Issues in Treatment-Resistant Depression
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Major depressive disorder is a debilitating disease that imposes significant social and economic
burdens not only on patients but also on society. Although various treatment options are available,
treatment-resistant depression is common. Determining the exact prevalence of treatment-resistant
depression is difficult because definitions vary, as do definitions of antidepressant response. Opera-
tional definitions of antidepressant response, nonresponse, partial response, and remission will be dis-
cussed in this article. Pharmacotherapy options for patients with treatment-resistant depression in-
clude augmentation, combination, and switching therapies; however, data from controlled clinical
trials supporting these therapies are limited. Electroconvulsive therapy and psychotherapy offer addi-
tional treatment strategies. New nonpharmacologic therapies are under investigation. Remission is the

goal of treatment.

M ajor depressive disorder is a debilitating disease
that imposes significant social and economic bur-

dens on both patients and society. Depression affects more
than 18 million people in the United States and 340 mil-
lion people worldwide.' The lifetime risk of major depres-
sive disorder is estimated at more than 15%, with women
affected almost twice as often as men.” Although numer-
ous treatment options are available for depression, many
patients do not respond to initial therapy.

TREATMENT-RESISTANT DEPRESSION

Determining the number of people who are resistant to
treatment is difficult because of the use of varying defini-
tions of treatment resistance, treatment response, and re-
mission in the published literature. Treatment-resistant de-
pression has been variously defined as failure to respond
to 1 trial of antidepressant monotherapy, failure to respond
to 2 or more trials of monotherapy with different anti-
depressants, and failure to respond to 4 or more trials of
different antidepressant therapies, including augmenta-
tion, combination, and electroconvulsive therapy (ECT).
Thase and Rush® designed a model that describes 5 stages
of treatment-resistant depression; this model can be used
as a guide for choosing treatment strategies (Figure 1).
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Patients in stages III, IV, and V are considered treatment
refractory.

Defining treatment-resistant depression is further com-
plicated by the use of varying definitions of antidepressant
response. Operational definitions of treatment response
generally refer to percentage improvement on standard-
ized rating scales, including the Clinical Global Impres-
sions scale (CGI),* Montgomery-Asberg Depression Rat-
ing Scale (MADRS),” and Hamilton Rating Scale for
Depression (HAM-D).® The HAM-D is considered the
gold standard of assessment tools for depression and is of-
ten used as a comparator for newer test instruments. Com-
parable sensitivity of these scales was recently demon-
strated in a retrospective chart review of 208 patients who
participated in 8 randomized placebo-controlled trials of
antidepressants.’ Effect sizes were similar for the HAM-D,
MADRS, and 2 CGI scales (CGI-Severity of Illness and
CGI-Improvement) for all antidepressants studied.

Operational definitions of antidepressant response are
classified into 4 categories: nonresponse, partial response,
treatment response, and remission.® Partial response is
typically defined as a greater than 25% but less than 50%
decrease in depression assessment scale scores; treatment
response is defined as a 50% or greater decrease in scores
with a final HAM-D score of 15 or less. Patients who have
no clinically meaningful response to treatment are consid-
ered nonresponders.®

Although the definition of remission is still evolving, it
can be summarized as the absence of depressive symptoms
or the presence of minimal residual symptoms.®® A debate
exists regarding whether assessment at a single time point
(e.g., at the end of a clinical trial) is acceptable in defining
remission or whether remission should be defined as no or
few symptoms sustained over a predefined length of time.’
Naturalistic data from a recent study demonstrated that re-
mission at 4 weeks was predictive of remission at §, 12,
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Figure 1. Staging Criteria for Treatment-Resistant
Depression®

Stage |

Failure of = 1 Adequate Trial of Antidepressant Monotherapy

Stage Il

Stage | + Failure of Adequate Trial of Different
Antidepressant Class

Stage IlI

Stage Il + Failure of Adequate Trial of TCA

Stage IV
Stage Ill + Failure of Adequate Trial of MAOI

Stage V
Stage IV + Failure of ECT Course

3Adapted with permission from Thase and Rush.’
Abbreviations: ECT = electroconvulsive therapy, MAOI = monoamine
oxidase inhibitor, TCA = tricyclic antidepressant.

and 26 weeks (Judd et al., unpublished data, 2003); fur-
ther studies may be warranted to determine a clinically
relevant time frame for defining remission. Return to full
psychosocial functioning is an important component of
remission, and separate evaluation may be necessary to
identify patients who have achieved remission.'” Recov-
ery, which is distinct from remission, has been defined as
failure to meet syndromal criteria for major depressive
disorder for at least 8 weeks."

Risk Factors

Approximately 30% to 45% of patients diagnosed with
depression do not have an adequate response to a first
trial of antidepressant therapy.'”” Among these patients,
12% to 15% exhibit partial response, and 19% to 34% are
considered nonresponders.'? Several patient-related and
treatment-related risk factors have been identified that in-
crease the likelihood of nonresponse to antidepressant
treatment." Patient-related risk factors include disease se-
verity'® and concomitant medical or psychiatric disorders,
such as alcohol abuse' or anxiety disorders."> Limited
data also suggest that there may be a familial predisposi-
tion to poor response to antidepressants in which seroto-
nin transporter gene polymorphisms may play a role.'*'8
Treatment-related risk factors include inadequate antide-
pressant drug dose and duration, inaccurate diagnosis,
and treatment noncompliance.'*"

Patients with chronic subtypes of depression (chronic
major depressive disorder, double depression, and re-
current major depressive disorder) may take longer to
respond to treatment, which may contribute to treatment
failure by causing clinicians to discontinue treatment
prematurely."

Economic Impact

Patients with treatment-resistant depression are gener-
ally considered the most disabled of those with major de-
pressive disorder."® In 2001, an update of the World Health
Organization and World Bank Global Burden of Disease
Study,' which assessed the global burden of more than 100
diseases, reported that neuropsychiatric disorders com-
bined accounted for the greatest percentage of the total
years of life with disability (YLDs) of all diseases (31%),
and unipolar major depressive disorder alone accounted
for 12% of global YLDs. Major depressive disorder ranked
first as a cause of disability-adjusted life years in devel-
oped countries throughout the world.”

In a retrospective analysis of medical claims data,
Crown et al." assessed the economic impact of treatment-
resistant depression. The study included data from 3370
patients with treatment-resistant depression (483 inpa-
tients; 2887 outpatients) and 7335 patients with non—
treatment-resistant depression. Depression-related costs,
general medical costs, and total health care costs were com-
pared among treatment groups. Total annual depression-
related costs over a 5-year period were significantly higher
for patients with treatment-resistant depression ($28,001
for inpatients; $3699 for outpatients) compared with
those who were not treatment resistant ($1455; p < .001,
treatment-resistant vs. non—treatment-resistant depression).
Total general medical costs were highest for treatment-
resistant inpatients ($14,343), followed by treatment-
resistant outpatients ($6542) and non-treatment-resistant
patients ($5057; p <.001). The treatment-resistant inpa-
tients had the highest total annualized health care costs
($42,344) compared with both the treatment-resistant out-
patients ($10,241) and the non—treatment-resistant patients
($6512). Because Crown et al.'” did not measure lost
productivity of patients or family members, these findings
may underestimate the true costs of treatment-resistant
depression.

USE OF NEXT-STEP TREATMENT
STRATEGIES IN CLINICAL PRACTICE

Several treatment options are available for patients with
depression who do not respond to first-line therapy. In
clinical practice, the choice of next-step therapy depends
on the first-line treatment used, the clinician’s recent treat-
ment successes, and institutional and regional preferences.
Surveys have been conducted to identify the strategies
most commonly used by clinicians.?'*

The Psychopharmacology Working Group and the Re-
search Committee of the Royal College of Psychiatrists in
the United Kingdom conducted a survey of 300 psychia-
trists to determine preferences for treating patients who did
not respond to first-line treatment with a tricyclic antide-
pressant.”! A total of 175 clinicians answered questions
about a 1-page clinical vignette. The most common next-
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step treatment choice was to increase the dose of the tri-
cyclic antidepressant (45%), followed by switching to
a selective serotonin reuptake inhibitor (SSRI) (32%).
Electroconvulsive therapy (20%), lithium augmentation
(12%), and continuing the original treatment for another 4
weeks (4%) were less commonly used.?' This U.K. study
was based on a previous study® in which the same clinical
vignette was presented to 118 psychiatrists in the north-
eastern United States. Among these clinicians, lithium
augmentation was the most common next-step option for
treatment-resistant depression (34%). Continuing treat-
ment with the same tricyclic antidepressant for another 2
weeks (18%) and switching to an SSRI (16%) were the
next most frequent selections, followed by ECT (11%).
In contrast to the UK. study,”" few psychiatrists in the
United States suggested increasing the tricyclic dose.”

Vignettes used in these studies were expanded for a
survey by Fredman et al.”> about choice of therapy for
nonresponders to initial treatment with an SSRI. Among
the 432 clinicians who completed the survey, 44% indi-
cated that switching to a non-SSRI drug was the preferred
next-step treatment for patients who do not respond after
8 weeks of adequate SSRI treatment. The next most pop-
ular treatments were increasing the SSRI dose (27%),
switching to another SSRI (17%), and augmenting with
another agent (12%).

In treating patients who partially respond to an SSRI,
2 U.S. surveys??* indicated that increasing the SSRI dose
is the most common treatment choice among clinicians.
This is an interesting finding, considering that some
SSRIs appear to have flat dose-response curves.”?" Al-
though a clear dose-response relationship has been dem-
onstrated with venlafaxine,® results of studies of increas-
ing doses of SSRIs other than venlafaxine have not been
consistent in showing a dose-response relationship.”

TREATMENT OPTIONS FOR
TREATMENT-RESISTANT DEPRESSION

Both nonpharmacologic and pharmacologic therapies
are available for patients with treatment-resistant depres-
sion. Pharmacotherapy strategies include augmenting an
antidepressant with a drug of another class, such as an
antipsychotic or antiepileptic; combining antidepressants;
and switching from one antidepressant to another. How-
ever, few controlled clinical trials have been conducted to
assess the efficacy of these options. In addition, no drug
therapy has been approved by the U.S. Food and Drug
Administration for treatment-resistant depression. There-
fore, specific mention of any treatment for treatment-
resistant depression is off label.

Augmentation Therapy

Treatment augmentation is the addition of a non-
antidepressant drug to boost or enhance the effect of a
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Table 1. Response Rates From Selected Augmentation
Studies®

Response Rate (%)

Augmenting Active
Antidepressant Agent Drug  Placebo p
Anmitriptyline, dothiepin,  Lithium 44 22 <.01
imipramine
Citalopram Lithium 60 14 <.05
Desipramine, imipramine ~ Lithium 53 19 .038
Desipramine, imipramine  Triiodothyronine 59 19 .018
Citalopram, fluoxetine, Buspirone 59
paroxetine
Clomipramine Buspirone 63 e .
Citalopram, paroxetine Buspirone 51 47 NS
Fluoxetine Pindolol 75 59 .04
Nortriptyline Lithium 13 20 NS
Fluoxetine Lamotrigine 85 30 .013
Various Lamotrigine 41 e -
SSRIs, venlafaxine Bupropion 54

aData from Stein and Bernadt,>> Baumann et al.,>* Joffe et al.,>
Nierenberg et al.,36 Dimitriou and Dimitriou,37 Landen et al.,38
Barbgzsa et al.,” Barbee and J amhour,40 DeBattista et al.,41 and Perez
et al.

Abbreviations: NS = not significant, SSRI = selective serotonin
reuptake inhibitor. Symbol: ... = no data.

currently prescribed antidepressant. The most commonly
studied augmenting agent is lithium. %3¢ Other agents
for which small studies have been published include
buspirone,’”** lamotrigine,***° bupropion,*' pindolol,* and
triiodothyronine® (Table 1). Benefits of augmentation
therapy include rapid onset of action, no withdrawal symp-
toms, and continued use of the antidepressant that pro-
duced an initial, although inadequate, response. Disadvan-
tages include possible drug-drug interactions, increased
costs, and additional medication, which may affect patient
compliance.

Placebo-controlled studies from the early 1990s demon-
strated that adding lithium had significant antidepressant
effects in treatment-resistant patients originally treated
with tricyclic antidepressants.*** Stein and Bernadt® con-
ducted a study of 34 patients treated with a tricyclic antide-
pressant augmented with lithium for 9 weeks. In addition
to the tricyclic antidepressant, patients were treated with
lithium 250 mg/day for 3 weeks followed by lithium 750
mg/day for the remaining 6 weeks (N = 16) or were treated
with placebo for the first 3 weeks, lithium 250 mg/day for
weeks 3 to 6, and lithium 750 mg/day for weeks 6 to 9
(N =18). Mean = SD plasma lithium levels in the group
treated with lithium for 9 weeks were 0.76 = 0.45 mmol/L
at week 4 and 0.78 = 0.35 mmol/L at week 7. In the group
that received placebo for the first 3 weeks and then re-
ceived lithium for the remaining 6 weeks, mean = SD
plasma lithium levels were 0.25 = 0.15 mmol/L at week 4
and 0.65 = 0.21 mmol/L at week 7. During weeks 3 to 6,
patients receiving lithium 750 mg/day had significant im-
provement in MADRS scores compared with those receiv-
ing lithium 250 mg/day (p < .01). Treatment response, de-
fined as a 50% or greater decrease in HAM-D scores (the
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authors did not define response as a HAM-D score of 15 or
less), was seen in 44%, 18%, and 22% of patients treated
with lithium 750 mg/day, lithium 250 mg/day, and pla-
cebo, respectively.™

Joffe et al.*® conducted a similar study of 50 patients
with unipolar depression who did not respond to a tricyclic
antidepressant. Patients were randomly assigned to re-
ceive liothyronine 37.5 ug/day (N =17), lithium 900 to
1200 mg/day (N = 17), or placebo (N = 16), in addition to
their tricyclic antidepressant for 2 weeks. Response rates,
defined as a greater than 50% decrease in HAM-D scores
and a final HAM-D score of less than 10, were 59%, 53%,
and 19% for patients treated with liothyronine, lithium,
and placebo, respectively.

In a randomized placebo-controlled trial, 23 patients
who did not respond to an adequate antidepressant trial
were treated with fluoxetine 20 mg/day and had lamo-
trigine 25 to 100 mg/day (N =13) or placebo (N = 10)
added to their treatment regimen for 6 weeks.* Patients
had previously been treated with a tricyclic antidepressant
(N =17), citalopram (N =5), or venlafaxine (N = 3). Re-
sponse rates, defined as a CGI-Improvement score of 2 or
less, were significantly greater in the lamotrigine group
than in the placebo group (85% and 30%, respectively;
p=.013).

In a small 8-week double-blind study of augmentation
with an atypical antipsychotic,* patients with a partial re-
sponse to fluoxetine had significantly greater improve-
ment in MADRS scores when treated with olanzapine 5
to 20 mg/day plus fluoxetine 20 to 60 mg/day (N = 10)
than when they continued on fluoxetine alone (N = 10)
(p < .05). Additional studies of augmentation of antide-
pressants with olanzapine and with risperidone are re-
viewed by Nemeroff* in this supplement.

Although lithium has been the most rigorously studied
augmentation agent, data are limited by the short treat-
ment duration of most of these trials. There is also no evi-
dence that certain commonly used agents, such as clonaze-
pam and valproic acid, are effective as augmenting agents.

Combination Therapy

Combination therapy is the use of at least 2 antidepres-
sants that have well-established efficacy.*” Advantages
of this treatment option include avoiding withdrawal
symptoms, rapid onset of action, and continuation of the
drug that produced a partial response. Disadvantages in-
clude increased costs, poorer patient compliance, and the
risk of drug-drug interactions.

In 1991, Nelson et al.*® conducted a 4-week open-label
study of combination therapy with fluoxetine and desipra-
mine in 14 patients with major depression who had not re-
sponded to 1 week of hospitalization without antidepres-
sant treatment. Results were compared with 52 inpatients
treated with desipramine alone. Patients treated with both
drugs had a 42% decrease in HAM-D scores after 1 week

Figure 2. Percentage Change in HAM-D Scores With
Desipramine Alone and in Combination With Fluoxetine
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Reprinted with permission from Nelson et al.*®

*p =.007 vs. desipramine.

Tp =.001 vs. desipramine.

ip =.004 vs. desipramine.

§p =.0001 vs. desipramine.

Abbreviation: HAM-D = Hamilton Rating Scale for Depression.

compared with a 20% decrease for patients treated with
desipramine alone (p =.007) (Figure 2). Patients who re-
ceived combination therapy continued to have a greater
improvement in HAM-D scores over 4 weeks compared
with those who received monotherapy.

In a subsequent 6-week, randomized, double-blind
study, Nelson et al.*’” compared the efficacy of fluoxetine
20 mg/day plus flexible-dose desipramine (N = 13) with
that of either fluoxetine (N = 14) or desipramine (N = 21)
alone. Remission rates, defined as a 75% improvement in
MADRS scores and a final score of 9 or less, were signifi-
cantly higher in the combined treatment group than in
either the fluoxetine or desipramine monotherapy groups
(54%, 7%, and 0%, respectively; p =.001). Unlike the
earlier study by Nelson et al.,* there were no significant
between-group differences in mean scores on the MADRS
at weeks 1 or 2.

Maes et al.* conducted a 4-week, double-blind,
placebo-controlled study of trazodone in combination
with fluoxetine or pindolol in 33 patients with major de-
pression, 26 of whom were treatment resistant. Patients
were randomly assigned to receive trazodone 100 mg/day
in combination with placebo (N =10), fluoxetine 20
mg/day (N = 12), or pindolol 7.5 mg/day (N = 11). In the
subset of patients with treatment-resistant depression,
mean * SD improvements in HAM-D scores from base-
line to endpoint were significantly greater in the trazodone
plus pindolol (14.5 =4.0) or trazodone plus fluoxetine
(14.9 £5.9) groups than in the placebo group (5.5 +5.5;
p =.002).

Switching Therapy

The third pharmacotherapy option for patients who do
not respond to initial antidepressant therapy is switching
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drugs. The advantages of switching to a different drug in-
clude improved patient compliance, fewer adverse effects,
and improved response. Further, because the patient con-
tinues to take only 1 medication, switching may be more
cost-effective than augmentation or combination thera-
pies. Disadvantages include the possibility of withdrawal
symptoms, patient reluctance to take a new drug, and time
lag between initiation of the new drug and treatment re-
sponse. Therapy may involve different antidepressants
with distinct pharmacologic profiles or switching to an an-
tidepressant within the same class.

Thase et al.* investigated the efficacy of fluoxetine in
106 patients with major depressive disorder who did not
respond to (N = 72) or were intolerant of (N = 34) treat-
ment with sertraline 50 to 300 mg/day. Response was de-
fined as a 50% or greater decrease in total HAM-D scores
compared with baseline scores. At the end of the 6-week
open-label trial, 63% of patients had a 50% or greater im-
provement in HAM-D scores after treatment with fluoxe-
tine at a maximum dosage of 60 mg/day. In a double-blind
study by Thase et al.,** patients who did not respond to 12
weeks of treatment with either sertraline (N =117) or
imipramine (N = 51) were switched to the alternate drug
for 12 additional weeks. Response rates according to pre-
defined HAM-D and CGI score criteria (at least a 50% de-
crease in total HAM-D score to a final score of < 15 and a
CGlI-Severity of Illness score of < 3) were 60% and 44%
for sertraline and imipramine, respectively, for the intent-
to-treat analysis (p = .03); between-drug differences in re-
sponse and remission rates were not significant for pa-
tients who completed the trial.

Poirier and Boyer’' conducted a double-blind trial of
venlafaxine and paroxetine in patients who had not re-
sponded to 2 prior antidepressant trials. Patients were ran-
domly assigned to receive venlafaxine 200 to 300 mg/day
(N =60) or paroxetine 30 to 40 mg/day (N = 62) for 4
weeks. Response was defined as a greater than 50% de-
crease in HAM-D scores, and remission was defined as
a HAM-D score of less than 10 on day 28 of treatment. In
the observed case analysis, patients treated with venlafax-
ine had a response rate of 52% and a remission rate of
42%; patients treated with paroxetine had a 33% response
rate and a 20% remission rate (p = .01). Last observation
carried forward response and remission rates are shown in
Figure 3.

Nonpharmacologic Strategies

Although pharmacotherapy is generally the first-line
option for treatment-resistant depression, ECT and psy-
chotherapy offer additional treatment strategies. Also, new
nonpharmacologic therapies are being investigated.

Electroconvulsive therapy was considered an effective
treatment option for depression before the era of antide-
pressant medication.”> Today, few clinicians surveyed
would choose ECT as a first-line option after failure to
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Figure 3. Response and Remission Rates for Patients Treated
With Venlafaxine or Paroxetine (last observation carried
forward)™®
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 Reprinted with permission from Poirier and Boyer.”!

®Patients with history of resistance to 2 previous antidepressant trials
and a 17-item Hamilton Rating Scale for Depression score of = 18;
randomly assigned to receive venlafaxine (mean dose = 269 mg/d) or
paroxetine (mean dose = 36.3 mg/d) for 28 days.

*p < .05 vs. paroxetine.

respond to treatment with 1 antidepressant*'**; however,
studies show ECT is effective.’*™

Folkerts et al.”> compared the effects of ECT with those
of paroxetine in 39 patients with major depression who had
not responded to at least 2 antidepressant trials. Patients
were randomly assigned to treatment with paroxetine 20 to
50 mg/day for 4 weeks (N = 18) or right unilateral ECT
(mean = 7.2 treatments over 2-3 weeks) (N = 21) followed
by paroxetine or another antidepressant for 4 weeks. Pa-
tients in the paroxetine group who had a less than 50% de-
crease in HAM-D scores at 4 weeks were treated with ECT
or another antidepressant for 2 weeks. After 2 to 3 weeks
of ECT, 71% of patients had responded to treatment, de-
fined as a decrease of at least 50% in the baseline HAM-D
score, compared with 28% of patients treated with paroxe-
tine for 4 weeks (p < .006). Baseline HAM-D scores were
decreased by 60% in the ECT group and 30% in the parox-
etine group at study endpoint (p < .001).

A retrospective study investigated combination treat-
ment with ECT and venlafaxine in 13 patients with major
depression who had failed 2 prior antidepressant trials.”
The venlafaxine dosage was 150 to 375 mg/day, and the
number of ECT sessions was 6 to 12 per patient. At day
28, 10 (77%) of 13 patients had responded to treatment,
defined as a greater than 50% decrease in HAM-D scores
and a CGI-Improvement score of 1 or 2.

Cognitive, behavioral, or interpersonal psychotherapy,
conducted individually or in group settings, can also be
helpful in patients with treatment-resistant depression.™*
Psychotherapy typically lasts from 10 to 16 weeks. Al-
though limited data support the efficacy of psychotherapy
in treatment-resistant depression, clinicians must consider
all options when choosing among treatment modalities.
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Transcranial magnetic stimulation or repetitive transcra-
nial magnetic stimulation,”>® vagus nerve stimulation,”**
and deep brain stimulation (B. Greenberg, M.D., Ph.D.,
oral communications, 2002-2004) are new nonpharmaco-
logic therapies for treatment-resistant depression; however,
study results have been mixed. Further studies that include
investigation of long-term outcomes are needed.

TREATMENT RECOMMENDATIONS

Many approaches are used to treat treatment-resistant
depression, none of which are approved by the U.S. Food
and Drug Administration. Based on available published
evidence and clinical experience, the following sugges-
tions should be considered. If a patient does not respond to
monotherapy with an SSRI, switching to another SSRI is
the preferred option. If response is limited but treatment is
well tolerated, augmentation should follow. If treatment
with an SSRI is not well tolerated, switching to venlafaxine
is the preferred treatment option. If the patient does not re-
spond to venlafaxine, bupropion would be used as augmen-
tation therapy, followed by a mood stabilizer. Treatment
with a monoamine oxidase inhibitor, either alone or in
combination with lithium, should be considered before
ECT. Also, assessing the degree of prior response can aid in
determining whether treatment should be augmented or
switched.

SEQUENCED TREATMENT ALTERNATIVES
TO RELIEVE DEPRESSION

The Sequenced Treatment Alternatives to Relieve De-
pression (STAR*D) study currently being conducted by
the National Institute of Mental Health is designed to iden-
tify optimal treatment after failure of initial antidepressant
monotherapy.” This multisite, prospective, sequentially
randomized study has a target accrual of 4000 adults aged
18 to 75 with nonpsychotic major depressive disorder. The
primary study outcome is the 17-item HAM-D score, and
secondary measures include the Inventory of Depressive
Symptomatology-Clinician score, self-reported depressive
symptoms, physical and mental function, adverse event
burden, patient satisfaction, and health care use.” Patients
nonresponsive to treatment at each of 4 sequential treat-
ment levels will proceed to the next treatment option (Fig-
ure 4). Results from this study® should provide additional
outcomes information regarding symptoms, function, ad-
verse events, health care use, and cost estimates related to
treatment-resistant depression that will be useful in clinical
practice.

CONCLUSION

Treatment-resistant depression is common and associ-
ated with considerable personal and societal burdens. A
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Figure 4. Sequenced Treatment Alternatives to Relieve
Depression (STAR*D) Schema™”

Level 1

Citalopram

Level 2

Switch (sertraline, bupropion, venlafaxine, or
cognitive therapy) OR augment (bupropion, buspirone,
atypical antipsychotic, or cognitive therapy)

Level 2A (if randomized to cognitive therapy in level 2)

Switch (venlafaxine or bupropion)

Level 3

Switch (mirtazapine or nortriptyline)
OR augment (lithium or triiodothyronine)

Level 4

Switch (tranylcypromine alone or mirtazapine + venlafaxine)

*Adapted with permission from Fava et al.”’
"Twelve-month continuation/follow-up after achieving adequate
response.

trial of an antidepressant agent is the first step in treating
patients with treatment-resistant depression. The next steps
are not well defined, given a lack of controlled trials. The
goal of treatment is remission. To help reach this goal,
studies of biological predictors of response are needed,
as is a randomized trial of predictors of nonresponse in
treatment-naive patients.

Drug names: bupropion (Wellbutrin and others), buspirone (BuSpar and
others), citalopram (Celexa and others), clomipramine (Anafranil and
others), clonazepam (Klonopin and others), desipramine (Norpramin
and others), fluoxetine (Prozac and others), imipramine (Tofranil and
others), lamotrigine (Lamictal), liothyronine (Triostat and Cytomel),
lithium (Eskalith, Lithobid, and others), mirtazapine (Remeron),
nortriptyline (Pamelor and others), olanzapine (Zyprexa), paroxetine
(Paxil, Pexeva, and others), pindolol (Visken and others), risperidone
(Risperdal), sertraline (Zoloft), trazodone (Desyrel and others), valproic
acid (Depakene and others), venlafaxine (Effexor).

Disclosure of off-label usage: The author has determined that, to

the best of his knowledge, bupropion, buspirone, citalopram, clomipra-
mine, clonazepam, desipramine, fluoxetine, imipramine, lamotrigine,
liothyronine, lithium, mirtazapine, nortriptyline, olanzapine, paroxetine,
pindolol, risperidone, sertraline, trazodone, valproic acid, and venlafax-
ine are not approved by the U.S. Food and Drug Administration for
treatment-resistant depression.
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