The Epidemiology of Depression and the Evolution of Treatment
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Depression is a prevalent and pernicious disorder. About 1in 5 US adults have at least 1 lifetime episode of
major depression. Of those with depression, the majority will relapse over the long-term and many will have
poor mental health outcomes and psychosocial disabilities. Over the past century, a range of treatments,
including medications with varying mechanisms of action, have been developed to manage depression.
Treatments from seizure therapies to an array of medications—amphetamine, tricyclic antidepressants,
monoamine oxidase inhibitors, mixed-action antidepressants, selective serotonin reuptake inhibitors, and

dual reuptake inhibitors—have evolved.

D epression is a prevalent, pernicious, and undertreated
disorder, despite the wide range of treatments currently
available. By examining the evolution, use, and underuse
of these treatments, clinicians may be better equipped to
manage this condition.

EPIDEMIOLOGY OF DEPRESSION

Depression continues to be a highly prevalent disorder. In
the United States, the prevalence of Diagnostic and Statisti-
cal Manual of Mental Disorders, Fourth Edition (DSM-IV)!
depression was assessed in the National Comorbidity Survey
Replication (NCS-R) study.? In US adults, the 12-month
prevalence rate of a major depressive episode was 8.3%, and
the lifetime prevalence rate was 19.2%.> Depression usu-
ally starts in early adulthood, and the mean age at onset is
26 years.? The distribution of lifetime depression is fairly
evenly spread across the age groups in early and middle age
but decreases in those over 65 years of age (Figure 1).
Depression occurs considerably more frequently among
women than among men across all age groups.

Clinical Course

Several studies have examined the long-term course of
depression.>* In the National Institute of Mental Health
Collaborative Depression Study (CDS),? 431 patients from
5 US medical centers who met Research Diagnostic Criteria
for major depressive disorder (MDD) were observed pro-
spectively for 5 years. Using the Kaplan-Meier method, the
researchers calculated cumulative probabilities of recovery at
various intervals. According to the estimates, 54% of patients
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were likely to recover from an episode of MDD within 6
months, 70% of patients were likely to recover within a year,
and 81% of patients were likely to recover by 2 years.? This
left 1 in 5 patients continuously depressed for 2 years, the
majority of whom remained depressed for at least 5 years.
These individuals never had 8 or more consecutive weeks
without symptoms or with only 1 or 2 mild symptoms.

A prospective follow-up* extended the CDS to 15 years
or longer.> Among the 380 participants who recovered from
the index major depressive episode at some time during the
15-year follow-up, 85% relapsed. Even among the individuals
who had remained well for at least 5 years (n=105) following
recovery, 58% relapsed over the next 10 years.* Among those
not lost to follow-up, only 1 in 9 people had a single depressive
episode, recovered, and then stayed well over the 15 years.*
Most patients who experienced an episode of depression were
likely to have additional episodes throughout their lives.

Psychosocial Toll

The burden of depression is heavy. In a large community
study in Upper Bavaria (N=838),> those individuals who
had depressive symptomatology at baseline (18.1%) had
poor mental health outcomes, substantial psychosocial dis-
ability, and functional impairment throughout 25 years of
follow-up.

Another analysis® of the CDS data showed that patients
with MDD had at least some symptoms more than half of the
time (ie, 59% of weeks) during 2 to 12 years of follow-up.

The World Health Organization has ranked MDD as
the third leading cause of disease burden in the world and
the leading cause of burden of disease in high- and middle-
income countries.” Depression accounts for 4.3% of total
disability-adjusted life-years (DALYs) in the world.

Unipolar Versus Bipolar Depression

When evaluating a patient who presents with depression,
assessing whether the individual has unipolar or bipolar
depression is crucial. The clinical course of and treatment
for MDD and bipolar disorder differ. Bipolar disorder is
often misdiagnosed as MDD. The presence of bipolar disor-
der is easy to miss in patients with depression because many
depressed patients with bipolar disorder fail to report prior
manic or hypomanic episodes.
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® Depression is highly prevalent and is a leading cause
of disability worldwide.

® Bipolar disorder is often misdiagnosed as major
depression due to patients’ underreporting of
manic/hypomanic symptoms.

= Several medications are effective in treating major
depression, including TCAs, MAOQIs, SSRIs, and SNRIs.

In a recent study® of the CDS cohort, 550 patients who
were diagnosed with major depression (but not bipolar
disorder) and had been followed for at least 1 year were
screened for subthreshold manic symptoms. At intake,
22% endorsed 1 to 5 manic symptoms at levels below the
threshold for a bipolar disorder diagnosis. Participants
were then monitored for up to 31 years (mean dura-
tion=17.5 years). During this follow-up, about 20% of the
sample experienced manic or hypomanic symptoms and
were subsequently diagnosed with bipolar disorder. Hypo-
mania occurred prospectively in 12.2% of the sample, and
mania occurred prospectively in 7.5% of the sample. The
symptoms most predictive of the switch to mania or hypo-
mania were decreased need for sleep, increased energy,
and increased goal-directed activity. Individuals who might,
in the past, have been diagnosed with anxious depression or
agitated depression should be assessed for increased energy
that might be indicative of bipolar disorder.

CATEGORIZATION OF DEPRESSIVE DISORDERS

Reviewing the epidemiology of depression and the evolu-
tion of depression treatments is appropriate considering the
categories of depression as defined by the American Psychi-
atric Association are undergoing changes in the forthcoming
DSM-5.°

Proposed changes to the DSM categories of depression
are shown in Table 1; these changes are still under discus-
sion. It is suggested that within the category of depressive
disorders, MDD as a single episode or recurrent disorder will
be retained, but a new category, chronic depressive disorder,
will be created and will include dysthymia. Premenstrual
dysphoric disorder and mixed anxiety/depression, which
appeared in Appendix B of the DSM-1V, will become sub-
categories of depressive disorders in the main body of the
DSM-5 text. Changes to specifiers have also been proposed,
including omitting the specifier “with chronic features” and
adding the specifiers “with mixed features,” “with anxiety;,’
and “with suicide risk severity”

EVOLUTION OF DEPRESSION TREATMENTS

Over the last 100 years, treatments for MDD, particu-
larly pharmacologic treatments, have advanced considerably
(Figure 2).
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Figure 1. Lifetime Prevalence of DSM-IV Depression in
US Adults by Gender and Age Group?
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Data from Kessler et al.?
Abbreviation: DSM-1V = Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition.

Seizure or Convulsive Treatments

In the early 1930s, the first somatic treatments for depres-
sion emerged from serendipitous observations of patients
undergoing treatment for other problems.' While in Berlin
treating patients with insulin for morphine withdrawal,
Manfred Sakel noticed that insulin-induced hypoglycemic
comas had the effect of calming patients with psychotic
symptoms. He subsequently had success with insulin-
induced comas in patients with schizophrenia. Some patients
experienced seizures during these comas.

Around the same time in Budapest, Ladislaus von Meduna
induced seizures in psychotic patients with camphor, which
had a positive effect on their psychiatric symptoms. He
subsequently found that pentylenetetrazol (marketed as
Metrazol and Cardiazol), a cardiac stimulant, was more reli-
able in inducing seizures than camphor. Among 26 patients
with schizophrenia treated with camphor or Metrazol by
Meduna, 10 recovered and 3 showed improvement.!?

By 1937, both insulin coma and convulsive therapy were
widely used.!® Some practitioners tried Metrazol in conjunc-
tion with insulin or on an alternating schedule; Metrazol
monotherapy was safer and simpler than performing hypo-
glycemic shock therapy. While insulin-induced coma therapy
required daily treatments followed by 5 hours of medical
attention and carried a risk of prolonged coma, intravenous
Metrazol could be quickly administered to patients 3 times
per week.

In 1937 in Rome, Ugo Cerletti and Lucio Bini presented
their work on electroconvulsive therapy (ECT) at a con-
ference detailing how they induced seizures via electrical
currents rather than with medication.!” While ECT was first
used for treating psychosis, it was found to be more effective
as a treatment for patients with affective symptoms.'! This
resulted in the use of Metrazol and insulin-induced coma
treatment declining and the use of ECT increasing. Electro-
convulsive therapy was more convenient to administer,
produced less severe convulsions, was less painful, and was
less feared by patients than previous convulsive treatments.
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Table 1. DSM-1V and Proposed DSM-5 Categories for Depressive Disorders?

DSM-IV DSM-5 (Proposed)
Code® Category Code Category
Mood disorders Depressive disorders
Depressive disorders D00 Disruptive mood dysregulation disorder
296.xx Major depressive disorder D01 Major depressive disorder, single episode
2x Single episode Mixed
Chronic Catatonic
Catatonic Melancholic
Melancholic Atypical
Atypical Anxiety
Postpartum onset Suicide risk severity
3x Recurrent Postpartum onset
300.4x Dysthymic disorder D02 Major depressive disorder, recurrent
Specify if: early/late onset D03 Chronic depressive disorder (dysthymia)
Specify: atypical features D04 Premenstrual dysphoric disorder
311 Depressive disorder NOS D05 Mixed anxiety/depression
293.83 Mood disorder due to a general medical condition D06 Substance-induced depressive disorder
29x.xx  Substance-induced mood disorder D07 Depressive disorder associated with a known general medical condition
Appendix B (other mood disorders) D08  Other specified depressive disorder
Premenstrual dysphoric disorder D09 Unspecified depressive disorder

Alternative criterion B for dysthymic disorder
Minor depressive disorder

Recurrent brief depressive disorder

Mixed anxiety-depressive disorder

Based on the American Psychiatric Association."’

An “x” appearing in a diagnostic code indicates that the specific code required for that diagnosis depends on the chronicity and severity of the

mood disorder.

Abbreviations: DSM = Diagnostic and Statistical Manual of Mental Disorders, NOS =not otherwise specified.

Figure 2. A Timeline of the Evolution of Antidepressant Treatments

Iproniazid Duloxetine
MAOI, 1958 SNRI, 2004
Seizure Treatments Imipramine Trazodone Bupropion
1920-1940 TCA, 1957 SARI, 1982 NDRI, 1985
I
1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
I
Amphetamine Isocarboxazid Fluoxetine Mirtazapine
1940-1955 MAOQI, 1959 SSRI, 1987 TeCA, 1996
Venlafaxine
SNRI, 1993

Abbreviations: MAOI = monoamine oxidase inhibitor, NDRI = norepinephrine-dopamine reuptake inhibitor, SARI = serotonin agonist and
reuptake inhibitor, SNRI = serotonin-norepinephrine reuptake inhibitor, SSRI = selective serotonin reuptake inhibitor, TCA = tricyclic

antidepressant, TeCA =tetracyclic antidepressant.

Amphetamine

In the 1930s, amphetamine became the first antide-
pressant medicine of the 20th century.'? It was originally
developed in 1929 as a decongestant for the treatment of
asthma and hay fever in the United States. Amphetamine
was found ineffective for these disorders but was observed
to produce feelings of exhilaration and wakefulness. After
being tested for a variety of disorders, including schizo-
phrenia and anxiety, amphetamine was found to be effective
in relieving depression, particularly with anhedonia.'® Posi-
tive clinical trials comparing amphetamine with placebo led
to approval for the treatment of mood elevation in depres-
sion and other psychiatric conditions by the American
Medical Association (AMA) Council on Pharmacy in 1937,

J Clin Psychiatry 2012;73 (suppl 1)

with inclusion in the AMA prescribing guidelines. By the
mid-1940s, amphetamine (marketed as Benzedrine) had
become widely accepted beyond the inpatient arena, and
an estimated 1 million or more amphetamine tablets were
being consumed daily in the United States for not only mood
elevation but also weight loss.!> However, nonprescription
abuse of amphetamine was also widespread. Safety concerns
as well as the introduction of new drugs in the 1960s led
to the decline of amphetamine as a depression treatment.
Although no longer used, amphetamine was the first drug
treatment to be widely used for the long-term treatment
of outpatients with depression both in psychiatry and in
general practice and is therefore considered to be the first
antidepressant.
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Tricyclic Antidepressants

During World War 1II, a search for antimalarial drugs
led to the development of new agents, ushering in modern
psychopharmacology.'*!> The phenothiazine dye meth-
ylene blue was effective for malaria but had undesirable
side effects; it was modified to produce chlorpromazine in
1950.'%17 Although ineffective for malaria, chlorpromazine
produced a calm and relaxed state.'® Jean Delay and Pierre
Deniker in France began to treat patients with schizophrenia
with chlorpromazine and found that it had antihistamine
properties.!”18

In 1956, a compound closely related chemically to chlor-
promazine, imipramine, was found to improve mood in
patients with depression by Roland Kuhn in Switzerland,
who published the results in 1957.'8 The development of sev-
eral other tricyclic antidepressants (TCAs) soon followed.

The putative antidepressant mechanism of action of TCAs
is to block the reuptake of specific neurotransmitters—
particularly serotonin and norepinephrine—in the synapse
between neurons. '8

The TCA class of medication came to be a first-line treat-
ment for depression and was widely used for more than 30
years.!®

Monoamine Oxidase Inhibitors

Also in the 1950s, investigations by several groups and
individuals led to the development of monoamine oxidase
inhibitors (MAOISs) as antidepressants.'® George Crane of the
United States observed that iproniazid substantially improved
mood in patients who were treated for tuberculosis.'” The
MAOI properties were recognized because iproniazid was
known to reverse the depressive effects of reserpine, an
antihypertensive agent which had been shown to deplete the
central monoamines serotonin and norepinephrine.

The mechanism of action of the MAOIs differs from that
of the TCAs, although both classes increase the amount of
circulating monoamines in the synapse between neurons.
The MAOQOIs increase synaptic catecholamines by inhib-
iting the monoamine oxidase enzyme that metabolizes
catecholamines.

Iproniazid caused substantial liver toxicity*® and was even-
tually discontinued, but similar drugs that were less toxic,
such as tranylcypromine and phenelzine, were developed.?!
Tranylcypromine was discovered in 1959 and approved for
use in the United States in 1961 but was later withdrawn
because of hypertensive crises and intracranial bleeding.
When tranylcypromine was reintroduced, stricter treatment
guidelines were outlined.?? In many ways, MAOIs may be the
most efficacious medications available to treat depression,
but their widespread use has been limited by drug interac-
tions, dietary restrictions, and side effects.”

The Catecholamine Hypothesis

The presumed mechanism of action of the TCAs and
MAOTIs led scientists to develop a theory of the pathophysiol-
ogy of depression in 1965: the catecholamine hypothesis.?**
Simply put, depression results from a deficiency of
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catecholamines (particularly norepinephrine) in synapses
in the brain, while elation results from an excess of these
amines.

Mixed-Action Antidepressants

In the 1980s and 1990s, medications with mechanisms
of action that act on more than one neurotransmitter were
developed.?® Trazodone and nefazodone inhibit norepineph-
rine and serotonin reuptake, as well as act as antagonists of
serotonin.

Trazodone was widely prescribed following its introduc-
tion to the market in 1982, but its use declined substantially
after selective serotonin reuptake inhibitors (SSRIs) became
available. Nefazodone has a similar chemical structure to tra-
zodone; it antagonizes serotonin 5-HT, receptors and weakly
inhibits serotonin and norepinephrine reuptake.?® Its toler-
ability profile is fairly benign and does not share the sexual
side effects of the SSRIs. However, several case reports of
nefazodone-induced liver failure led to its being withdrawn
in the United States.?®

Bupropion has a novel mechanism of action, different
from that of TCAs and of MAOISs. Its mechanism of action
is unclear, but it is thought to involve some inhibition of
norepinephrine and dopamine reuptake, but not serotonin.?’”
Its tolerability and side effect profile differs from those of
many SSRIs in that bupropion has less sedation, no sexual
side effects, and no weight gain. Concern about bupropion
inducing seizures led to its withdrawal from the market in
the United States in the late 1980s. It was reintroduced in
1989 following demonstration that it did not increase seizure
potential at therapeutic doses.

Selective Serotonin Reuptake Inhibitors

A major change in the treatment of depression occurred
with the development of SSRIs. These medications are spe-
cific inhibitors of serotonin reuptake into afferent neurons.?®
The US Food and Drug Administration (FDA) approved flu-
oxetine as the first SSRI in late 1987, and the development of
several other SSRIs quickly followed.?

The SSRIs do not necessarily offer increased efticacy over
the TCAs or the MAOIs; they do, however, have attractive
properties. Unlike TCAs, SSRIs are not lethal in overdose
and do not cause cardiac arrhythmia problems.* In general,
the SSRIs cause less sedation and weight gain and have fewer
anticholinergic side effects than earlier antidepressants®® and
do not require dietary restrictions. Dose titration is generally
simpler. These improved safety and tolerability profiles of
SSRIs led to their widespread use.

The use of SSRIs surpassed that of all other antidepres-
sant agents by the mid-1990s. Among US patients treated for
depression with antidepressants in psychiatric, primary care,
or other practices from 1993 to 1994, more than half of each
group received SSRIs.*!

Dual Reuptake Inhibitors

In the 1990s, several dual reuptake inhibitors were
developed to target only norepinephrine and serotonin

J Clin Psychiatry 2012;73 (suppl 1)
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