2, which substantially increases
the serum levels of tricyclics. Sertraline and citalopram produce less
P450 inhibition.

The difference in dosing strategies between the Nelson68 and Fava43

studies raises a potentially important issue when combining antidepres-
sants. Prescribing low doses of two antidepressants may not be 
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particularly effective. Another arm of the study by Fava and colleagues43

achieved a better outcome simply by increasing the fluoxetine dose. This
suggests that it may be reasonable to optimize the dose of one antide-
pressant (ie, find the highest tolerated dose) before adding a second.

SSRIs and Bupropion. There are no controlled trials investigating
bupropion augmentation for SSRIs. The only support for this maneu-
ver comes from case series and reports. However, it is a particularly
common approach that may have some biochemical logic backing it.
Bupropion is a weak inhibitor of dopamine and norepinephrine trans-
porters. This effect, in mesocorticolimbic areas, may be responsible for
its antidepressant action.

Bupropion does not significantly affect serotonin concentrations.
However, recent evidence indicates that serotonin potentiates
dopamine and norepinephrine release in the brain. Based on this infor-
mation, Li69 tested bupropion augmentation with fluoxetine and found
that fluoxetine substantially potentiated bupropion’s increases of
dopamine in rat hypothalamus, prefrontal cortex, and nucleus accum-
bens, and norepinephrine release in the hypothalamus. These findings
suggest that SSRIs may potentiate bupropion response. Similarly, there
is also biochemical evidence that bupropion can augment venlafaxine as
well as SSRI response.70 But care should be taken because bupropion can
inhibit the metabolism of venlafaxine and SSRIs.

SSRIs and Mirtazapine. One small controlled trial71 investigated
mirtazapine augmentation of  antidepressant monotherapy in patients
who did not improve on the SSRI alone. After 2 weeks of combined
therapy, mirtazapine augmentation was superior to placebo augmenta-
tion (64% versus 20% remission). There is good biochemical evidence
to support this treatment strategy, despite the paucity of clinical data.
Mirtazapine is an antagonist of the presynaptic α2-noradrenergic
autoreceptor. It enhances α1-mediated, noradrenergic transmission by
releasing the presynaptic neuron from the breaking action of the α2
autoreceptor. In the raphe nuclei in the brainstem, the resultant increase
in noradrenergic activity stimulates serotonergic neurons.72 This mech-
anism of action also bypasses the presynaptic, serotonergic autoreceptor
5-HT1A, potentially allowing mirtazapine to both accelerate and
improve response to SSRIs.

TCAs and MAOIs. There are many case reports and case series
attesting to the efficacy of the combination of a TCA and an MAOI,
but there are no randomized studies of this strategy. Historically, clini-
cians attempted this maneuver with clearly informed and reliable
patients, but other options are now available that make this an infre-
quent therapeutic choice given the potential for adverse effects.
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Augmentation of SSRIs With Other Agents
Atypical Antipsychotics. A recent review by Thase10 found support

for using atypical antipsychotics in treatment-resistant depression, pos-
sibly because of their 5-HT2A and 5-HT2C antagonism (a mechanism
that may complement the action of SSRIs). Unfortunately, this poten-
tial augmentation strategy has not been extensively studied.

Small, open-label studies have shown the utility of olanzapine, espe-
cially in melancholic depression. Not surprisingly, often the first symp-
tom to respond is insomnia, with depression improving more slowly but
steadily afterward.73 Ghaemi’s74 retrospective chart review of both bipo-
lar and unipolar patients found some moderate benefit from olanzapine,
but with a high rate of side effects (usually weight gain). Shelton75

determined that fluoxetine and olanzapine together were significantly
better than either therapy alone. A possible explanation for this syner-
gistic response is given by Zhang and colleagues,76 who observed that
the combination of olanzapine and fluoxetine, but not haloperidol and
fluoxetine or clozapine and fluoxetine, increased dopamine, norepi-
nephrine, and serotonin in the rat prefrontal cortex. The combination of
haloperidol and fluoxetine did not increase any of the neurotransmitters
above what was seen with fluoxetine alone. It is not certain that these
animal results are related to the therapeutic benefits seen in humans, but
they lend support to the hypothesis that augmentation strategies should
be aimed at multiple receptor systems to achieve the greatest efficacy.

Risperidone also has been added to SSRIs in small, open-label studies
with favorable improvement in depressive symptoms.77 It is thought that
risperidone may enhance the antidepressant’s response by increasing sero-
tonin in the frontal cortex via antagonism of presynaptic α2-adrenergic
receptors78 (similar to one of the mechanisms of action of mirtazapine).

Buspirone. Buspirone has been widely used as an adjunctive agent.
However, as an augmenting agent for SSRIs, it has been suggested that
it is no better than placebo in the treatment-resistant population, as
demonstrated in a large double-blind study.79

Antiepileptic Mood Stabilizers. While there is considerable investi-
gation into the use of mood stabilizers (beyond lithium) for the treat-
ment of bipolar depression, there is surprisingly little such research
involving treatment-resistant unipolar depression. A review by Dietrich
and Emrich80 identify limited evidence for this practice, suggesting that
antiepileptics are well tolerated and possibly efficacious.

Older Augmentation Strategies Revisited
Lithium. The addition of lithium to a TCA is the augmentation

strategy with perhaps the most consistent and extensive experimental
support in treatment-resistant depression.81 Some authors consider it
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the first choice for monotherapy failures.82 Lithium alone may have an
antidepressant action in unipolar depression, but the strongest data are
for its use to augment TCAs. A recent retrospective study observed that
severe depression was the best predictor of response to lithium aug-
mentation of TCAs.83 Other positive predictors included a shorter
duration of depression and absence of a comorbid personality disorder.

It is often assumed that the benefits of lithium augmentation
observed with TCAs apply to SSRIs as well, but this has not been 
studied extensively. Lithium may exert its antidepressant effects by
increasing the synthesis or release of serotonin. Thus, the successful
augmentation of TCAs by lithium is not overly surprising, as seroto-
nergic transmission would be enhanced in the presence of medications
that also improve norepinephrine systems (ie, the combination would
affect two neurotransmitters). On the other hand, these same data
might predict less benefit from lithium augmentation of SSRIs because
the potential enhancement of serotonergic function by lithium may be
modest in comparison to that already caused by SSRIs. To date, place-
bo-controlled trials of lithium augmentation have been conducted with
only citalopram and fluoxetine.48,84,85

As reported above, Fava and colleagues43 found that patients who had
no response to 20 mg/day of fluoxetine alone for 8 weeks showed the
greatest improvement with lithium augmentation, but patients with a
partial response to fluoxetine fared better with an increase in fluoxetine
dose. No definitive conclusions can be drawn from any of this work, and
further study—especially in the form of double-blind, placebo-con-
trolled studies employing a broad range of serum-lithium concentra-
tions—are needed to evaluate this potentially useful augmentation
strategy more fully.

Lithium has also been used to augment venlafaxine. Two preliminary
investigations found it to be effective and well tolerated, with rapid
action.86,87 From a biochemical standpoint, venlafaxine may be a good
candidate among the newer antidepressants for lithium augmentation.
At moderate to high doses, its dual inhibition of serotonin and norepi-
nephrine reuptake is similar to the mechanism of action of the TCAs.
Unfortunately, there are no controlled clinical trials of this hypothesis.

Thyroid Hormones. The thyroid hormone T3 can be an effective
augmenting agent for TCAs. Most of the published data to support it,
however, are anecdotal reports and uncontrolled trials, although there
are a few placebo-controlled investigations. Joffe and colleagues88 found
T3 to be as efficacious as lithium in TCA refractory depression. In addi-
tion, a recent review of the subject89 reported that the overall success rate
for T3 augmentation of TCAs is about 50%. However, there are very
limited data on T3 augmentation of SSRIs.
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Data supporting levothyroxine (synthetic T4) as an augmenting strat-
egy for SSRIs were recently presented. In a retrospective study, Clayton
and Shen90 found levothyroxine to be effective for inducing full remis-
sion of major depression in partial responders to an SSRI as long as the
levothyroxine dose produced serum free T4 levels at or slightly above the
upper limit of the normal physiological range. T3 has generally been
found to be more effective than T4, and a recent study25 found that T3
was superior to T4 in improving mood and cognition in patients with
hypothyroidism.

Stimulants. Psychostimulants have been used in treatment-resistant
depression, though they are somewhat controversial and not definitive-
ly proven. There are several possible reasons why these agents may be
useful. First, several of the vegetative symptoms of depression, especial-
ly low energy and poor concentration, could be improved directly by a
stimulant. Second, in keeping with the hypothesis that treatment resist-
ance might be overcome by targeting multiple receptor systems, psy-
chostimulants enhance dopamine neurotransmission, a pathway not
substantially affected by other antidepressants, with the possible excep-
tion of sertraline and bupropion. An example of such a maneuver is the
case series by Feighner,91 who added stimulants to MAOI and
MAOI/TCA combinations, finding them efficacious for treatment
resistance as well as fairly safe (ie, no hypertensive or hyperthermic cri-
sis occurred). These findings were later supported by Fawcett92 in 1991.
However, in reviewing the small amount of experimental data available,
Thase10,93 found a limited role for psychostimulants and direct dopamine
agonists such as bromocriptine in treatment-resistant depression.

Other Options for Treatment-Resistant Depression
Electroconvulsive Therapy 

While it is generally accepted that electroconvulsive therapy (ECT)
is effective for the treatment of depression,94,95 studies of ECT in treat-
ment-resistant states suffer from the same problems as studies of other
strategies—the majority of the work has been done in patients who
failed TCAs. In this population, ECT is an accepted efficacious treat-
ment alternative.96 In a perhaps not surprising study,97 patients who were
resistant to medication treatment prior to receiving ECT had substan-
tially higher rates of relapse after ECT, regardless of the adequacy of the
post-ECT treatments. However, the high relapse rates found with ECT
are likely due to selection bias, as it is usually a modality reserved for
those who have not responded well to medications. Furthermore, ECT
is rarely continued after the patient has shown response.98 One effective
step for managing relapse is the use of alternative pharmacotherapies
rather than a return to the prior regimen. If no treatment is given, relapse
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occurs in almost all (84%) patients; relapse rates were lowest with a com-
bination of lithium and TCA (40%) versus TCA alone (60%).99

Transcranial Magnetic Stimulation
Transcranial magnetic stimulation (TMS), a relatively new modality,

has been suggested to be efficacious for depression,100 although it has
not been thoroughly investigated for treatment-resistant states specifi-
cally. Some have found it to be as efficacious as ECT, even at 6-month
follow-up.101 With the exception of seizures, the side effects are rare.
Interestingly, TMS appears to elevate TSH as well as mood, though it
is not clear if this is causal or coincident.102 The use of high (stimulato-
ry) frequencies (>5 Hz) to stimulate the left dorsolateral prefrontal cor-
tex was associated with the best outcome, though stimulation of the
right dorsolateral prefrontal cortex using low (inhibitory) frequencies
may also be efficacious.103 A recent study suggested that the efficacy of
left versus right prefrontal TMS is predictable by visual field response,
with those responding to right visual field stimulation having a much
higher response to left prefrontal TMS.104 More work needs to be done
in this promising area.

Psychotherapy
Many clinicians recommend psychotherapy for patients with medica-

tion-resistant depression. However, as is the case with medications, not
all types of therapy have experimental evidence to support their effica-
cy for treatment-resistant depression. Thase105 suggested that effective
therapies for treatment-resistant depression share several characteris-
tics, including a high level of structure, active involvement of the ther-
apist, effective psychoeducation about treatment-resistant depression
and its overall treatment, well-defined short-term treatment steps, and
self-help homework activities. Interpersonal, cognitive, and behavioral
therapies, all of which typically incorporate these elements, are the
approaches most likely to benefit patients with treatment-resistant
depression. Investigations of combined treatment with medications and
psychotherapy are under way. The results of a large, multicenter trial of
nefazodone plus a structured form of psychotherapy recently found that
cognitive behavioral therapy or nefazodone both improved chronic
depression, but the combination was significantly more efficacious.106

Emerging Alternatives
Modafinil. Modafinil is a novel, wake-promoting agent currently

approved for the treatment of narcolepsy but found in case reports to be
useful in other disorders causing increased somnolence or anergy. One
small study of major depressive and bipolar depressive patients with
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poor responses to common treatment regimens found that modafinil
prompted significant improvement in the majority of the patients.107

Much more work has to be done to follow up on this preliminary result.
However, the high tolerability and safety profile of modafinil and its
low potential for abuse or drug-drug interactions make it a potentially
promising intervention for treatment-resistant depression.

Conclusion
Treatment resistance is a common and frustrating complication of

depression management. Few factors predict treatment resistance in
advance, other than comorbid personality disorders and poor response
to previous antidepressant trials. Coexisting medical illnesses and Axis
I disorders, particularly substance-related disorders, present challenging
diagnostic and treatment dilemmas. However, these conditions do not
necessarily confer added treatment resistance if they are managed con-
comitantly with the depressive illness.

Experimental evidence indicates the need for longer treatment trials
(as long as 6–8 weeks) than those currently employed in general clini-
cal practice for patients with treatment-resistant depression. Additional
data support the common management scheme of gradually increasing
the doses of newer antidepressants, particularly SSRIs, in patients with
a limited response to their initial intervention. Strong data favor switch-
ing strategies from one SSRI to another, from an SSRI to a TCA or vice
versa, and from a TCA to an MAOI. More limited information sug-
gests that switching from an SSRI to a newer medication with a differ-
ent mechanism of action (eg, venlafaxine, mirtazapine, nefazodone,
bupropion) is reasonable, but there are almost no data on switching
between these agents. However, it is reasonable to switch to antidepres-
sants that have dual receptor action, such as selective norepinephrine
reuptake inhibitors (SNRIs).

The efficacy of augmenting TCAs with lithium is well established,
and there is strong evidence that about 50% of patients will obtain sub-
stantial benefit from adding T3 to a TCA. Smaller and less rigorous
studies suggest that lithium and thyroid hormone T3 augmentation may
work for SSRIs as well. One study reported a favorable response from
adding lithium to venlafaxine. Initial reports suggest that the atypical
antipsychotics, particularly olanzapine and risperidone, may enhance
treatment outcomes when combined with SSRIs. Buspirone does not
appear useful for this purpose.

The data on combining antidepressants is quite sparse considering the
frequency with which this strategy is used in clinical practice. Anecdotal
data and a small number of preliminary controlled investigations have
addressed the combination of an SSRI with a second antidepressant.
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No definitive conclusions can be drawn from these reports, but current
practice suggests adding an antidepressant of differing pharmacology. It
is reasonable to expect that greater success will be achieved by optimiz-
ing the dose of the first antidepressant before adding a second, rather
than using low- to midrange doses of both antidepressants, but there are
few data that address this suggestion. Dual-action antidepressants, such
as SNRIs, have preliminary evidence indicating particular usefulness in
treatment resistance.

Psychotherapy is often recommended for patients with treatment-
resistant depression, though well-constructed studies specifically
addressing patients with treatment-resistant depression are not very
numerous. Structured therapies with active therapist involvement, such
as cognitive, behavioral, and interpersonal therapies, have the most sup-
port. ECT offers an additional, nonpharmacological intervention strat-
egy, while TMS appears promising.

Hypothyroidism, including the often-overlooked grade II form of the
illness, appears to predispose individuals to the development of depres-
sion and increase treatment resistance. The use of sex hormones to treat
depression or to augment antidepressant medications has been advocat-
ed by a few authors. Recent studies found a favorable response to estro-
gen replacement therapy in women with perimenopausal or postpartum
depression, but more work is needed in this area. Limited data on testos-
terone for treating depression in hypogonadal men are disappointing.

A few strategies that accelerate the therapeutic response to antide-
pressants have been reported. However, there are actually few formal
data, and the data are mixed regarding the potential of  pindolol to
speed the response to SSRIs; the data are a bit stronger for T3 and the
speeding of response to TCAs. Larger and more controlled studies need
to be conducted.

There is no single management strategy for treatment-resistant
depression, so each case must be approached individually. Patients may,
for various reasons, wish to take fewer (or more) medications, or they
may hesitate to consider medicines with additional side effects. Drug-
drug interactions must be considered, with special attention to the CYP
enzyme system. A very systematic approach is essential, following
research data where available. Finally, special attention to the physician-
patient relationship may yield clues to the causes and possible remedies
of treatment-resistant depression. ✤
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