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Abstract
Prescribing of antidepressant treatment (ADT) for
major depressive disorder (MDD) has increased in quantity
and popularity over the last two decades. This is likely
due to the approval of safer medications, better education
of clinicians and their patients, direct-to-consumer marketing
practices, and less stigma associated with those taking
ADT. This trend has also been met with some controversy,
however, as the ongoing safety and effectiveness of these
treatments have at times been called into question. This
paper discusses the differing levels of evidence that support
the use of ADT based on (A) Food and Drug Administration
approvals, (B) data from randomized controlled trials or
meta-analyses and, where these are not available, the
authors discuss and apply, (C) theoretical pharmacodynamic
principles to justify antidepressant choice in the treatment
of MDD patients. The final section discusses standard
psychopharmacology guideline approaches to better
alert the reader as to which practices are commonplace
compared with those which are more outside of the
standard of care.

Introduction
The use of pharmacotherapy for major depressive disorder
(MDD) has been a mainstay of treatment ever since the first
“classical” antidepressants, iproniazid and imipramine, were
clinically introduced in the 1950s. That decade’s serendipitous
discovery that depletion of monoaminergic neurotransmitters
in the brain could lead to depressive symptoms forced a rapid
paradigm shift, Freudian to biological, in the understanding
of mood disorders generally and of MDD in particular. This
ultimately incentivized pharmaceutical companies to develop
antidepressant treatments (ADTs) specifically targeted to
correct these neurochemical imbalances. The initial wave of
such drugs included the monoamine oxidase inhibitors (MAOIs)
and the tricyclic antidepressants (TCAs), yet concerns over
their relative safety continued to fuel the search for a “better
pill” well into the 1980s, when a safer ADT class called selective
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serotonin reuptake inhibitors (SSRIs) revolutionized the field
of psychopharmacology. Their unprecedented success and
popularity heralded prescription therapy as a clear standard of
care for MDD of any severity; by 2008, ADTs were the third-most
prescribed medication in the USA [1].
As scientific knowledge of the neurobiological basis for MDD
continues to increase, so too, in apparent lockstep, does the
arsenal of drugs used to treat it. In addition to the wide array
of ADT classes available on the market today, each modulating
one or more of the relevant biogenic amines (serotonin,
norepinephrine, dopamine), there exists a panoply of diverse
compounds per class, all with distinct pharmacokinetic and
pharmacodynamic properties affecting drug potency and
efficacy. The complex interplay of these intrinsic pharmacologic
properties with countless clinical, environmental, and genetic
factors (age, sex, comorbid conditions, diet, smoking habits,
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genetic polymorphisms related to drug metabolism, hepatic/
renal function, neurotransmission, etc.) underlies the immense
variability seen in ADT safety, response, and effectiveness at the
individual level.
The abundance of pharmaceutical alternatives over the years
has engendered both enthusiasm and skepticism from those
in the psychiatric community. On the one hand, a mixed bag
of options means greater opportunity for individualization
(i.e., stepwise treatment switching in order to “find the right
fit”) as well as for more aggressive therapeutic strategies
like augmentation and combining ADT together. On the
other hand, the preponderance of psychopharmacotherapy
has been denounced for instituting an overprescribed,
“pill-happy” culture. The fact that one in ten citizens is
currently prescribed an ADT may reflect overtreatment of
patients with subsyndromal MDD or adjustment disorders
[2]. However, data also suggest that only half of the MDD
patient population is accurately diagnosed and that only half
of the accurately diagnosed MDD population is adequately
prescribed [3]. Thus, two distinct problems—overprescribing
and inadequate prescribing—need to be addressed, in
part by increasing awareness of the proper ADT treatment
guidelines. Other critics instead have questioned the clinical
effectiveness of ADT monotherapy as a whole, unconvinced
of the “serotonin-hypothesis” [4]. While our understanding
of MDD etiopathogenesis has long surpassed the naïve
notion that the clinically depressed brain is merely a bland
neurochemical “soup” in need of enrichment, monoaminergic
modulation at the synaptic level remains a fundamental part
of the explanation. What poses perhaps a bigger problem to
the advancement of MDD treatment is failure to recognize
the importance of illness heterogeneity no less than ADT
heterogeneity. As part of a fluid spectrum of mood disorders,
MDD may manifest very differently in some patients than in
others, defying nosological convention or straightforward
syndromal classification. As an example, melancholic depression
presents very differently from an atypical depression or a
seasonal one. The variable amenability of MDD to ADT reflects
similar neurobiological subtleties at the individual patient level
(some better known than others), a fact which undermines the
all-too-common assumption that ADTs are “one-size-fits-all”:
equally effective for all MDD patients. This paper seeks not
only to challenge this assumption and emphasize the need for
personalized MDD treatment, but to offer a brief, synthesized
compendium of information on available ADT that may guide
the general clinician through the lesser-known subtleties and
complexities of psychopharmacological practice.

Examining the evidence:
randomized controlled trials
To better understand how the “one-size-fits-all” assumption of
ADT has arisen over the past two decades, a brief look at the ADT
drug development and approval process is needed. In clinical
research, randomized controlled trials (RCTs) represent the gold
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standard by which the overall quality of drugs, treatments, and
other therapeutic interventions can be assessed and compared.
The whole process is multiphasic and strictly regulated by the
US Food and Drug Administration (FDA). Schwartz et al. provide
a thorough review of the antidepressant approval process and
it is summarized in part below [5]. RCTs have been a standard
for evaluating medical therapies, including ADT, for over 60
years. Based on the results of these RCTs, it has been suggested
for decades that all FDA-approved ADTs are roughly equal in
achieving a “reasonable” response outcome in MDD patients,
defined by the FDA as a 50% reduction in depressive symptoms.
In clinical practice, where prescribers strive for complete
remission (in which the patient is functionally well again and
free of depression), this 50% reduction benchmark appears
arbitrary and, perhaps, too modest [6–9]. Furthermore, to judge
ADT efficacy based largely on this arbitrary benchmark, set
across all MDD trials, would appear to assume homogeneity of
the MDD patient population with regard to symptom type and
severity. This assumption, however, rarely holds, and, if taken for
granted, can lead to underpowered RCTs and to the inaccurate
interpretation that all antidepressants are equal. Clinical
practice, which often renders apparent those subtle patient
differences obscured in clinical trials, is a constant rebuke to
that interpretation [10,11].
Statistically, ADTs are expected to deliver a response rate of
approximately 67% compared with a placebo response rate of
about only 33%. The advantage of an active ADT study drug in
this case could be expressed as an absolute value of only +34%,
as a relative benefit (+100% or a twofold advantage), or as an
odds ratio (OR; computed as: 0.67/0.33 divided by 0.33/0.67=2
divided by 0.5=+4.0). This is often measured as a difference
in pre-/post-treatment scores on a standard depression scale,
such as the Hamilton Rating Scale for Depression (HAM-D)
or the Montgomery–Asberg Depression Rating Scale [12,13].
Typically, a 33% advantage in a response rate would correspond
to a 6-point lessening on a HAM-D. Such a difference can be
expressed with the standardized term effect size (referred to
as d). In this case, the effect size (d) would equal 0.6. This would
be considered a large effect size, suggesting a high likelihood
that the ADT is very effective in treating MDD. An investigation
planned to detect such a difference would need to enroll only
30–50 patients per arm in order to obtain the 80% statistical
power required to interpret valid results [14]. If smaller treatment
differences (d) are to be observed, then RCT sample sizes would
need to be greatly increased to ensure good statistical power.
This approach, or this type of large study, is relatively unheard of
in psychiatric trials and may explain why no clear RCT literature
exists to definitively show superiority of one ADT over another.
This often forces clinicians to rely on the “in-the-trenches art” of
psychotropic prescribing, based on the clinician’s knowledge of
drug pharmacodynamics, functional neuroanatomy, and clinical
experience treating many different patients, each of whom may
benefit from slightly different pharmaceutical regimens.
Type 2 bias errors in antidepressant clinical trials have increased
over time as well [10]. Intent-to-treat principles in analyzing
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study results, decisions to conduct longer trials, and completing
trials in less severe patients and ambulatory settings all have
resulted in higher attrition rates [8,15]. Increases in placebo
response rates are often elevated up to 40% and are widespread
when compared with the initial TCA trials conducted in the
1950s and 1960s [16]. These older trials often included more
severe, more chronic, and more melancholic MDD patients
as well. Accounting for these statistical biases in modern-day
comparative ADT studies would necessitate enrollment of 500
patients or more per arm to yield 80% statistical power. Again,
this is typically not the case in FDA RCTs, nor independent
National Institute of Mental Health RCTs [17,18]. The net result is
to have all ADTs appear to be equally effective.
Meta-analyses are also used to better delineate ADT efficacy
differences. There are two types of meta-analyses: one that
uses summary data extracted from published papers existing
in the literature, and another that pools the raw data (using
the actual rating scale data) from each participant in each RCT.
The former method is more widely used, as it is easier to obtain
these data through literature searches than it is to obtain raw
rating scale data from many different corporate trials. Metaanalyses may be biased depending on which studies are
included or excluded and what data are utilized or discarded,
and are often open to greater controversy post hoc than RCT.
Meta-analyses are often met with controversies that result in
conflicting editorials in journals and lay press about how to
interpret the initial results.

ADT: comparing classes and
compounds
Now that the authors have established how standard RCTs
and meta-analyses are conducted, this next section will
provide a brief review and comparison of the major classes of
ADT, starting with the older and more established TCA and
MAOI agents—which are still part of standard care and are
sometimes employed in resistant and comorbid cases—and
then moving toward those drugs which are more widely
prescribed today as first-line treatment, including the popular
SSRIs as well as several “atypical” compounds that have
complex mechanisms of action and thus cannot be neatly
categorized. Furthermore, to enhance the general clinician’s
understanding of how ADTs exert their effects on the brain,
the discussion of SSRIs will include a section outlining the basic
neurobiology behind how a typical, first-line SSRI monotherapy
may result in gradual improvement of depressive symptoms.

The classic ADTs
TCAs and MAOIs. These two classes of compounds comprise
the earliest specific ADT. Their clinical introduction in the
1950s following fortuitous discovery of their antidepressant
properties marked the advent of psychopharmacotherapy as an
indispensable tool in the treatment of MDD and spurred the first
monoaminergic theories in the etiopathogenesis of depression.
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TCAs, which take their name from the basic three-ring chemical
structure common to them, act primarily by elevating serotonin
and norepinephrine levels via uptake inhibition (similar to
the later developed serotonin norepinephrine reuptake
inhibitors [SNRIs] mechanistically). However, as they also
antagonize muscarinic acetylcholine receptors, they are prone
to anticholinergic side effects (e.g., dry mouth, blurry vision,
constipation, urinary retention), which often limit their utility.
In addition, TCAs are known to cause prominent weight gain
and sedation and can block cardiac sodium channels, which in
the case of overdose may lead to sudden cardiac death [19]. In
a meta-analytic review of TCA compared with SSRI side effects,
Montgomery et al. found that patients on TCAs discontinued
treatment 27% of the time compared with 19% for those on
SSRIs [20]. In elderly MDD patients, the rates were 33% and 16%,
respectively [21].
MAOIs, in contrast, act by inhibiting the activity of the enzyme
monoamine oxidase, thereby preventing the breakdown of
monoamine neurotransmitters. Two enzyme isoforms exist,
MAO-A and MAO-B, which preferentially degrade different
amines. The early nonselective MAOIs, like the TCAs, were
often limited in their use due to adverse events. In the case
of MAOIs, this included dangerous and potentially lethal
interactions with food, particularly foods rich in tyramine (e.g.,
aged cheese), and with other medications. Fatal serotonin
syndromes or hypertensive crises may develop, respectively,
by inappropriate use of these agents. In fact, MAOIs should not
be used in ADT augmentation with SSRIs due to a potentially
lethal increase in serotonin, known as “serotonin syndrome.”
MAOIs are also known to promote weight gain, as well as
fatigue and hypotension. Consequently, they are often the last
pharmacologic alternative after all other ADT options have
failed to yield remission. Some newer MAOIs, however, such
as selegiline and the reversible MAOI moclobemide, have
proven safer and may be considered for use earlier in treatment
perhaps.
Thase et al. conducted a meta-analysis of all published reports
comparing TCA and MAOI agents [22]. This team found that,
although MAOIs outperformed placebo in treating hospitalized,
severely depressed patients, they were significantly less effective
than TCAs in this patient subgroup. In contrast, other studies
have found that MAOIs are more effective than TCAs in treating
outpatients who were less depressed and exhibited more
atypical MDD features [23]. Such findings suggest that these two
classes of ADTs may have a niche, or specific patient subtype, for
which they are most effective, a fact which further underlines
the importance of considering inpatient–outpatient status and
depressive severity in treatment algorithms. RCT data equating
these two ADT classes in the absence of stratified analysis should
therefore be heavily scrutinized by the prescriber. Meta-analyses
comparing these classic ADTs with the more novel (post-1980s)
ADTs have also been published. According to these data, the
advantage of TCAs in the more melancholic and severely
depressed inpatient setting persists not only over MAOIs
but also over the well-prescribed, modern SSRIs [18,22,24–27].
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The TCA agents imipramine and amitriptyline faired the
best. Considering the mechanism of action of the TCAs, it is
postulated that serotonergic facilitation ameliorates limbic
dysfunction, whereas more norepinephrine promotes better
function in the dorsolateral prefrontal cortex (DLPFC).
While these two older classes have largely fallen out of favor,
there continues to be wide-scale use of TCAs for insomnia,
pain, and resistant MDD, and of MAOIs for resistant MDD
and social anxiety disorder. With regard to the MAOIs, there
is some new research to indicate that the risk and severity
of adverse dietary interactions may be much less alarming
than previously thought, especially in the setting of proper
monitoring and adherence [28]. Nevertheless, misconceptions
and fears of the drug’s risks can lead to patients never starting
or later discontinuing potentially helpful treatment. This tends
to promote a conservative prescribing practice. It is, therefore,
important that clinicians address and discuss with their patients
any fears or concerns about medication side effects in order to
keep all therapeutic avenues open.

The modern ADTs
SSRIs. The SSRI class of ADT is the most widely utilized in
the modern era of MDD treatment. It is comprised of five
agents: fluoxetine, sertraline, paroxetine, citalopram, and
escitalopram. These agents use the serotonin reuptake
inhibition property found in a majority of the TCA class, but
are selective for this one mechanism alone, and thus avoid
many of the anticholinergic and cardiac side effects of the
TCAs. Additionally, they do not require dietary and drugrelated restrictions as the MAOIs do. The enhanced safety
of SSRIs drove a veritable revolution in the treatment of
depression during the 1990s, allowing more patients to be
treated by prescription than ever before. During the previous
era, MDD patients had to suffer severe MDD or melancholia
to warrant the side-effect risk associated with these ADTs.
With the development and introduction of safer drugs on the
market, and the risk of pharmacotherapy greatly reduced, ADT
could now be prescribed for MDD patients who were mild or
moderately symptomatic, possibly even subsyndromal [29].
Having now introduced the most commonly prescribed
first-line treatment for MDD, it will be useful here to provide
the reader with a basic neurobiological picture of how a
typical SSRI may start to relieve depressive symptoms in a
patient with moderate, uncomplicated MDD. As mentioned,
a typical SSRI blocks serotonin reuptake pumps (more often
called serotonin transporters in the literature), acutely raising
this transmitter in neuronal synapses. Despite this relatively
immediate effect, MDD symptoms usually begin to resolve a
few weeks later [30], suggesting that an acute rise in the level
of neurotransmitter is necessary but insufficient to effect a
change in phenotypic, exhibited depressive symptoms. For
observable symptom improvement to arise, there must be a
gradual shift in brain homeostasis and neurofunctioning over
time, a shift away from a current depressive baseline, involving
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many different neuroanatomical areas and structures in the
brain (e.g., receptors and enzymes). In this process, elevated
serotonin may be, at first, biologically “interpreted” by neurons
as locally toxic, causing certain cells to undergo stress-related
changes in order to accommodate, or adapt to, higherthan-baseline serotonin levels. Subsequently, the activity of
certain neuronal enzymes (i.e., those involved in serotonin
metabolism) will increase, while that of others will decrease;
similarly, a subset of receptors will start to become desensitized
or downregulated, while other receptors (i.e., those responsive
to serotonin) will be more heavily synthesized and shuttled to
the plasma membrane. This degree of selective gene activation
with associated protein formation may take 4–6 weeks, thus
correlating with the time it takes an antidepressant to reach full
effect [30].
According to this view, then, antidepressants create a new
environment in the central nervous system (CNS)—a favorable
yet initially stressful chemical milieu—that prompts certain
genes to be activated, and new proteins to be synthesized, that
may better accommodate the perceived neurochemical stress.
However, once these changes have taken place, sustained
increases in serotonin associated with SSRI adherence will start
to reestablish a new, elevated baseline, one which will not
only allow a return to normal functioning but also provide the
neurotrophic substrate necessary for building new adaptive
neural pathways. In fact, many antidepressants and mood
stabilizers, regardless of mechanism of action, promote greater
amounts and activity of brain neurotrophic factors, which
may reverse MDD-induced brain atrophy, increase synaptic
plasticity, and perhaps restore balance between limbic and
cortical activities to alleviate depression [31–33]. This ability
to increase gene activity to promote better synaptic levels of
neurotrophic proteins may indeed start with the excessive
“toxic” serotonin initially provided, most commonly, by SSRI
monotherapy.
Among the SSRI class, there are some subtle yet notable
pharmacologic differences. For example, the therapeutic
effects of fluoxetine may emerge more slowly than those of
some other SSRIs. Escitalopram may be more effective than its
parent drug citalopram [34]. While all of the mentioned SSRIs
are approved to treat MDD, some are also specifically approved
to treat panic disorder, social anxiety disorder, obsessive–
compulsive disorder, post-traumatic stress disorder (PTSD),
bulimia nervosa, and/or premenstrual dysphoric disorder.
To be FDA approved for a particular disorder, an SSRI must
have at least two positive RCTs demonstrating their efficacy
against that disease. Sertraline and paroxetine have the most
FDA approvals and indications to treat a myriad of psychiatric
disorders. An initial SSRI monotherapy should be chosen based
on the patient’s diagnosis utilizing knowledge of these FDA
approvals [23].
There are also subtle side-effect differences among the
SSRIs. All may cause headaches, gastrointestinal disturbance,
insomnia, fatigue, initial anxiety, and so on. Paroxetine
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eventually may allow more weight gain. This and citalopram
may be the most sedating. Sertraline may have more adverse
gastrointestinal effects. This and paroxetine more commonly
cause withdrawal symptoms upon abrupt cessation due to
their relatively short half-lives. Paroxetine and fluoxetine have
more drug–drug interactions via CYP 4502D6 hepatic enzyme
inhibition. These subtle diagnostic considerations, differences
in efficacy, and adverse effects are usually weighed by the
prescriber prior to choosing the ADT on a per-patient basis.
Each SSRI is felt to be unique in clinical application despite
being considered essentially equal per current regulatory
processes.
SNRIs. Other modern ADTs exist that are not SSRI based.
These include the SNRIs—chiefly venlafaxine, desvenlafaxine,
duloxetine, and levomilnacipran—which dually inhibit
serotonin and norepinephrine reuptake pumps comparably,
allowing treatment of a wide range of depressive symptoms.
This kind of dual reuptake inhibition is similar to the TCAs, but
like the SSRI class, SNRIs are associated with less serious side
effects. Some of these side effects include initial increases
in anxiety, insomnia, and restlessness, and possible sexual
dysfunction and headaches as well. Compared with the SSRI
class, the SNRI class tends to induce more nausea, insomnia, dry
mouth, and in rare cases elevated blood pressure [23].
With regard to comparative efficacy, Thase and colleagues
[35] conducted a pooled analysis using the more stringent
depressive remission benchmark over the usual FDA 50%
response benchmark. They found that 45% of venlafaxinetreated patients gained remission compared with 35% on
SSRI and 25% on placebo [35]. This was largely replicated by
Nemeroff et al. in his team’s meta-analysis and also by a smaller
study by Smith et al., all observing superior response rates for
SNRIs [36,37]. A pooled analysis of another SNRI, duloxetine,
utilizing less RCT data, found no statistical differences with
SSRI [38] despite better response rates and higher HAM-D scale
scores. It is currently unclear, therefore, whether SNRIs globally
achieve a greater effect in MDD treatment or whether the effect
is drug or dose dependent.
Desvenlafaxine, synthesized from the primary active
metabolite of venlafaxine, is a relatively new SNRI developed
to improve upon the strength of its parent drug. In addition
to in vitro studies indicating its more potent inhibition of
norepinephrine transporters, noninferiority RCTs have
compared the efficacy (symptom reduction) of desvenlafaxine
favorably with venlafaxine and SSRIs. This is evidenced by a
similar magnitude of change among experimental groups
from baseline to endpoint on mean HAM-D17 scores compared
with placebo [39,40]. Treatment outcome (effectiveness) data
have also been positive, with observed remission rates similar
to those reported by Thase and colleagues from placebocontrolled venlafaxine studies [41].
The fourth member of the SNRI class, levomilnacipran, differs
from the other SNRIs in being a more potent and selective
inhibitor of norepinephrine than serotonin, especially at low
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doses [42]. In the absence of modern selective norepinephrine
reuptake inhibitors, this characteristic may represent a novel
therapeutic contribution to MDD patients, especially among
those with symptoms of DLPFC hypofunction (e.g., fatigue,
poor concentration, executive dysfunction) who have not been
able to tolerate other SNRIs.

The “atypical” ADTs
Mirtazapine, trazodone, and bupropion. Among the ADTs
arsenal prescribers have at their disposal, some drugs have
been labeled “atypical” in the sense that they do not fit
neatly—whether structurally or mechanistically—into any of
the previous classes. Mirtazapine is one such agent, named
colloquially one of the “sedating antidepressants,” as it tends
to promote sleep or drowsiness. Unfortunately, its daytime
sedation rates are high, and it is a weight gain-prone ADT. It has
a low rate of sexual dysfunction [23]. It does not utilize a typical
SNRI mechanism, but rather, in a more complicated manner,
inhibits norepinephrine alpha-2 autoreceptors, allowing more
norepinephrine to be released from nerve terminals. It also
blocks 5-HT2A/2C receptors, thus allowing more serotonin,
dopamine, and norepinephrine modulation in the cortex. It
may be described in more specific terms as a noradrenergic
antagonist-specific serotonin antagonist (NaSSA). As such,
it achieves greater neurotransmitter levels via a different
mechanism of action than the SNRI or SSRI, perhaps also
explaining its different side-effect profile. Quitkin’s pooled
analysis showed a faster onset of effect with mirtazapine
yet no ultimate significant difference in effectiveness
between mirtazapine and the SSRI [43]. Further meta-analysis
has confirmed the accelerant property of mirtazapine
monotherapy, suggesting faster onset of efficacy but equal
efficacy by the end of 8-week acute trials [44].
Like the SSRIs, trazodone was an early “second generation”
ADT whose low side effect and toxicity profile made it a
popular alternative to MAOIs and TCAs in the early 1980s [45].
As an atypical agent, its mechanism of action is complex and
multifaceted. Marketed as a mild serotonin reuptake inhibitor,
trazodone, in fact, can be viewed as a mixed serotonergic
agonist–antagonist and is more widely referred to by clinicians
as a serotonin antagonist and reuptake inhibitor (SARI). The
drug increases serotonin levels in the CNS through a combined
effect on serotonin reuptake pumps and 5-HT2A/2C receptors
via both receptor agonist and antagonist activities [46,47]. It
is considered, like mirtazapine, a sedating ADT, and marked
sedation often limits its use. Trazodone is available in generic
form and may be the preferred treatment in select cases of
MDD depending on the patient’s unique profile. Its anxiolytic
and sedative effects, for instance, may be advantageous to
MDD patients with concomitant generalized anxiety disorder
or insomnia [45]. Other psychotherapeutic contexts in which
trazodone has been investigated include PTSD, bulimia
nervosa, and adjustment disorders, among others [48–50].
More recently, a slow release preparation has been marketed
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that lowers plasma levels and tends to minimize sedating
side effects. It should be mentioned that nefazodone is also a
SARI-type ADT but largely has fallen out of use due to fear of
hepatotoxicity.
Bupropion is an antidepressant that was initially released as an
ADT and removed from the market due to induction of seizures
in MDD patients. It was remarketed after its lower doses were
noted to be safer and rereleased after the blockbuster SSRI
fluoxetine went on the market. Bupropion might have been
an initial blockbuster ADT as well if it had had a better safety
profile. While many clinicians classify it as “atypical” because
of the fact that, unlike most ADTs, it has no effect on serotonin,
some prefer the specific designation of norepinephrine–
dopamine reuptake inhibitor (NDRI), due to its dual mechanism
that raises dopamine and norepinephrine levels instead. This
gives it a unique side-effect profile characterized by no sexual
dysfunction or weight gain. In fact, as it promotes weight
loss, it is contraindicated in patients with eating disorders. It is
also more activating with regard to insomnia and anxiety. It is
frequently prescribed as part of combined ADT polypharmacy,
often added to an initially, partially effective SSRI [23,51].
Meta-analysis has revealed comparable efficacy between
bupropion and the SSRIs [52].

The newest ADTs
Vilazodone and vortioxetine. Vilazodone and vortioxetine
are two of the most recently approved drugs for MDD.
Both may be considered as “SSRI Plus” agents as their
core mechanism is serotonin reuptake inhibition, but
both also manipulate serotonin receptors. Vilazodone
is considered SSRI-like with additionally strong 5-HT1A
receptor partial agonist properties. This is somewhat similar
to the mechanism of buspirone, an anxiolytic, in treating
generalized anxiety disorder. Vilazodone, however, with
both pre- and post-synaptic 5-HT1A agonism, is considered
to be more potent in this respect. Due to the fact that this
drug uses two proserotonergic mechanisms, it is sometimes
termed a serotonin partial agonist reuptake inhibitor
(SPARI) [53]. In animal models, there was promise of faster
antidepressant effects, but this has not been replicated as
yet in human trials. As a newer agent, no meta-analyses
exist like those discussed previously for SSRI, SNRI, TCA,
mirtazapine, or bupropion. However, it appears to have a
lower risk of weight gain and sexual side effects than the
SSRI or SNRI, based on various noncomparative FDA trials. A
1-year, open-label multicenter study assessing the longterm safety of vilazodone found the drug to be safe and
well tolerated by MDD adults, with no clinically important
changes in physical examinations, electrocardiograms, or
clinical chemistries [54].
Like vilazodone, vortioxetine possesses multimodal activity
and is often classified as a serotonin modulator and stimulator
(SMS). In addition to its serotonin reuptake-blocking (i.e.,
SRI) properties, it appears to have mixed agonist–antagonist
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effects on a variety of serotonin receptors [55]. For example,
it agonizes 5-HT1A receptors and antagonizes the 5-HT1B/D,
5-HT3, and 5-HT7 receptors, making it a unique ADT. A 2014
meta-analysis not only concluded that vortioxetine achieved
significant reductions in depression scores compared
with placebo in 6 of 10 RCTs, but ranked this drug above
escitalopram, vilazodone, and sertraline for both efficacy
and tolerability [56]. Indeed, one potential advantage of this
drug over comparable ADTs is a potentially low risk of sexual
side effects, weight gain, and sedation [55]. An additional
advantage, as cited by McIntyre and colleagues in a recent
study, may lie in its potential to improve cognitive function
in adults with recurrent MDD, effects which the researchers
determined to be independent of depressive symptom
relief and may be due to the drug’s unique 5-HT7 receptor
antagonism [57].
Of note, a large meta-analysis has been conducted to
evaluate most of the modern-day antidepressants with
regard to effectiveness and tolerability [58]. Specific
findings here suggest that mirtazapine, escitalopram (SSRI),
venlafaxine (SNRI), and sertraline (SSRI) are significantly
more efficacious than duloxetine (SNRI), fluoxetine (SSRI), or
paroxetine (SSRI). These mixed findings would suggest no
definitive superiority of any ADT class, but rather individual
drug superiority. Additionally, two SSRIs (escitalopram and
sertraline) showed the best profiles of patient acceptability
and thus the lowest rates of discontinuation, in support of
previous data showing the SSRI class to be the best tolerated.
Finally, the authors determined that sertraline for moderateto-severe MDD may offer the best balance of effectiveness,
acceptability, and cost. Of note, the newer levomilnacipran,
vilazodone, and vortioxetine were not included in this
meta-analysis.

ADT: the take-home message
Thus far, this paper has sought to correct the perception,
inadvertently fueled perhaps by generalized drug approval
and marketing procedures, that ADTs are equally appropriate
and effective for all depressed individuals. This “one-sizefits-all” belief is as inaccurate as it is potentially harmful.
The clinical reality is that there is often a particular ADT
class, if not single drug, that is best suited for each patient.
Selecting ADT among the wide array of options depends
on the prescriber’s astute appraisal of symptoms, comorbid
conditions, tolerability, and other patient-centered factors.
Table 1 concisely summarizes the specific drugs, side effects,
and important prescribing considerations associated with
each ADT class. While it is true that a psychiatrist’s expertise
can only come from years of clinical experience and may
appear out of reach to those lacking requisite training,
there are nonetheless several rules of thumb that the health
professional may find helpful to follow. Many of these have
been detailed here. For example, patients with symptoms
suggestive of DLPFC hypofunction, such as fatigue, poor
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Classes, SEs, and prescribing considerations for ADT.

Class

Drugs

SE

Considerations

TCA

Imipramine
Amitriptyline
Doxepin
Desipramine
Nortriptyline

Weight gain, sedation, dry
mouth, nausea, blurred
vision, constipation,
tachycardia

Generally not first-line therapy due to increased
anticholinergic and cardiotoxic SE

MAOI

Isocarboxazid
Phenelzine
Tranylcypromine
Selegiline

Weight gain, fatigue, sexual
dysfunction, hypotension

Generally not first-line therapy due to serotonin
syndrome and hypertensive crises

SSRI

Fluoxetine
Paroxetine
Sertraline
Citalopram
Escitalopram

Headaches, GI distress,
insomnia, fatigue, anxiety,
sexual dysfunction, weight
gain

Often first-line treatment due to safer SE profile. Subtle
SE differences must be weighed by the prescriber

SNRI

Venlafaxine
Desvenlafaxine
Duloxetine
Levomilnacipran

Nausea, insomnia, dry mouth, SEs are similar to but may be slightly more frequent
headache, increased blood
than with SSRI
pressure, sexual dysfunction,
weight gain

Atypical

Bupropion

Headache, agitation,
insomnia, loss of appetite,
weight loss, sweating

Increased seizure risk in eating disorder and epilepsy
patients. No sexual dysfunction or weight gain. May
also help to quit smoking

Mirtazapine

Sedation, increased appetite,
weight gain

Sedation may be less with higher dose. Much reduced
nausea and sexual dysfunction compared with SSRI/
SNRI. Some risk of reduced white blood cell count

Trazodone

Sedation, nausea, priapism
(rare)

Lower risk of weight gain and sexual dysfunction, but
may cause priapism. Often used to induce sleep as a
positive effect

Vilazodone

Nausea, diarrhea, insomnia

Better SE profile than most ADTs with lower risk of
sexual dysfunction or weight gain

Vortioxetine

Nausea, diarrhea, dizziness

Similar SE profile to the SSRI. May have precognitive
benefits in adults with MDD

ADT, antidepressant treatment; MAOI, monoamine oxidase inhibitor; MDD, major depressive disorder; SE, side effect; SNRI,
serotonin norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.

concentration, and executive problems, may benefit from
SNRIs, NaSSAs, and TCAs, whose noradrenergic activity
specifically targets and modulates DLPFC neurochemistry.
On the other hand, patients with symptoms suggestive of
limbic dysfunction, such as agitation, worry, insomnia, and
suicidality, may benefit from the more serotonergically active
SSRIs, SARIs, SPARIs, or SMSs. For adequate monitoring of
drug response and possible dose escalation, knowledge of
common side effects is fundamental. In addition, prescribers
should be aware of the major ADTs that have been indicated
or shown clinical promise in more than one psychiatric
condition.
MDD is increasingly being acknowledged as part of a
fluid spectrum of mood disorders, and trends in research
suggest that treatment success is often greatest by applying
augmentation, polypharmacy, or treatment-switching

strategies that are sensitive to the patient’s dynamic course
and fluctuating symptoms [59]. In some cases, a medication
switch within ADT class may be as efficacious as a switch
between drug classes, reflecting the importance of subtle
pharmacokinetic and pharmacodynamic differences [60].
The very concept of treatment “success,” in fact, has evolved
over the decades. It is clear today that aggressive, early
therapy focused on achieving complete remission (i.e., total
amelioration of symptoms and return to normal functioning)
far surpasses the FDA’s benchmark of a 50% reduction in
depressive symptoms or severity as the best prognosticator of
long-term outcome, especially in the context of extraordinarily
high MDD recurrence rates [61]. In light of these paradigm shifts
in the understanding of MDD, it is incumbent upon all clinicians
to remain abreast of the latest literature and informed about
the properties, mechanisms of action, and specific indications
of commonly prescribed ADT.
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Figure 1. Treatment algorithm for MDD.
MDD diagnosis

Assess
type & severity
Highly non-functional?
Serious threat of suicidality?

Psychotic features?
Psychiatric or other comorbidities?

Discuss treatment
alternatives

Pharmacologic

e.g. Antipsychotics
anxiolytics

Non-pharmacologic

Start SSRI monotherapy
just below MTD

Comorbid
meds

Combined
treatment

e.g. Psychotherapy
CBT
ECT

3–5 days

Tolerated?
Yes
Increase
to MTD

Switch SSRI
monotherapy

4–6 weeks

Full/
partial
Maintain or
optimize dose

No

4–6 weeks

Yes

Initial
response?

1

None

2
3

Full remission
with normal
psychosocial
functioning?

Choose alternate
ADT monotherapy
(e.g. SNRI, atypical)

No
Consider ADT augmentation,
(e.g. SSRI + Buproprion)
psychotherapy, or alternative

Maintain
& monitor

ADT, antidepressant treatment; CBT, cognitive behavioural therapy; ECT, electroconvulsive therapy; GI, gastrointestinal; MDD,
major depressive disorder; MTD, minimum therapeutic dose; SNRI, serotonin norepinephrine reuptake inhibitor; SSRI, selective
serotonin reuptake inhibitor.

Treatment guidelines for the
general practitioner
Figure 1 illustrates a basic algorithm psychiatrists often
follow in the initial treatment of MDD. This can serve as an
invaluable reference for other clinicians who are also in the
care of a patient with MDD. After the initial diagnosis, the
type and severity of MDD should be meticulously assessed,
since the presence or absence of particular symptoms or

features, as well as the existence of comorbid conditions,
will dictate effective first-line treatment selection. A patient
with severe MDD, for example, may benefit from starting
immediate combined treatment, comprised of an ADT trial
with concurrent psychotherapy; patients with a history of MDD
in whom previous treatment has failed may strongly consider
electroconvulsive therapy, especially if there is serious threat
of suicidality. MDD with psychotic features, on the other hand,
will require concomitant comorbid medication; therefore, an
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ADT monotherapy must be appropriately selected that avoids
dangerous interactions with other psychotropic substances.
While it is important to tailor treatment recommendations to
the patient’s unique health condition, it is no less crucial to
discuss, as always, all possible treatment alternatives, both
pharmacologic and nonpharmacologic, such that the patient
can choose a regimen that they feel comfortable with and can
adhere to confidently.
In most uncomplicated cases, the first-line treatment is usually
monotherapy with an established SSRI, such as sertraline
(Zoloft). An SSRI approach is often seen in clinical practice
and is supported by many guidelines and reviews [62,63].
However, some of the newer SNRIs (e.g., duloxetine [Cymbalta]
or desvenlafaxine [Pristiq]) are occasionally used if the patient’s
symptoms suggest norepinephrine imbalance or there are
strong preferences. Discrepancies in the selection of initial SSRI
monotherapy are usually due to slight differences in side-effect
profiles rather than effectiveness. The prescriber will start the
patient just below the minimum therapeutic dose (MTD), that
is, the threshold, previously established by regulatory trials,
at which the ADT becomes statistically efficacious in treating
MDD. The MTD for sertraline, for example, is 50 mg. A sub-MTD
approach is employed to keep plasma levels, and thus the risk
of potential adverse side effects, low at ADT initiation [64]. This
should build the patient’s trust in the medication, strengthen
rapport, and ultimately improve adherence to daily ADT use,
all of which lead to better outcomes [65]. After 3–5 days of
subtherapeutic dosing, the SSRI is increased to the MTD and
the patient maintained on daily SSRI until reassessment at
approximately 4–6 weeks. A phone communication should
be set up earlier, however, around 2 weeks to monitor acute
side effects, including suicidal ideation [66]. If there is a full
initial response (notable symptom alleviation) at this first
reassessment, the dose should remain at the MTD for another
4–6 weeks, and a new appointment is scheduled at this time
to determine whether complete remission exists. In the case
of a partial response (minimal symptom alleviation) at the first
reassessment, the dose should be steadily and appropriately
increased (optimized), with a reevaluation scheduled at the
4- to 6-week time point. If there is no appreciable response
with an initial SSRI at MTD after the first reassessment, a dose
increase may be warranted, or the ineffective SSRI may instead
be abandoned, and a new SSRI monotherapy trial may begin.

drugsincontext.com

If there is not clear and full remission of symptoms after 8–12
weeks of treatment, prescribers often fully maximize SSRI
dosing, switch to a different ADT class monotherapy, or add an
approved or evidence-based augmentation agent (e.g., SSRI +
Bupropion) or psychotherapy trial, depending on the clinician’s
comfort level [62,61,67]. With regard to switching ADT class
monotherapies, large comparative studies have yet to show a
clear advantage of any one particular strategy, despite several
smaller studies slightly favoring SNRIs [59]. Today, most experts
agree that a class switch is warranted if a patient has not first
received major relief from a previous, fully dosed SSRI. The
rationale is that if maximum serotonergic facilitation has not
provided relief, the pathogenesis of the depression may not
be entirely serotonin-based, and a different neuromodulatory
approach (e.g., a cross-titration onto an SNRI, NDRI, NASSA, or
SPARI) may prove more fruitful [64,68,69].
Leaving a patient in a partial response state may increase
the risk of future MDD relapse, recurrence, suicide, social and
occupational discord, or dysfunction [70]. Clinicians often
measure MDD symptoms again by checking each DSM-5
symptom verbally or by utilizing a rating scale measure.
Sometimes, however, patients may exhibit a fair degree of
symptom resolution (even obtaining statistical remission
according to rating scales) yet may not be truly well again.
For example, symptoms may subside despite the patient
being unable to work successfully, improve grades at school,
or return to interpersonal activities (e.g., attend church,
interact with grandchildren, and manage finance). Along with
diligent monitoring of symptoms, clinicians should establish
psychosocial markers with the patient [64,71]. These markers
are often behaviors that the MDD patient can relate to, which
would indicate that they are socially well, remitted, and
recovered. Patients might consider themselves back to normal
again if, for example, they returned to their volunteer work,
paid their bills accurately and on time, or began working out
or dating again. Full symptom remission and full return to
baseline psychosocial functioning are the ultimate goals of
MDD treatment. A psychotherapist performing psychotherapy
in parallel with a clinician prescribing ADT may be invaluable
for assessing whether psychosocial wellness or remission has
occurred, as typically a therapist will have more face-to-face
time to determine whether there has been a full return to
baseline functioning.
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