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ecurrent episodes of major depression, which is a common

 

and serious illness, are called major depressive disorder; depressive episodes
that occur in conjunction with manic episodes are called bipolar disorder.

Major depressive disorder accounts for 4.4 percent of the total overall global disease
burden, a contribution similar to that of ischemic heart disease or diarrheal diseases.

 

1

 

The prevalence of major depressive disorder in the United States is 5.4 to 8.9 percent

 

2

 

and of bipolar disorder, 1.7 to 3.7 percent.

 

3

 

 Major depression affects 5 to 13 percent of
medical outpatients,

 

4

 

 yet is often undiagnosed and untreated.

 

5,6

 

 Moreover, it is often
undertreated when correctly diagnosed.

 

6

 

The demographics of depression are impressive. Among persons both with major
depressive disorder and bipolar disorder, 75 to 85 percent have recurrent episodes.

 

7,8

 

In addition, 10 to 30 percent of persons with a major depressive episode recover incom-
pletely and have persistent, residual depressive symptoms, or dysthymia, a disorder
with symptoms that are similar to those of major depression but last longer and are
milder.

 

8,9

 

 Patients who have diabetes, epilepsy, or ischemic heart disease with concom-
itant major depression have poorer outcomes than do those without depression.

 

10,11

 

The risk of death from suicide, accidents, heart disease, respiratory disorders, and stroke
is higher among the depressed.

 

12,13

 

 Effective treatment of depression may reduce mor-
tality or improve the outcome after acute myocardial infarction

 

14

 

 or stroke

 

15

 

 and lower
the risk of suicide.

 

16

 

The clinical picture of depression varies from one major depressive episode to another
in any given patient. This suggests that major depression, despite its various symptom
profiles, may have a common underlying cause. If so, the clinically evident symptom
profiles may result from differing patterns of neurotransmitter abnormalities in various
brain regions.

 

17

 

 Consonant with such hypotheses, a host of deficiencies — in seroto-
nin, norepinephrine, dopamine, 

 

g

 

-aminobutyric acid (GABA), and peptide neurotrans-
mitters or trophic factors such as brain-derived neurotrophic factor, somatostatin, and
thyroid-related hormones — have been proposed as contributing to depression.

 

18

 

 Fur-
thermore, overactivity in still other neurotransmitter systems involving acetylcholine,
corticotropin-releasing factor, and substance P are thought to be implicated in depres-
sion.

 

18

 

 Although no specific abnormalities in genes that control neurotransmitter or
hormonal synthesis or release have been identified with certainty, both major depres-
sive disorder and bipolar disorder are clearly heritable.

 

19

 

 How a genetic predisposition
interacts with adverse early-life experience to alter brain development and lead to major
depression remains unclear.

Genes and stress are hypothesized to alter neuron size and the extent of neuronal
processes, the production of new neurons, and neural repair in major depression.

r

pathophysiological features of depression
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Elevated cortisol levels, which characterize some
moderate-to-severe depressive states, may be as-
sociated with a reduction in hippocampal volume,
which appears to be proportional to the duration
of untreated depression.

 

20

 

 This process has been
likened to a loss of neurons similar to that mediat-
ed by corticosteroids in animal models of stress

 

21

 

and as suggested by magnetic-resonance-imaging
studies that have reported lower levels of 

 

N

 

-acetyl
aspartate, a neuronal marker, in depression.

 

22

 

Major depression in response to stressful situa-
tions has been reported as more common among
persons harboring a variant in the proximal 5' reg-
ulatory region of the gene encoding the serotonin-
transporter protein (5-HTT) (the target of selective
serotonin-reuptake inhibitors [SSRIs]) that modi-
fies promoter activity. This variant, in the 

 

5-HTT

 

gene–linked promoter region (

 

5-HTTLPR

 

), modifies
promoter activity and is associated with lower tran-
scriptional efficiency of the 

 

5-HTT

 

 gene, ultimately
leading to fewer copies of the messenger RNA en-
coding the serotonin-transporter protein.

 

23

 

 This
lower-expressing variant may be associated with the
amygdala-mediated hyperresponsiveness of young
children to frightened or frightening faces that can
facilitate encoding of painful memories, leading
to stress sensitivity in adulthood.

 

24

 

 This variant is
also associated with a reduction of serotonin func-
tion in response to maternal deprivation in non-
human primates, an effect that persists into adult-
hood.

 

25

 

 An induced functional deficiency of the
5-HTT protein that is confined to the early postna-
tal period in mice results in altered behavior when
they are grown, indicating possible changes in brain
development that affect adult behavior.

 

26

 

Brain imaging has identified numerous regions
of altered structure or activity in the brain during
major depression, suggesting disordered neurocir-
cuitry in a variety of structures, such as the anterior
and posterior cingulate cortex; the ventral, medial,
and dorsolateral prefrontal cortex; the insula; the
ventral striatum; the hippocampus; the medial thal-
amus; the amygdala; and the brain stem.

 

17

 

 These
brain areas regulate emotional, cognitive, autonom-
ic, sleep, and stress-response behaviors that are im-
paired in mood disorders. Studies with the use of
positron-emission tomography indicate a decrease
in serotonin transporters as well as altered postsyn-
aptic serotonin-receptor binding in many of the
same brain regions, suggesting altered circuitry
congruent with serotonin-system abnormalities.

 

27 

 

Diagnosis of major depression is based on stan-
dard clinical criteria such as those published by the
American Psychiatric Association.

 

28

 

 The criteria for
the diagnosis of an episode include at least two
weeks of depressed mood, loss of interest, or di-
minished sense of pleasure plus four of seven other
features that are sufficient to cause clinically im-
portant psychological or physical distress or func-
tional impairment. These features include a weight
change of 5 percent or more in one month or a per-
sistent change in appetite, insomnia or hypersom-
nia on most days, changes in psychomotor state,
fatigue, feelings of guilt and worthlessness, dimin-
ished concentration and decisiveness, and suicidal
ideation or a suicide attempt. First or “early” depres-
sive episodes are often milder than are episodes of
returning depression, and an earlier age at onset
generally predicts a more severe course.

 

29

 

 It is
thought that early diagnosis and treatment may
mitigate adverse effects of depression on educa-
tion, career, and relationships.

It is important to note that secondary depres-
sion that is similar to a primary mood disorder may
be triggered by serious physical illness such as can-
cer, stroke, demyelinating diseases, epilepsy, or even
marked anemia. Conversely, major depression may
be missed when patients present to primary care
physicians with predominantly somatic symptoms,
including pain.

 

30

 

 Typically, symptoms such as ano-
rexia, weight loss, constipation, disturbed sleep,
anergia, loss of libido, vague aches and pains, and
deficiencies in memory and concentration may re-
sult in a missed diagnosis, particularly if the pa-
tient does not spontaneously report low mood or
other psychological symptoms, such as guilt, hope-
lessness, anxiety, suicidal ideation, or prior suicide
attempts. Delusions of guilt and somatic illness
complicate up to 14 percent of major depressive
episodes, especially postpartum depression.

 

31

 

 
Depressive episodes in bipolar disorder may be

similar to those in major depressive disorder or
may present as part of a mixed state characterized
by distressing combinations of depression and
mania or hypomania (irritability, racing thoughts,
anxiety, suicidal thoughts, and aggressive impuls-
es). Patients with bipolar disorder who present
with a depressive episode may be misdiagnosed as
having major depressive disorder because they may

diagnosis of a  major 

depressive episode

Copyright © 2005 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org at CHILDRENS HOSPITAL-LIB FAGAN PLAZA on April 7, 2010 . 



 

n engl j med 

 

353;17

 

www.nejm.org october 

 

27, 2005

 

drug therapy

 

1821

 

often underreport hypomanic and manic symp-
toms, perceiving such features to be closer to well-
being than illness. A family history of bipolar dis-
order can assist in making the correct diagnosis.

About half of moderate-to-severe episodes of de-
pression will improve with antidepressant treat-
ment.

 

32

 

 Classes of antidepressant agents are de-
fined by their mechanism of action (Table 1). Many
agents with effective antidepressant action amplify
serotonin or norepinephrine signaling by inhibit-
ing reuptake at the synaptic cleft (Fig. 1A and 1B).
The several classes of drugs include SSRIs, norep-
inephrine-reuptake inhibitors, and dual-action
agents that inhibit uptake of serotonin and norepi-
nephrine. Monoamine oxidase inhibitors (MAOIs)
inhibit monoamine degradation by monoamine ox-
idase A or B. Other antidepressant agents antago-
nize 

 

a

 

2

 

–adrenergic autoreceptors with a resultant
increase in the release of norepinephrine, antago-
nize 5-hydroxytryptamine

 

2

 

A

 

 (5-HT

 

2

 

A

 

) receptors,
or both.

 

ssri

 

s

 

Clinical trials have shown little difference in efficacy
or tolerability among various available SSRIs

 

32-34

 

or between SSRIs and other classes of antidepres-
sants.

 

32,35-38

 

 However, some specific differences
should be noted.

The active metabolite of fluoxetine has a half-
life that is longer than that of other SSRIs, which
permits once-daily dosing and thereby reduces the
effect of missed doses and mitigates the SSRI dis-
continuation syndrome (described below). How-
ever, fluoxetine should be used with caution in pa-
tients with bipolar disorder or a family history of
bipolar disorder, because an active metabolite per-
sists for weeks and may aggravate the manic state
in the event of a switch from depression to mania.
At higher doses, paroxetine and sertraline also
block dopamine reuptake, which may contribute
to their antidepressant action.

SSRIs can be helpful in patients who do not
have a response to tricyclic antidepressants, an
older class of drugs, and appear to be better toler-
ated with lower rates of discontinuation

 

32,36,37,39

 

and fewer cardiovascular effects.

 

39

 

 Although tricy-
clic antidepressants may have greater efficacy than
SSRIs in severe major depressive disorder or de-

pression with melancholic features, they are less
effective than SSRIs for bipolar depression, since
they can trigger mania or hypomania.

 

40

 

 SSRIs ap-
pear to be less effective than either tricyclic anti-
depressants or selective norepinephrine-reuptake
inhibitors for depression in which physical symp-
toms or pain is prominent.

 

41

 

 The SSRI fluoxetine
is the only antidepressant that has consistently
been shown to be effective in children and adoles-
cents,

 

42

 

 and SSRIs may be superior to selective nor-
epinephrine-reuptake inhibitors in young adults
(18 to 24 years of age),

 

43

 

 although they are more
likely to trigger mania in children.

 

44

 

norepinephrine-reuptake inhibitors

 

Nortriptyline, maprotiline, and desipramine are
tricyclic norepinephrine-reuptake inhibitors with
anticholinergic effects.

 

45

 

 Reboxetine is a selective
norepinephrine-reuptake inhibitor with an effec-
tiveness similar to that of tricyclic antidepressants
and SSRIs,

 

32

 

 though it is unavailable in the United
States.

 

dual-action antidepressants

 

Serotonin–norepinephrine reuptake inhibitors such
as venlafaxine, duloxetine, and milnacipran block
monoamine transporters more selectively than
tricyclic antidepressants and without the cardiac-
conduction effects that can occur with tricyclic
agents.

 

32

 

 Some tricyclics (imipramine and amitrip-
tyline) inhibit both serotonin and norepinephrine
reuptake. The dual-action antidepressant venlafax-
ine appears to demonstrate superior efficacy and
higher rates of remission in severe depression as
compared with either SSRIs such as fluoxetine or
tricyclic antidepressants.

 

46-48

 

 The efficacy of du-
loxetine is similar to that of the SSRI paroxetine.

 

49

 

Venlafaxine and duloxetine are effective for the treat-
ment of chronic pain

 

50

 

 and diabetic neuropathic
pain, respectively,

 

51

 

 as well as pain occurring as part
of primary or secondary depression.

 

52,53

 

 Bupropi-
on, which inhibits both norepinephrine and dopa-
mine reuptake, has no direct action on the seroto-
nin system and is generally similar in efficacy to
tricyclic antidepressants

 

32

 

 and SSRIs.

 

54

 

 Bupropion
is associated with less nausea, diarrhea, somno-
lence, and sexual dysfunction than are SSRIs

 

54

 

 and
constitutes an effective alternative, or adjunctive
therapy, for patients who do not have a response to
SSRIs.

 

55,56

antidepressant medications
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Older, irreversible MAOIs nonselectively block MAO
A and B isoenzymes and have an antidepressant
efficacy similar to that of tricyclic antidepressants.
However, MAOIs are not first-line drugs because
patients who receive them must adhere to a low-
tyramine diet to prevent hypertensive crisis and be-
cause MAOIs carry greater drug-interaction risks
than do other medications. MAOIs appear to be su-
perior to tricyclic agents for people with depression
characterized by extreme fatigue or extreme psycho-
logical sensitivity to rejection or failed relation-
ships.

 

57

 

 MAOIs are also useful for treating patients
who do not have a response to tricyclic antidepres-
sants.

 

58

 

 The reversible selective MAO A inhibitor
moclobemide (which is not available in the United

States but widely available in other countries) and
the MAO B-selective inhibitor, selegiline, have a
greater safety margin than do SSRIs but similar ef-
ficacy.

 

59,60

 

 A selegiline transdermal patch is under
consideration by the Food and Drug Administra-
tion (FDA).

 

other antidepressants and new therapies

 

Mirtazapine enhances the release of norepineph-
rine by blocking 

 

a

 

2

 

-adrenergic autoreceptors as
well as serotonin 5-HT

 

2

 

A

 

 and 5-HT

 

3

 

 receptors and
histamine H

 

1

 

 receptors. Its efficacy is similar to
that of tricyclic antidepressants and SSRIs,

 

61

 

 and it
is less likely to have sexual and sleep-related side
effects.

 

62,63

 

Nefazodone, which blocks the 5-HT

 

2

 

A

 

 seroto-

 

Figure 1. Targets of Antidepressant Action on Noradrenergic and Serotonergic Neurons.

 

In Panel A, targets of action for antidepressants in the noradrenergic system can enhance activity by blockade of the 
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-adrenergic autorecep-
tor, blockade of norepinephrine (NE) reuptake at the synaptic cleft, stimulation of 
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1

 

-adrenergic and 

 

b

 

1

 

-adrenergic postsynaptic receptors, 
activation of signal transduction and second-messenger pathways, and blockade of monoamine oxidase (MAO), the enzyme involved in NE 
breakdown. In Panel B, targets of action for antidepressants in the serotonergic system can enhance activity by blockade of 5-HT
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1

 

A

 

 postsynaptic receptor; activation of 
signal transduction and second-messenger pathways; and blockade of the 5-HT
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 postsynaptic receptor. Monoamine oxidase inhibitors 
(MAOIs) function by blockade of MAO, the enzyme involved in serotonin breakdown.
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nin receptor and serotonin reuptake, has an anti-
depressant efficacy similar to that of SSRIs but with
a lower likelihood of sexual-dysfunction and sleep-
related side effects.

 

64,65

 

 Nefazodone appears to be
useful in postpartum depression,

 

66

 

 severe depres-
sion,

 

67

 

 and treatment-resistant major depression
with anxiety.

 

68

New antidepressive treatments currently being
evaluated include vagal-nerve stimulation, rapid
transcranial magnetic stimulation, mifepristone
(a glucocorticoid antagonist for treatment of delu-
sional depression), and substance P antagonists.
Other targets for future agents include neuropep-
tide Y, vasopressin V1b, N-methyl-d-aspartate, nic-
otinic cholinergic, delta-opiate, cannabinoid, do-
pamine D1, cytokine, and corticotropin-releasing
factor 1 receptors, as well as GABA, intracellular
messenger systems, and transcription, neuropro-
tective, and neurogenic factors. 

Various medications used in conjunction with oth-
er antidepressants may help to augment the effect
of antidepressants (Table 2). They can also target
different components of patients’ symptoms (such
as delusions) or help to prevent a switch into mania.

mood stabilizers
Lithium is an antimanic agent and, as a mood sta-
bilizer, prevents the recurrence of mania or depres-
sion. It may be superior to placebo for bipolar de-
pression but not for major depression.69 Lithium is
an effective augmenting agent, and the condition
of roughly half the patients who do not have a re-
sponse to a single antidepressant improves when
lithium is added.70,71

The anticonvulsant lamotrigine reduces gluta-
matergic activity and has been used as an augment-
ing agent in major depressive disorder72 and for
treating and preventing depressive relapse in bipo-
lar disorder.73 Lamotrigine can induce severe skin
reactions, including the Stevens–Johnson syndrome
and toxic epidermal necrolysis, although gradual
dose titration appears to reduce the risk.

Other mood stabilizers, including the anticon-
vulsants valproic acid, divalproex, and carbamaz-
epine, are used to treat mania in bipolar disorder.
Divalproex or valproate may prevent a recurrence
of bipolar depression.74

antipsychotic agents
Typical antipsychotic agents (e.g., chlorpromazine,
fluphenazine, and haloperidol) block the dopa-
mine D2 receptor, whereas “atypical” antipsychotic
agents (e.g., clozapine, olanzapine, risperidone,
quetiapine, ziprasidone, and aripiprazole), like
nefazodone, act as 5HT2A antagonists. Antipsy-
chotic drugs are combined with antidepressants to
treat depression with psychotic features.75,76 Atyp-
ical antipsychotic drugs are also used for treatment-
resistant major depression77 and bipolar depres-
sion.78

Although atypical antipsychotic drugs have a
more favorable side-effect profile with respect to
parkinsonism, akathisia, and tardive dyskinesia,
some pose other risks, such as drug-induced ar-
rhythmia, diabetes, weight gain, and hyperlipi-
demia.79,80

Patients who present with the complex, variable
clinical picture of major depressive disorder and bi-
polar disorder may require a multimodal approach
that includes pharmacotherapy, education, and psy-
chotherapy. Treatment requires the monitoring of
clinical responses, including suicidal ideation or
behavior and side effects. To encourage adherence
to therapy, education of both patients and their
families must emphasize the fact that the effects of
antidepressant medication take time. The average
treatment duration for an episode is six months,
and there is a high risk of future episodes; thus,
both patients and their families must be made aware
of these facts. The treatment plan should take into
account the patient’s previous treatment outcomes,
the mood-disorder subtype, the severity of the cur-
rent episode of depression, the risk of suicide,
coexisting psychiatric and somatic conditions, non-
psychiatric medications, and psychosocial stres-
sors.45 There are three phases of treatment: the
acute, continuation, and maintenance phases.

acute phase
The treatment goal in the acute phase is remission
— the induction of a state with minimal symp-
toms — in which the criteria for a major depressive
episode have abated and marked improvement in
psychosocial functioning has occurred, on the ba-
sis of reports from the patient and the patient’s fam-
ily. Figure 2 presents a basic algorithm for the acute

augmenting and adjunctive 

medications

overall therapeutic strategy
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phase of treatment of a major depressive episode in
a patient with major depressive disorder, on the ba-
sis of the current literature and treatment models,
which were developed as part of several large-scale
studies of treatment algorithms.81-83 Hospitaliza-
tion is needed if symptoms are severe (dehydra-

tion, delusions, and psychomotor agitation) and
there is a risk of suicide (previous suicide attempts
or current plan for suicide).

Antidepressants are the treatment of choice for
moderate-to-severe episodes of depression. Since
most antidepressants that are used for major de-

* These doses are standard in psychiatric practice but may not always conform to doses recommended in the Physicians’ Desk Reference or in 
drug package inserts. EPS denotes extrapyramidal syndrome, CVA cardiovascular accident, and NA not applicable. 

Table 2. Augmenting or Adjunctive Drugs.*

Drug
Starting 

Dose
Standard 

Dose Main Side Effects

Weight Gain Lethargy Ataxia Nausea Tremor Other

mg/day

Mood stabilizers

Lithium 600–900 450–1500 Severe Mild None or mild Moderate Severe Polyuria, fatigue, hypo-
thyroidism, cogni-
tive deficits, acne, 
headache, worsens 
psoriasis

Lamotrigine 
(Lamictal)

25 50–300 Mild Moderate Moderate Moderate None or 
mild

Dizziness, headache, 
insomnia, severe 
skin reactions (e.g., 
Stevens–Johnson 
syndrome)

Valproic acid 
(Depakene) 
or divalproex 
(Depakote)

15 per kg 
of body 
weight

Up to 60 per 
kg of  body 
weight

Moderate Moderate Moderate Moderate Severe Headache, ovarian 
cysts

Weight Gain Sedation

Diabetes 
or Lipid 
Increase

Tardive 
Dyskinesia

 Hypoten-
sion

Antipsychotic agents

Typical

Chlorpromazine
(Thorazine)

25 75–200 Moderate Severe None or mild Severe Mild EPS, sinus tachycardia

Haloperidol
(Haldol)

2–6 10–20 None or 
mild

None or 
mild

None or mild Severe Mild EPS, akathisia, sinus 
tachycardia

Atypical

Clozapine
(Clozaril)

25 300–400 Severe Severe Moderate None or 
mild

Severe Low white-cell count

Olanzapine
(Zyprexa)

5 10–20 Severe Mild Moderate Mild Mild EPS, hepatic effects, 
dizziness 

Risperidone 
(Risperdal)

1–2 4–6 Mild Mild None or mild Mild Mild EPS, insomnia, agitation, 
CVA in dementia

Quetiapine 
(Seroquel)

50 300–600 Mild Mild Mild Mild Moderate Somnolence, dizziness, 
dyspepsia

Aripiprazole 
(Abilify)

10–15 15–30 None or 
mild

Mild None or mild Mild Mild EPS, insomnia, agitation, 
anxiety

Ziprasidone 
(Geodon)

40–80 80–160 None or 
mild

Mild None or mild Mild Mild EPS, constipation, 
fatigue, insomnia, 
QT prolongation

Thyroid supplement

Thyroxin
(Synthroid)

0.05 0.05–0.1 NA NA NA NA NA None if thyroid function 
is monitored 
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pressive disorder have similar effectiveness, the
choice of medication depends on depressive symp-
toms (psychotic or suicidal), the history of re-
sponses to medication (including that of first-
degree relatives), medication tolerability, adverse
effects, and the likelihood of adherence. Other
considerations are concurrent medical conditions,
use of nonpsychiatric drugs, and cost of medica-
tion. Table 3 lists suggested first-line medications.

SSRIs and other newer antidepressant drugs
with a greater safety margin constitute first-line
medications for moderate-to-severe depression,
particularly for outpatients, for patients treated by
primary care physicians, and for patients with car-

diovascular disease.45,84 Depression in persons 65
years of age or older generally requires relatively
low doses of antidepressants,85 and SSRIs appear
to be preferable to nonselective norepinephrine-
reuptake inhibitors, such as tricyclic antidepres-
sants, because of the lower risk of anticholinergic
and cardiovascular side effects.39

The acute treatment phase usually lasts 6 to 10
weeks (Table 1). The patient should be evaluated
weekly or twice monthly by the treating physician
until substantial improvement is achieved. Doses
should be low initially and gradually increased, de-
pending on the clinical response (Table 4) and side
effects. The decision to increase the dose, change

Figure 2. Algorithm for the Acute Treatment Phase of a Major Depressive Episode in Major Depressive Disorder.

SSRI denotes selective serotonin-reuptake inhibitor, NRI norepinephrine reuptake inhibitor, and ECT electroconvul-
sive therapy.

Initiate treatment with selective
agent:

SSRI
NRI
Other drug

Partial or no response after 4–6 wk
of antidepressant treatment
at adequate dosage:

Reassess diagnosis
Optimize treatment (increase

dosage)

Inadequate response

Consider psychotherapy at any
time during treatment

Consider ECT at any time during 
treatment where specifically
indicated:

Very severe depression
Not eating
Catatonia
Psychotic delusions
Suicide risk
Pregnancy

Switch to new anti-
depressant from a different

pharmacologic class

Augment treatment:
First choice, lithium
Second choice, atypical

antipsychotic agent
Third choice, lamotrigine
Fourth choice, thyroid 

hormone

Combine two anti-
depressants from different

pharmacologic classes
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the medication, or add another medication is mod-
eled in Figure 2. Outpatients at risk for suicide
should not be given large supplies of antidepres-
sant drugs that could be lethal in the case of an
overdose (Table 1).

monitoring treatment response
The response of patients to treatment requires sys-
tematic monitoring. A practical set of criteria in-
clude nonresponse, a decrease in baseline severity
of 25 percent or less; partial response, a 26 to 49
percent decrease in baseline severity; partial remis-
sion, a 50 percent or greater decrease in baseline
severity (residual symptoms); and remission, an ab-
sence of symptoms. Options for the evaluation of
the response include rating scales (Table 4) and the

global judgment of the treating clinician on the ba-
sis of patient and family reports. The best predic-
tors of outcome are improvements in anhedonia
(loss of pleasure), psychomotor retardation, and
loss of interest, which are assessed by asking ques-
tions that go beyond “depressed mood.” Suicidal
ideation or risk of suicide, pessimism, guilt, and
other changes in cognition may take longer to im-
prove than vegetative symptoms, such as altera-
tions in sleep or appetite.86 If initial treatment is
not tolerated or the response is unsatisfactory (<50
percent improvement), a change in medication or
approach is indicated. Thirty to 50 percent of pa-
tients have substantial residual symptoms after ad-
equate first-line treatment (Table 3).87 If there has
been no improvement after four weeks of treat-

* SSRI denotes selective serotonin-reuptake inhibitor, SNRI serotonin–norepinephrine reuptake inhibitor, NRI norepi-
nephrine-reuptake inhibitor, and SRI serotonin-reuptake inhibitor.

Table 3. Selection of a First-Line Antidepressant Medication.*

Variable Medication 

Patient history

Age group

Children and adolescents SSRI (fluoxetine)

Adults <65 yr SSRI, NRI, or SNRI

Adults ≥65 yr SRI

Family history of response Same medication that was effective in first-degree relative

Past response Same medication that was effective previously

Depression characteristic

Bipolar depression Mood stabilizer (lithium or lamotrigine) plus antidepressant

Psychotic depression Antidepressant  plus antipsychotic (atypical)

Depression with features of obsessive–compulsive 
disorder

SSRI

Panic attacks SSRI

Agitated depression Sedating antidepressant

Depression with psychomotor retardation Nonsedating antidepressant (NRI, SSRI)

Medication-resistant depression Electroconvulsive therapy or combination of medications

Coexisting medical conditions

Heart disease Nontricyclic antidepressants 

Stroke Caution with SNRIs or NRIs and blood pressure

Pain Duloxetine, venlafaxine

Concern regarding side effects

Gastrointestinal symptoms Nontricyclic antidepressant 

Anticholinergic symptoms Nontricyclic antidepressant 

Sexual dysfunction Non-SSRI antidepressant 

Weight gain Avoid atypical antipsychotics

Postural hypotension NRI

Diabetes Avoid atypical antipsychotics
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ment with an adequate dose of a given medication,
the ultimate response is almost certainly going to
be inadequate.88

Among patients receiving the same dose of a
given drug, blood levels may vary by as much as a
factor of 20 because of individual variations in drug
metabolism. Such variations are caused by genetic
differences, the effects of drugs on liver enzymes,
and the effects of aging. Before medications are
switched, consideration should be given to the di-
agnosis, the medication dose, and adherence to the
drug regimen. Coexisting medical conditions, al-
coholism, substance-use disorder, or the use of
nonpsychiatric medications such as beta-blockers
may also underlie treatment failures.

Nonresponse to medication requires a treatment
change (Fig. 2). Switching to an antidepressant
from a different pharmacologic class minimizes
polypharmacy and reduces the risk of adverse drug
interactions and side effects seen with combinations
of similar drugs. The disadvantage of switching
agents may be the loss of a possible partial re-
sponse from the initial drug and a delay in the onset
of antidepressant action from the second. The ini-
tial medication may need to be tapered to avoid
symptoms of discontinuation, such as nausea,
headache, and sensory changes. Switching from
irreversible MAOIs to most other agents requires a
minimum drug-free period of two weeks.

Switching to a new antidepressant from the
same pharmacologic class is one option. Patients
who do not have a response to one SSRI have a 40
to 70 percent chance of having a response to a sec-
ond SSRI.89 Another approach is the use of two
antidepressants from different classes with comple-
mentary mechanisms of action to avoid loss of a
partial response to the first medication. This ap-
proach increases the risk of drug interactions and
new side effects, as well as the cost of treatment.

Augmenting antidepressant medication with
other agents, so-called augmenting agents, that may
enhance antidepressant efficacy avoids the transi-
tion from the first to the second antidepressant and
builds on partial remission. Lithium is a first-line
augmenting agent.90 Two to four weeks of lithium
treatment are needed before the response can be
assessed. Lamotrigine is an effective augmenting
agent for patients who do not have an adequate re-
sponse to fluoxetine.72 Antipsychotic agents may
augment the response in nonpsychotic major de-
pression.91 Thyroid supplements have been advo-
cated even in the absence of clinical hypothyroid-

ism for the purpose of enhancing antidepressant
action. Modafinil is a stimulant and as an adjunct
may alleviate residual sleepiness and fatigue.92

Mood disorders with delusions or hallucinations
respond better to an antidepressant–antipsychotic
combination than to either alone.93 Some patients
with this constellation of symptoms will require
electroconvulsive therapy (ECT), and almost all
must be treated initially as inpatients.

Benzodiazepines are used as an adjunct for anxi-
ety and insomnia in 30 to 60 percent of cases, and
in that group improve response and reduce the fre-
quency of treatment discontinuation.94 However,
the drugs cause sedation, psychomotor and cogni-
tive impairment, memory loss, and dependence and
withdrawal syndromes and are associated with in-
creased rates of falls, fractures, traffic accidents,
and death among the elderly.95,96 The adjunctive
use of benzodiazepines should be of limited dura-
tion to avoid dependence, and these drugs should
be used with caution in the elderly and those with a
history of alcohol or drug abuse or dependency.

continuation phase
The continuation phase of treatment, generally
lasting six to nine months after the induction of re-
mission, aims to eliminate residual symptoms,
restore the prior level of functioning, and prevent
recurrence or early relapse. Residual symptoms
(partial remission) are strong predictors of re-
currence, early relapse, or a more chronic future
course.97 Treatment should continue until such
symptoms have resolved. Episodes lasting more

* Several scales are available for the assessment of baseline symptoms or func-
tioning and subsequent response, including the Hamilton Depression Rating 
Scale, Global Assessment Scale, Beck Depression Inventory, Clinical Global 
Impressions Scale, and Montgomery–Asberg Depression Rating Scale.

Table 4. Assessment of the Response to Antidepressant Treatment.*

Variable Response

Nonresponse Minimal or <25% decrease in baseline severity of symptoms

Partial 
response

Reduction in severity of symptoms but symptoms still in evi-
dence; 26–49% decrease in baseline severity of symptoms

Partial 
remission

Most symptoms not in evidence, but still some residual symp-
toms; ≥50% decrease in baseline severity of symptoms

Remission No symptoms; return to normal functioning

Relapse Return to fully symptomatic state while patient is in remission

Recovery Extended remission

Recurrence Onset of a new episode of depression when patient is in 
recovery
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than 6 months and psychotic depression require a
longer continuation phase, up to 12 months.88 The
same medications and doses used to achieve relief
in the acute phase are used during the continuation
phase.45

discontinuation of treatment
If there is no recurrence or relapse during contin-
uation therapy, gradual discontinuation may be
planned for most patients after at least six months
of treatment. Early discontinuation is associated
with a 77 percent higher risk of relapse as com-
pared with continuation treatment.98 The tapering
of medication over several weeks also permits de-
tection of returning symptoms that require reinsti-
tution of a full medication dose for another three to
six months. It also minimizes the discontinuation
syndrome, which otherwise may last days or long-
er and consists of physical symptoms of imbal-
ance, gastrointestinal and influenza-like symptoms,
and sensory and sleep disturbances, as well as psy-
chological symptoms such as anxiety, agitation,
crying spells, and irritability.99 The discontinua-
tion syndrome is sometimes called the withdrawal
syndrome, erroneously implying drug dependence.

maintenance phase
Maintenance treatment for 12 to 36 months reduc-
es the risk of recurrence by two thirds.100 This ap-
proach is indicated for patients with episodes that
occur yearly, who have impairment because of mild
residual symptoms, who have chronic major de-
pression or dysthymia, or who have extremely se-
vere episodes with a high risk of suicide.8,45,97 The
duration of maintenance treatment will depend on
the natural history of the illness and may be pro-
longed or indefinite in the case of recurrent illness.

The first choice of medication for the mainte-
nance phase is the antidepressant that brought
about remission.45 Lithium has no advantage over
antidepressants for prophylaxis69 but may reduce
the risk of suicide independently of its effect on
mood.101 Tricyclic antidepressants, SSRIs, MAOIs,
and the newer antidepressants (mirtazepine and
venlafaxine) all help to prevent recurrence.69,101-104

Medication tolerability is particularly important
during the maintenance phase, because it affects
patients’ adherence to treatment. Stable patients
should see a psychopharmacologist at intervals of
three to six months while they are receiving medi-
cation. It is important to monitor adherence and
breakthrough symptoms so that problems are de-

tected early. Patient and family education reduces
treatment attrition and improves the outcome. 

ect
Remission rates with ECT are 60 to 80 percent in
severe major depressive disorder,105 though lower
success rates are reported in community settings.106

The maximum response is typically achieved with-
in three weeks. ECT can be a first-line treatment for
patients who have severe major depressive disorder
with psychotic features, psychomotor retardation,
or medication resistance.45 ECT offers rapid relief
for patients who are suicidal or pregnant.45 A
course of ECT usually consists of 6 to 12 treat-
ments, rarely exceeds 20 treatments, and is admin-
istered two or three times a week, preferably by an
experienced psychiatrist. Side effects include tran-
sient postictal confusion and anterograde and ret-
rograde memory impairment; the latter generally
improves in days or weeks.107 After ECT, it is im-
portant to start prophylactic treatment with an anti-
depressant medication combined with an augment-
ing medication such as lithium, because the relapse
rate is more than 50 percent.108

psychotherapy
Brief, structured psychotherapy techniques — such
as cognitive behavioral therapy, interpersonal ther-
apy, and certain problem-solving therapies — ap-
pear to be effective in acute-phase treatment and to
delay relapse during continuation treatment of mild
to moderately severe depression.45,109,110 Psycho-
therapy can be a first-line therapy for mild depres-
sion but not for severe depression, particularly
psychotic and bipolar forms, unless used in combi-
nation with pharmacology.45,111 A combination of
pharmacotherapy and psychotherapy may improve
the treatment response, reduce the risk of a relapse,
enhance the quality of life, and increase adherence
to pharmacotherapy.112 Psychotherapy should be
considered when substantial psychosocial stres-
sors, interpersonal difficulties, or coexisting devel-
opmental or personality disorders are present.

patients with bipolar disorder
Depression in bipolar disorder carries the risk of
a switch into mania.113,114 Mood stabilizers with
antidepressant properties, such as lithium and la-

nonpharmacologic therapies 

special patient populations
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motrigine, help prevent mania, hypomania, and
mixed or rapid-cycling states115,116 and are recom-
mended as initial treatments of bipolar depres-
sion.103 For severe bipolar depression, a combina-
tion of an antidepressant (an SSRI or bupropion)
and a mood stabilizer should be considered from
the outset.40,117,118 The atypical antipsychotic drugs
olanzapine and risperidone have antidepressant
and antimanic effects119 but are more effective when
combined with an antidepressant.120 The Ameri-
can Psychiatric Association recommends mainte-
nance treatment after a single manic episode.103

children and adolescents
Fluoxetine is the only antidepressant with demon-
strated efficacy in childhood and adolescent de-
pression42; other SSRIs, tricyclic agents, and oth-
er new-generation antidepressants have not been
shown to be effective for depression in this age
group.121 Fluoxetine is the only SSRI currently ap-
proved for pediatric use.

Rates of spontaneously reported suicidal idea-
tion and suicide attempts have been higher among
depressed children and adolescents receiving anti-
depressants than among those receiving placebo
in controlled clinical trials, but no differences were
noted on weekly ratings of suicidality. This possible
risk needs to be weighed against the risk of un-
treated depression, the most common cause of sui-
cide in youth.122 There is an FDA black-box warning
urging clinicians to monitor suicide risk and side

effects very carefully when using antidepressants
in youth (www.fda.gov/cder/drug/antidepressants/
default.htm).

pregnant women
Antidepressant medication should be considered
for pregnant women in whom a moderately severe
major depressive disorder develops spontaneously,
as well as for those at high risk for recurrence if
their medication is discontinued.45 Risks and ben-
efits vary greatly among patients.123 Many antide-
pressants are transmitted in breast milk, and their
use is reviewed elsewhere.124

Major depression and bipolar disorder are generally
recurrent episodic disorders. Antidepressant and
adjunctive medications can successfully treat de-
pression and prevent future episodes.

Future challenges include the identification of
antidepressants that act more quickly than those
currently available, which take six to eight weeks to
achieve remission or substantial improvement, and
that do not require continuation and maintenance
treatment. A biologic classification system of sub-
types of major depression is needed to facilitate the
selection of the best antidepressant for each patient.

Supported by Public Health Service grants (MH48514 and
MH40695) and the Stanley Medical Research Institute. 

I am indebted to Dr. Dianne Currier for her research and assis-
tance in the preparation of the manuscript.

summary

references

1. The world health report 2002 — reduc-
ing risks, promoting healthy life. Geneva:
World Health Organization, 2002.
2. Narrow WE, Rae DS, Robins LN, Regier
DA. Revised prevalence estimates of mental
disorders in the United States: using a clini-
cal significance criterion to reconcile 2 sur-
veys’ estimates. Arch Gen Psychiatry 2002;
59:115-23.
3. Kessler RC, McGonagle KA, Zhao S, et
al. Lifetime and 12-month prevalence of
DSM-III-R psychiatric disorders in the Unit-
ed States: results from the National Comor-
bidity Survey. Arch Gen Psychiatry 1994;51:
8-19.
4. Coyne JC, Fechner-Bates S, Schwenk
TL. Prevalence, nature, and comorbidity of
depressive disorders in primary care. Gen
Hosp Psychiatry 1994;16:267-76.
5. Hirschfeld RMA, Keller MB, Panico S,
et al. The National Depressive and Manic-
Depressive Association consensus statement
on the undertreatment of depression. JAMA
1997;277:333-40.
6. Goldman LS, Nielsen NH, Champion

HC. Awareness, diagnosis, and treatment of
depression. J Gen Intern Med 1999;14:569-
80.
7. Mueller TI, Leon AC, Keller MB, et al. Re-
currence after recovery from major depres-
sive disorder during 15 years of observational
follow-up. Am J Psychiatry 1999;156:1000-6.
8. Keller MB, Lavori PW, Rice J, Coryell W,
Hirschfeld RM. The persistent risk of chro-
nicity in recurrent episodes of nonbipolar
major depressive disorder: a prospective fol-
low-up. Am J Psychiatry 1986;143:24-8.
9. Judd LL, Akiskal HS, Maser JD, et al.
A prospective 12-year study of subsyndrom-
al and syndromal depressive symptoms in
unipolar major depressive disorders. Arch
Gen Psychiatry 1998;55:694-700.
10. Ciechanowski PS, Katon WJ, Russo JE.
Depression and diabetes: impact of depres-
sive symptoms on adherence, function, and
costs. Arch Intern Med 2000;160:3278-85.
11. Jiang W, Krishnan RR, O’Connor CM.
Depression and heart disease: evidence of a
link, and its therapeutic implications. CNS
Drugs 2002;16:111-27.

12. Angst F, Stassen HH, Clayton PJ, Angst
J. Mortality of patients with mood disorders:
follow-up over 34-38 years. J Affect Disord
2002;68:167-81.
13. Stark C, Hall D, O’Brien F, Smith H. Sui-
cide after discharge from psychiatric hospi-
tals in Scotland. BMJ 1995;311:1368-9.
14. Taylor CB, Youngblood ME, Catellier D,
et al. Effects of antidepressant medication
on morbidity and mortality in depressed pa-
tients after myocardial infarction. Arch Gen
Psychiatry 2005;62:792-8.
15. Jorge RE, Robinson RG, Arndt S, Stark-
stein S. Mortality and poststroke depression:
a placebo-controlled trial of antidepressants.
Am J Psychiatry 2003;160:1823-9.
16. Gibbons RD, Hur K, Bhaumik DK,
Mann JJ. The relationship between antide-
pressant medication use and rate of suicide.
Arch Gen Psychiatry 2005;62:165-72.
17. Milak MS, Parsey RV, Keilp J, Oquendo
MA, Malone KM, Mann JJ. Neuroanatomic
correlates of psychopathologic components
of major depressive disorder. Arch Gen Psy-
chiatry 2005;62:397-408.

Copyright © 2005 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org at CHILDRENS HOSPITAL-LIB FAGAN PLAZA on April 7, 2010 . 



n engl j med 353;17 www.nejm.org october 27, 2005

The new england journal of medicine

1832

18. Mann JJ, Currier D, Quiroz J, Manji HK.
Neurobiology of severe mood and anxiety
disorders. In: Siegel GJ, Albers RW, Brady S,
Price D, eds. Basic neurochemistry: molecu-
lar, cellular and medical aspects. 7th ed. San
Diego, Calif.: Elsevier (in press).
19. Kendler KS, Davis CG, Kessler RC. The
familial aggregation of common psychiatric
and substance use disorders in the National
Comorbidity Survey: a family history study.
Br J Psychiatry 1997;170:541-8.
20. Sheline YI, Gado MH, Kraemer HC. Un-
treated depression and hippocampal volume
loss. Am J Psychiatry 2003;160:1516-8.
21. McEwen BS. Effects of adverse experi-
ences for brain structure and function. Biol
Psychiatry 2000;48:721-31.
22. Bertolino A, Frye M, Callicott JH, et al.
Neuronal pathology in the hippocampal area
of patients with bipolar disorder: a study
with proton magnetic resonance spectro-
scopic imaging. Biol Psychiatry 2003;53:
906-13.
23. Caspi A, Sugden K, Moffitt TE, et al. In-
fluence of life stress on depression: modera-
tion by a polymorphism in the 5-HTT gene.
Science 2003;301:386-9.
24. Hariri AR, Drabant EM, Munoz KE, et
al. A susceptibility gene for affective disor-
ders and the response of the human amyg-
dala. Arch Gen Psychiatry 2005;62:146-52.
25. Bennett AJ, Lesch KP, Heils A, et al. Early
experience and serotonin transporter gene
variation interact to influence primate CNS
function. Mol Psychiatry 2002;7:118-22.
26. Ansorge MS, Zhou M, Lira A, Hen R,
Gingrich JA. Early-life blockade of the 5-HT
transporter alters emotional behavior in
adult mice. Science 2004;306:879-81.
27. Parsey RV, Hastings RS, Oquendo MA,
et al. [11C]McN5652 binding to the seroto-
nin transporter in human brain: lower bind-
ing during a major depressive episode. Am J
Psychiatry (in press).
28. Diagnostic and statistical manual for
mental disorders, 4th ed.: DSM-IV. Wash-
ington, D.C.: American Psychiatric Associa-
tion, 1994.
29. Zisook S, Rush AJ, Albala A, et al. Fac-
tors that differentiate early vs. later onset of
major depression disorder. Psychiatry Res
2004;129:127-40.
30. Kroenke K, Spitzer RL, Williams JB, et
al. Physical symptoms in primary care: pre-
dictors of psychiatric disorders and func-
tional impairment. Arch Fam Med 1994;3:
774-9.
31. Johnson J, Horwath E, Weissman MM.
The validity of major depression with psy-
chotic features based on a community study.
Arch Gen Psychiatry 1991;48:1075-81.
32. Treatment of depression — newer phar-
macotherapies. Evidence report/technology
assessment no. 7. Washington, D.C.: Agency
for Health Care Policy and Research, March
1999. (AHCPR publication no. 99-E013.)
33. Kroenke K, West SL, Swindle R, et al.
Similar effectiveness of paroxetine, fluoxe-
tine, and sertraline in primary care: a ran-
domized trial. JAMA 2001;286:2947-55.

34. Stahl SM. Placebo-controlled compari-
son of the selective serotonin reuptake in-
hibitors citalopram and sertraline. Biol Psy-
chiatry 2000;48:894-901.
35. Geddes JR, Freemantle N, Mason J,
Eccles MP, Boynton J. SSRIs versus other
antidepressants for depressive disorder. Co-
chrane Database Syst Rev 2000;2:CD001851.
36. MacGillivray S, Arroll B, Hatcher S, et al.
Efficacy and tolerability of selective seroto-
nin reuptake inhibitors compared with tri-
cyclic antidepressants in depression treated
in primary care: systematic review and meta-
analysis. BMJ 2003;326:1014.
37. Anderson IM. Selective serotonin re-
uptake inhibitors versus tricyclic antide-
pressants: a meta-analysis of efficacy and
tolerability. J Affect Disord 2000;58:19-36.
38. Simon GE, VonKorff M, Heiligenstein
JH, et al. Initial antidepressant choice in pri-
mary care: effectiveness and cost of fluoxe-
tine vs. tricyclic antidepressants. JAMA 1996;
275:1897-902.
39. Peretti S, Judge R, Hindmarch I. Safety
and tolerability considerations: tricyclic
antidepressants vs. selective serotonin re-
uptake inhibitors. Acta Psychiatr Scand
Suppl 2000;403:17-25.
40. Gijsman HJ, Geddes JR, Rendell JM,
Nolen WA, Goodwin GM. Antidepressants
for bipolar depression: a systematic review
of randomized, controlled trials. Am J Psy-
chiatry 2004;161:1537-47.
41. Briley M. Clinical experience with dual
action antidepressants in different chronic
pain syndromes. Hum Psychopharmacol
2004;19:Suppl 1:S21-S25.
42. Treatment for Adolescents with Depres-
sion Study (TADS) Team. Fluoxetine, cogni-
tive-behavioral therapy, and their combi-
nation for adolescents with depression:
Treatment for Adolescents with Depression
Study (TADS) randomized controlled trial.
JAMA 2004;292:807-20.
43. Mulder RT, Watkins WG, Joyce PR, Luty
SE. Age may affect response to antidepres-
sants with serotonergic and noradrenergic
actions. J Affect Disord 2003;76:143-9.
44. Martin A, Young C, Leckman JF, Muko-
noweshuro C, Rosenheck R, Leslie D. Age
effects on antidepressant-induced manic
conversion. Arch Pediar Adolesc Med 2004;
158:773-80.
45. American Psychiatric Association. Prac-
tice guideline for the treatment of patients
with major depressive disorder (revision).
Am J Psychiatry 2000;157:Suppl:1-45.
46. Stahl SM, Entsuah R, Rudolph RL.
Comparative efficacy between venlafaxine
and SSRIs: a pooled analysis of patients with
depression. Biol Psychiatry 2002;52:1166-
74.
47. Thase ME, Entsuah AR, Rudolph RL.
Remission rates during treatment with ven-
lafaxine or selective serotonin reuptake in-
hibitors. Br J Psychiatry 2001;178:234-41.
48. Smith D, Dempster C, Glanville J, Free-
mantle N, Anderson I. Efficacy and tolera-
bility of venlafaxine compared with selective
serotonin reuptake inhibitors and other an-

tidepressants: a meta-analysis. Br J Psychia-
try 2002;180:396-404.
49. Detke MJ, Wiltse CG, Mallinckrodt CH,
McNamara RK, Demitrack MA, Bitter I.
Duloxetine in the acute and long-term
treatment of major depressive disorder: a pla-
cebo- and paroxetine-controlled trial. Eur
Neuropsychopharmacol 2004;14:457-70.
50. Rowbotham MC, Goli V, Kunz NR, Lei
D. Venlafaxine extended release in the treat-
ment of painful diabetic neuropathy: a dou-
ble-blind, placebo-controlled study. Pain
2004;110:697-706. [Erratum, Pain 2005;
113:248.]
51. Goldstein DJ, Lu Y, Detke MJ, Lee TC,
Iyengar S. Duloxetine vs. placebo in patients
with painful diabetic neuropathy. Pain 2005;
116:109-18.
52. Goldstein DJ, Lu Y, Detke MJ, Wiltse C,
Mallinckrodt C, Demitrack MA. Duloxetine
in the treatment of depression: a double-
blind placebo-controlled comparison with
paroxetine. J Clin Psychopharmacol 2004;
24:389-99.
53. Brannan SK, Mallinckrodt CH, Brown
EB, Wohlreich MM, Watkin JG, Schatzberg
AF. Duloxetine 60 mg once-daily in the
treatment of painful physical symptoms in
patients with major depressive disorder.
J Psychiatr Res 2005;39:43-53.
54. Nieuwstraten CE, Dolovich LR. Bupro-
pion versus selective serotonin-reuptake in-
hibitors for treatment of depression. Ann
Pharmacother 2001;35:1608-13.
55. Fava M, Papakostas GI, Petersen T, et al.
Switching to bupropion in fluoxetine-resis-
tant major depressive disorder. Ann Clin
Psychiatry 2003;15:17-22.
56. DeBattista C, Solvason HB, Poirier J,
Kendrick E, Schatzberg AF. A prospective
trial of bupropion SR augmentation of par-
tial and non-responders to serotonergic
antidepressants. J Clin Psychopharmacol
2003;23:27-30.
57. Quitkin FM, Stewart JW, McGrath PJ, et
al. Columbia atypical depression: a sub-
group of depressives with better response to
MAOI than to tricyclic antidepressants or
placebo. Br J Psychiatry Suppl 1993;21:30-4.
58. Thase ME, Mallinger AG, McKnight D,
Himmelhoch JM. Treatment of imipramine-
resistant recurrent depression. IV. A double-
blind crossover study of tranylcypromine for
anergic bipolar depression. Am J Psychiatry
1992;149:195-8.
59. Lotufo-Neto F, Trivedi M, Thase ME.
Meta-analysis of the reversible inhibitors of
monoamine oxidase type A moclobemide
and brofaromine for the treatment of de-
pression. Neuropsychopharmacology 1999;
20:226-47.
60. Wecker L, James S, Copeland N, Pache-
co MA. Transdermal selegiline: targeted ef-
fects on monoamine oxidases in the brain.
Biol Psychiatry 2003;54:1099-104.
61. Benkert O, Muller M, Szegedi A. An
overview of the clinical efficacy of mirta-
zapine. Hum Psychopharmacol 2002;17:
Suppl 1:S23-S26.
62. Montejo AL, Llorca G, Izquierdo JA,

Copyright © 2005 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org at CHILDRENS HOSPITAL-LIB FAGAN PLAZA on April 7, 2010 . 



n engl j med 353;17 www.nejm.org october 27, 2005

drug therapy

1833

Rico-Villademoros F. Incidence of sexual
dysfunction associated with antidepressant
agents: a prospective multicenter study of
1022 outpatients. J Clin Psychiatry 2001;62:
Suppl 3:10-21.
63. Guelfi JD, Ansseau M, Timmerman L,
Korsgaard S. Mirtazapine versus venlafax-
ine in hospitalized severely depressed pa-
tients with melancholic features. J Clin Psy-
chopharmacol 2001;21:425-31.
64. Feiger A, Kiev A, Shrivastava RK, Wisse-
link PG, Wilcox CS. Nefazodone versus ser-
traline in outpatients with major depression:
focus on efficacy, tolerability, and effects on
sexual function and satisfaction. J Clin Psy-
chiatry 1996;57:Suppl 2:53-62.
65. Rush AJ, Armitage R, Gillin JC, et al.
Comparative effects of nefazodone and flu-
oxetine on sleep in outpatients with major
depressive disorder. Biol Psychiatry 1998;
44:3-14.
66. Suri R, Burt VK, Altshuler LL. Nefaz-
odone for the treatment of postpartum de-
pression. Arch Women Ment Health 2005;8:
55-6.
67. Feighner J, Targum SD, Bennett ME, et
al. A double-blind, placebo-controlled trial
of nefazodone in the treatment of patients
hospitalized for major depression. J Clin
Psychiatry 1998;59:246-53.
68. Taylor FB, Prather MR. The efficacy of
nefazodone augmentation for treatment-
resistant depression with anxiety symptoms
or anxiety disorder. Depress Anxiety 2003;
18:83-8.
69. Goodwin FK, Jamison KR. Manic-
depressive illness. New York: Oxford Univer-
sity Press, 1990.
70. Bauer M, Dopfmer S. Lithium augmen-
tation in treatment-resistant depression:
meta-analysis of placebo-controlled studies.
J Clin Psychopharmacol 1999;19:427-34.
71. de Montigny C. Lithium addition in
treatment-resistant depression. Int Clin
Psychopharmacol 1994;9:Suppl 2:31-5.
72. Barbosa L, Berk M, Vorster M. A double-
blind, randomized, placebo-controlled trial
of augmentation with lamotrigine or place-
bo in patients concomitantly treated with
fluoxetine for resistant major depressive ep-
isodes. J Clin Psychiatry 2003;64:403-7.
73. Yatham LN. Newer anticonvulsants in
the treatment of bipolar disorder. J Clin Psy-
chiatry 2004;65:Suppl 10:28-35.
74. Bowden CL, Calabrese JR, McElroy SL,
et al. A randomized, placebo-controlled 12-
month trial of divalproex and lithium in
treatment of outpatients with bipolar I dis-
order. Arch Gen Psychiatry 2000;57:481-9.
75. Masan PS. Atypical antipsychotics in the
treatment of affective symptoms: a review.
Ann Clin Psychiatry 2004;16:3-13.
76. Rothschild AJ, Williamson DJ, Tohen
MF, et al. A double-blind, randomized study
of olanzapine and olanzapine/fluoxetine
combination for major depression with psy-
chotic features. J Clin Psychopharmacol
2004;24:365-73.
77. Kennedy SH, Lam RW. Enhancing out-

comes in the management of treatment re-
sistant depression: a focus on atypical anti-
psychotics. Bipolar Disord 2003;5:Suppl 2:
36-47.
78. Keck PE Jr. Bipolar depression: a new
role for atypical antipsychotics? Bipolar Dis-
ord 2005;7:Suppl 4:34-40.
79. Cohen D. Atypical antipsychotics and
new onset diabetes mellitus: an overview of
the literature. Pharmacopsychiatry 2004;37:
1-11.
80. Ananth J, Parameswaran S, Gunatilake
S. Side effects of atypical antipsychotic
drugs. Curr Pharm Des 2004;10:2219-29.
81. Trivedi MH, Rush AJ, Crismon ML, et al.
Clinical results for patients with major de-
pressive disorder in the Texas Medication
Algorithm Project. Arch Gen Psychiatry
2004;61:669-80.
82. Adli M, Berghofer A, Linden M, et al. Ef-
fectiveness and feasibility of a standardized
stepwise drug treatment regimen algorithm
for inpatients with depressive disorders:
results of a 2-year observational algorithm
study. J Clin Psychiatry 2002;63:782-90.
83. Hawley CJ, Pattinson HA, Quick SJ, et al.
A protocol for the pharmacologic treatment
of major depression: a field test of a poten-
tial prototype. J Affect Disord 1998;47:87-
96.
84. Swenson JR, O’Connor CM, Barton D,
et al. Influence of depression and effect of
treatment with sertraline on quality of life
after hospitalization for acute coronary syn-
drome. Am J Cardiol 2003;92:1271-6.
85. Katona C. Managing depression and
anxiety in the elderly patient. Eur Neuropsy-
chopharmacol 2000;10:Suppl 4:S427-S432.
86. Greco T, Eckert G, Kroenke K. The out-
come of physical symptoms with treatment
of depression. J Gen Intern Med 2004;19:
813-8.
87. Amsterdam JD, Maislin G, Potter L. Flu-
oxetine efficacy in treatment resistant de-
pression. Prog Neuropsychopharmacol Biol
Psychiatry 1994;18:243-61.
88. Rush AJ, Kupfer DJ. Strategies and tac-
tics in the treatment of depression. In: Gab-
bard GO, ed. Treatment of psychiatric dis-
orders. 3rd ed. Washington, D.C.: American
Psychiatric Press, 2001:1417-39.
89. Thase ME, Rush AJ. When at first you
don’t succeed: sequential strategies for anti-
depressant nonresponders. J Clin Psychiatry
1997;58:Suppl 13:23-9.
90. Bauer M, Forsthoff A, Baethge C, et al.
Lithium augmentation therapy in refractory
depression — update 2002. Eur Arch Psy-
chiatry Clin Neurosci 2003;253:132-9.
91. Shelton RC, Tollefson GD, Tohen M, et
al. A novel augmentation strategy for treat-
ing resistant major depression. Am J Psychi-
atry 2001;158:131-4.
92. Demyttenaere K, De Fruyt J, Stahl SM.
The many faces of fatigue in major depres-
sive disorder. Int J Neuropsychopharmacol
2005;8:93-105.
93. Spiker DG, Weiss JC, Dealy RS, et al.
The pharmacological treatment of delusion-

al depression. Am J Psychiatry 1985;142:
430-6.
94. Furukawa TA, Streiner DL, Young LT.
Is antidepressant-benzodiazepine combina-
tion therapy clinically more useful? A meta-
analytic study. J Affect Disord 2001;65:173-
7.
95. Vinkers DJ, Gussekloo J, van der Mast
RC, Zitman FG, Westendorp RG. Benzodi-
azepine use and risk of mortality in individ-
uals aged 85 years or older. JAMA 2003;290:
2942-3.
96. Hemmelgarn B, Suissa S, Huang A,
Boivin JF, Pinard G. Benzodiazepine use and
the risk of motor vehicle crash in the elderly.
JAMA 1997;278:27-31.
97. Judd LL, Paulus MJ, Schettler PJ, et al.
Does incomplete recovery from first lifetime
major depressive episode herald a chronic
course of illness? Am J Psychiatry 2000;157:
1501-4.
98. Melfi CA, Chawla AJ, Croghan TW,
Hanna MP, Kennedy S, Sredl K. The effects
of adherence to antidepressant treatment
guidelines on relapse and recurrence of
depression. Arch Gen Psychiatry 1998;55:
1128-32.
99. Schatzberg AF, Haddad P, Kaplan EM, et
al. Serotonin reuptake inhibitor discontinu-
ation syndrome: a hypothetical definition.
J Clin Psychiatry 1997;58:Suppl 7:5-10.
100. Geddes JR, Carney SM, Davies C, et al.
Relapse prevention with antidepressant drug
treatment in depressive disorders: a system-
atic review. Lancet 2003;361:653-61.
101. Thies-Flechtner K, Muller-Oerling-
hausen B, Seibert W, Walther A, Greil W.
Effect of prophylactic treatment on suicide
risk in patients with major affective disor-
ders: data from a randomized prospective
trial. Pharmacopsychiatry 1996;29:103-7.
102. Montgomery SA, Reimitz PE, Zivkov
M. Mirtazapine versus amitriptyline in the
long-term treatment of depression: a dou-
ble-blind placebo-controlled study. Int Clin
Psychopharmacol 1998;13:63-73.
103. Simon JS, Aguiar LM, Kunz NR, Lei D.
Extended-release venlafaxine in relapse pre-
vention for patients with major depressive
disorder. J Psychiatr Res 2004;38:249-57.
[Erratum, J Psychiatr Res 2004;38:451.]
104. Prien RF, Kupfer DJ, Mansky PA, et al.
Drug therapy in the prevention of recurrenc-
es in unipolar and bipolar affective disor-
ders: report of the NIMH Collaborative
Study Group comparing lithium carbonate,
imipramine, and a lithium carbonate-imip-
ramine combination. Arch Gen Psychiatry
1984;41:1096-104.
105. UK ECT Review Group. Efficacy and
safety of electroconvulsive therapy in de-
pressive disorders: a systematic review and
meta-analysis. Lancet 2003;361:799-808.
106. Prudic J, Olfson M, Marcus SC, Fuller
RB, Sackeim HA. Effectiveness of electro-
convulsive therapy in community settings.
Biol Psychiatry 2004;55:301-12.
107. Nobler MS, Sackeim HA. Electrocon-
vulsive therapy. In: Helmchen H, Henn F,

Copyright © 2005 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org at CHILDRENS HOSPITAL-LIB FAGAN PLAZA on April 7, 2010 . 



n engl j med 353;17 www.nejm.org october 27, 20051834

drug therapy

Lauter H, Sartorius C, eds. Contemporary
psychiatry. Heidelberg, Germany: Springer,
2001:425-34.
108. Sackeim HA, Haskett RF, Mulsant BH,
et al. Continuation pharmacotherapy in the
prevention of relapse following electrocon-
vulsive therapy: a randomized controlled
trial. JAMA 2001;285:1299-307.
109. Reynolds CF III, Frank E, Perel JM, et
al. Nortriptyline and interpersonal psycho-
therapy as maintenance therapies for recur-
rent major depression: a randomized con-
trolled trial in patients older than 59 years.
JAMA 1999;281:39-45.
110. DeRubeis RJ, Gelfand LA, Tang TZ,
Simons AD. Medications versus cognitive
behavior therapy for severely depressed out-
patients: mega-analysis of four randomized
comparisons. Am J Psychiatry 1999;156:
1007-13.
111. Practice guideline for the treatment of
patients with bipolar disorder (revision).
Am J Psychiatry 2002;159:Suppl:1-50.
112. Pampallona S, Bollini P, Tibaldi G, Ku-
pelnick B, Munizza C. Combined pharma-
cotherapy and psychological treatment for
depression: a systematic review. Arch Gen
Psychiatry 2004;61:714-9.

113. Belmaker RH. Bipolar disorder. N Engl
J Med 2004;351:476-86.
114. Keck PE Jr, Perlis RH, Otto MW, Car-
penter D, Ross R, Docherty JP. Treatment of
bipolar disorder 2004. Expert consensus
guideline series. Minneapolis: McGraw-Hill
Healthcare Information, 2004.
115. Henry C, Sorbara F, Lacoste J, Gindre
C, Leboyer M. Antidepressant-induced ma-
nia in bipolar patients: identification of risk
factors. J Clin Psychiatry 2001;62:249-55.
116. Bottlender R, Rudolf D, Strauss A,
Moller HJ. Mood-stabilisers reduce the risk
of developing antidepressant-induced man-
iform states in acute treatment of bipolar I
depressed patients. J Affect Disord 2001;63:
79-83.
117. Peet M. Induction of mania with selec-
tive serotonin re-uptake inhibitors and tricy-
clic antidepressants. Br J Psychiatry 1994;
164:549-50.
118. Sachs GS, Lafer B, Stoll AL, et al.
A double-blind trial of bupropion versus
desipramine for bipolar depression. J Clin
Psychiatry 1994;55:391-3.
119. Tohen M, Jacobs TG, Grundy SL, et al.
Efficacy of olanzapine in acute bipolar
mania: a double-blind, placebo-controlled

study. Arch Gen Psychiatry 2000;57:841-9.
[Erratum, Arch Gen Psychiatry 2002;59:
91.]
120. Tohen M, Vieta E, Calabrese J, et al. Ef-
ficacy of olanzapine and olanzapine-fluoxe-
tine combination in the treatment of bipolar
I depression. Arch Gen Psychiatry 2003;60:
1079-88. [Erratum, Arch Gen Psychiatry
2004;61:176.]
121. Keller MB, Ryan ND, Strober M, et al.
Efficacy of paroxetine in the treatment of
adolescent major depression: a randomized,
controlled trial. J Am Acad Child Adolesc
Psychiatry 2001;40:762-72.
122. Olfson M, Shaffer D, Marcus SC,
Greenberg T. Relationship between antide-
pressant medication treatment and suicide
in adolescents. Arch Gen Psychiatry 2003;
60:978-82.
123. Wisner KL, Gelenberg AJ, Leonard H,
Zarin D, Frank E. Pharmacologic treatment
of depression during pregnancy. JAMA 1999;
282:1264-9.
124. Misri S, Burgmann A, Kostaras D. Are
SSRIs safe for pregnant and breastfeeding
women? Can Fam Physician 2000;46:631-3.
Copyright © 2005 Massachusetts Medical Society.

clinical trial registration

The Journal encourages investigators to register their clinical trials in a public trials 
registry. The members of the International Committee of Medical Journal Editors 

plan to consider clinical trials for publication only if they have been registered 
(see N Engl J Med 2004;351:1250-1). The National Library of Medicine’s 

www.clinicaltrials.gov is a free registry, open to all investigators, that meets 
the committee’s requirements.
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