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Abstract This article reviews the rationale for and history of
combining antidepressants, as well as the current state of the
evidence, in the treatment of major depression. Although it
has long been suggested that some individuals may benefit
from regimens that combine two dissimilar antidepressants,
enthusiasm for this practice has waxed and waned and there
was never a strong empirical foundation to support this prac-
tice. The tangibly better safety profiles of the newer generation
antidepressants, both singly and in combination, have permit-
ted greater use of such combinations in contemporary practice
than ever before. Combinations that pair a selective serotonin
reuptake inhibitor (SSRI) or serotonin norepinephrine reup-
take inhibitor (SNRI) with a dissimilar antidepressant, such as
bupropion or mirtazapine, are now widely used for patients
who have not responded to trials of first- or second-line
antidepressant monotherapies and have been tested as a po-
tential way of speeding the benefits of treatment. However,
there still is no strong evidence that even the most widely used
combinations have particular merit and clinicians should be
mindful that alternatives exist with more established efficacy.
Moreover, aside from selected cases of drug-drug interactions,
it may take full therapeutic doses of both drugs across a
typically adequate duration of exposure to achieve the desired
effects of combined treatment.
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Introduction

There is no doubt in the management of depressive disorders
that psychiatrists are routinely combining antidepressants in
contemporary practice [1•] and the scope of this practice has
now expanded to include management of difficult-to-treat
depressive disorders, targeted treatment of specific residual
symptoms or side effects, and attempts to accelerate the ben-
efits of treatment in order to improve outcomes by reducing
side effects or relieving persistent residual symptoms [2•, 3].
Antidepressant combinations thus appear to play an important
role in the contemporary management of major depressive
disorder (MDD). One might view this practice as an example
of crafting a “multi-modal” therapy [2•] or “rational” co-
prescription [4], in which the oppressive shackles of conven-
tional orthodoxy have been removed, and creative clinicians
are now able to mix and match various treatment combina-
tions as was never before possible. As appealing as this view
of the state of the art sounds, however, clinicians must recog-
nize that simply because two treatments can usually be safely
combined does not mean that they have additive or synergistic
effects and that the practice of combining antidepressants is
not well-anchored by empirical data [5]. As such, there remain
legitimate doubts about whether this strategy is a truly valu-
able way to improve patients’ outcomes or whether the “art”
of combining antidepressants is better understood as a fad that
has been necessitated by the limits of our current state of
therapeutics, which will eventually be replaced by other, more
promising strategies.

This paper briefly reviews the rationale for combining
antidepressants and summarizes the evidence for and against
the use of combined antidepressant regimens. It is concluded
that the more commonly used antidepressant combinations are
generally safe and that, at the least, the practice of combining
antidepressants can be an expeditious way to minimize the
incidence of discontinuation symptoms or decrease time lost
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to cross-titration or drug wash-outs. There remains, however,
little reason to believe that these strategies are highly or
uniquely effective, especially when compared to better proven
strategies, such as monotherapy with third- or fourth-line
antidepressants (i.e., tricyclic antidepressants [TCAs] or
monoamine oxidase inhibitors [MAOIs]) or the several em-
pirically validated adjunctive strategies (e.g., augmentation of
the antidepressant with lithium or a second generation anti-
psychotic medication such as aripiprazole or quetiapine).

Rational Co-Prescription or Polypharmacy?

Was Shakespeare serious when he had Juliette assert that “…a
rose By any other name would smell as sweet”? With respect
to perception of the risks and benefits of a medical practice,
the name used to describe that practice can make a big differ-
ence! In this case at hand, the term Polypharmacy can be used
to describe the simultaneous prescription of two antidepres-
sants and this name conjures up a much different set of images
than terms such as “rational co-prescription” or “multi-modal
antidepressant therapy,” which radiate an aura of modernism
and therapeutic optimism. With respect to the act of combin-
ing antidepressants, the term polypharmacy could be used to
describe either the use one of two or more medications within
the same broad therapeutic class (i.e., antidepressants) to treat
one condition (MDD) or it could even more narrowly be used
to describe the use of two medications within the same sub-
class or with a similar mechanism of action, such as two
selective serotonin reuptake inhibitors. In some therapeutic
areas of internal medicine, such as the management of hyper-
tension, broad definitions of polypharmacy are obsolete, as it
has become the standard of care for physicians to work
through hierarchies that might begin with a first-line
monotherapy, but quickly move on to different combinations
of antihypertensives. The same situation appears to be hap-
pening within the pharmacotherapy of depression, where at
present there is likely to be consensus only for using the term
polypharmacy to describe the simultaneous prescription of
two medications with the same mechanism of action.

Tricyclic Plus Monoamine Oxidase Inhibitor Combinations

The treatment landscape for MDD changed dramatically
across the last 25 years as a large number of new antidepres-
sants with somewhat differing mechanisms of action or phar-
macodynamics profiles were introduced. Prior to the late
1980s, when the tricyclic antidepressants (TCAs) and mono-
amine oxidase inhibitors (MAOIs) were the onlymajor classes
of antidepressants available, the decision to prescribe a com-
bination of these medications almost automatically raised red
warning flags and, if the practitioner frequently used such
combinations, it was only a matter of time before this practice

would come to the attention of the peer review authority
responsible for ensuring the quality of the prescriber’s care.
At my institution (now called the University of Pittsburgh
Medical Center) at that time, use of antidepressant combina-
tions was one of the standard markers of deviation from the
standard of practice. This policy was not a strictly arbitrary
practice and generally was not performed to suppress thera-
peutic creativity: it was commonly accepted that there was no
clinical reason to combine two TCAs or two MAOIs and it
had been established that it could be dangerous to concurrent-
ly prescribe a MAOI and TCA because of the risk of provok-
ing a serotonin syndrome or some related drug-drug interac-
tion. In that era, only the most expert and/or adventurous
psychopharmacologists would knowingly use TCA + MAOI
combinations and, even then, it was a carefully orchestrated
process that followed a particular protocol (e.g., initiate a TCA
such as amitriptyline first, titrating to a moderate dose before
initiating the MAOI, preferably phenelzine, and slowly titrat-
ing to moderate dose). This time-honored approach to co-
prescription is still used today, although the proportion of
psychiatrists who are able/willing to use TCA + MAOI com-
binations is no doubt much smaller than it was in, say, 1980!

The reason that some psychopharmacologists even consid-
ered combining MAOIs and TCAs—despite the well-known
potential hazard of their combination—was the theoretical
rationale that these drugs initiated their therapeutic effects on
monoaminergic neurotransmission through different, and po-
tentially complementary, mechanisms. Thus, for clinicians
following treatment paradigms shaped by the monoamine
hypotheses of depression, there was good reason to believe
that a depressed patient who was not responsive to a drug that
is primarily a norepinephrine reuptake inhibitor, such as de-
sipramine or nortriptyline, might obtain a categorically better
response if the neurochemical milieu was “enriched” by a
second drug that inhibited enzymatic degradation on mono-
amines. The fact that the most serotoninergic of all the TCAs,
clomipramine, appeared to have the greatest risk of drug-drug
interaction when combined with the most potent MAOI,
tranylcypromine, simply supported the notion that some com-
binations could indeed provoke too much of the desired effect.

With 25+ years of hindsight, it is reasonably certain the
expert prescribers can safely use TCAs and MAOIs together
and that clinical experience suggests that these combinations
are sometimes helpful for patients with more advanced forms
of treatment resistant depression (see, for example, Berlanga
and Ortega-Soto [6]). Nevertheless, this strategy was never
extensively studied: to this day there are only a handful of
randomized controlled trials (RCTs) in the published literature
and none of these studies would actually pass muster as
‘adequate’ by contemporary standards with respect to research
design and statistical power (see, for example, Thase, Trivedi,
and Rush [7]). Perhaps most importantly, there is not a single
study in which nonresponse to an adequate trial of a TCA or

403, Page 2 of 8 Curr Psychiatry Rep (2013) 15:403



MAOI monotherapy was established prospectively, nor is
there a single study in which the sample size was large enough
to have the statistical power to have a reasonable chance to
demonstrate that the combination was reliably more effective
than one or the other monotherapy. Thus, one is hard pressed
to think of a good reason to recommend a combination of a
TCA and MAOI prior to first evaluating the potential benefits
of these medications alone.

Combining Selective Serotonin Reuptake Inhibitors
and TCAs

Themodern era of combining antidepressants was heralded by
the introduction of the SSRIs, which in the United States
began with the approval of fluoxetine in late 1987. The SSRIs
of course rapidly replaced the TCAs as the first line antide-
pressants of choice and, by the mid-1990s, most psychiatrists
and many PCPs preferred to initiate antidepressant therapy
with either fluoxetine or one of the other widely prescribed
members of this class, such as sertraline or paroxetine. Indeed,
for more than a decade these three antidepressants were
among the most widely prescribed medications in the United
States. Such hegemony over the therapeutic landscape was the
result of a very strong and clear value proposition: the SSRIs
were easier to prescribe, safer, and generally better tolerated
than the TCAs, without offering much less in terms of
efficacy.

The widespread use of the SSRIs necessarily resulted in a
new unmet need in therapeutics, namely, identifying effective
strategies for patients with “SSRI-resistant depression”. Of
course, one possibility was to switch from an SSRI back to
an older standard, although it was soon recognized that some
patients ran into trouble when trying to quickly taper and
discontinue some SSRIs, especially paroxetine, because of
discontinuation-emergent somatic symptoms, whereas ex-
treme caution was needed when switching from an SSRI to
an MAOI because of a high risk of drug-drug interactions. In
the case of fluoxetine, the extremely long elimination half-life
of the principal metabolite, norfluoxetine, necessitated up to a
6 week wash-out, which functionally eliminated switching
from fluoxetine to an MAOI from practice algorithms. These
clinical observations underscored the notion that, whereas
switching antidepressants may well be the more heuristically
‘pure’ strategy, in practice it was often easier to implement
adjunctive or combination strategies that might build upon the
effects of ongoing SSRI therapy.

One such strategy was suggested by the findings of the
comparative treatment literature of the 1980s and early 1990s.
Specifically, although the TCAs and SSRIs were generally
found to be comparably effective in randomized controlled
trials (RCTs), there was evidence from inpatient studies that a
subset of TCAs known as tertiary amines, including

clomipramine and amitriptyline, may actually be more effec-
tive treatments for severe depression [8]. As the most likely
explanation for the efficacy advantage for tertiary amine
TCAs relative to the SSRIs, but not the more noradre-
nergically selective secondary amine drugs such as nortripty-
line or desipramine, was the former drugs’ effects on both
noradrenergic and serotoninergic neurotransmission; it was
therefore reasonable to consider adding a secondary amine
TCA to an ongoing course of SSRI therapy as a means to
enhance efficacy.

Early clinical experiences with SSRI + TCA combinations
were reassuring in that it was far safer and easier to combine
these medications than it was to add an MAOI to a TCA [9].
Although some issues with pharmacokinetic drug–drug inter-
actions arose with some combinations of these drugs, the
mechanisms mediating these adverse effects, namely inhibi-
tion of CYP450 isoenzymes, were readily addressed by ther-
apeutic drug monitoring and, when necessary, using lower
doses of the TCAs. Moreover, some SSRIs, including sertra-
line and citalopram, had little effect on the metabolic activity
of CYP450 isoenzymes such as CYP 2D6 and could be used
in combination with TCAs with little risk of pharmacokinetic
drug-drug interactions.

Seminal Studies of TCA + SSRI Combinations The most
influential of the early reports on TCA + SSRI combinations
was that of Nelson and colleagues [10], which was published
less than 4 years after fluoxetine was launched in the United
States. In this preliminary study, a standardized, albeit open-
label, inpatient treatment protocol was used to evaluate the
safety and utility of the combination of fluoxetine and desip-
ramine. Although the protocol specified use of therapeutic
doses of both medications, serial plasma drug levels were
obtained to ensure that the desipramine dose was in a targeted
therapeutic range. A total of 14 MDD patients were treated
according to this protocol and their outcomes were compared
to a historical control group consisting of 42 MDD inpatients
who were treated previously on the same unit with desipra-
mine monotherapy (average dose: 175 mg/day). Patients in
the combined therapy case series received fluoxetine 20 mg/
day in addition to desipramine (median dose: 125mg/day) and
were significantly more likely to benefit from treatment, with
a week 4 remission rate of 71 % compared to 14 % in the
control group. Beyond the methodological issues linked to the
open and nonrandomized nature of the case series, which
would be expected to inflate perceptions of benefit, the com-
bined therapy group also had significantly higher desipramine
plasma levels, despite serial dose adjustment, which might
have influenced response rates. Nevertheless, the magnitude
of the difference between these groups was so large that this
combination appeared to be a very promising strategy.

The results of subsequent studies have not been so clear-
cut. In fact, only one of three RCTs evaluating the desipramine
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+ fluoxetine combination has yielded supportive efficacy
findings. In the first study, a small multi-center trial [11], 41
outpatients with MDD who had not responded to a prospec-
tive, 8-week course of fluoxetine monotherapy (20 mg/day)
were randomized to receive 4 weeks of additional double
blind therapy with one of the three following options: 1)
fluoxetine, with the dose increased to 40 to 60 mg/day; 2)
fluoxetine 20 mg/day plus desipramine 25 to 50 mg/day; or 3)
fluoxetine 20 mg/day plus lithium 300 to 600 mg per day. As
all three of these strategies were potentially effective options,
this study had no true control group and, as such, statistical
significance would require that one active option was clearly
superior to the others. Moreover, with only about 17 patients
per treatment arm, adequate statistical power was only avail-
able to find extremely large (e.g., >50 %)—and very unlike-
ly—differences between the treatments. Thus, the main find-
ing, namely that no significant differences were found, was
not surprising. It was potentially noteworthy that, when nu-
meric trends were noted, they consistently favored the group
that was treated with higher doses of fluoxetine over the
groups receiving combined antidepressants or lithium aug-
mentation. For example, the group that received higher dose
fluoxetine therapy had a 53% remission rate, as compared to a
25 % remission rate for the group that received the fluoxetine
+ desipramine combination and a 29 % remission rate for the
group that received lithium augmentation of fluoxetine. A
second, larger study (n=101) using the same protocol was
subsequently completed and, again, no clear advantage was
found for combining these doses of fluoxetine and desipra-
mine as compared to simply increasing the dose of fluoxetine
[12]. When considered together, these studies clearly demon-
strated that, for patients who did not benefit from lower dose
SSRI therapy, it was not particularly helpful to add low doses
of desipramine.

One way to reconcile the exciting preliminary findings of
Nelson et al. [10] and the subsequent, dispiriting results of
Fava et al. [11, 12] is to focus on the dose of desipramine and
the potential importance of therapeutic drug monitoring. Giv-
en that TCAs do have dose-response relationships, it is not
trivial that Nelson and colleagues [10] used more than twice
the dose of desipramine and employed therapeutic drug mon-
itoring to ensure that plasma levels were within the therapeutic
range. The results of the third controlled study of the fluoxe-
tine + desipramine combination, conducted by Nelson and
colleagues [13], specifically address these issues. In this trial,
39 inpatients with MDD were randomly assigned to 6 weeks
of double blind treatment with: 1) fluoxetine monotherapy,
20 mg/day; 2) desipramine monotherapy, average dose
294 mg/day; or 3) combined therapy (fluoxetine 20 mg/day
+ desipramine 98 mg/day). The large disparity in desipramine
doses reflects the fact that the protocol used an unblinded
monitor to ensure that the plasma levels of the two groups
were matched within a specified therapeutic range to the

extent that was possible. Nelson and colleagues found strong
evidence in favor of the fluoxetine + desipramine combina-
tion. For example, whereas the groups receiving fluoxetine
and desipramine monotherapies had remission rates of 7 %
and 0 %, respectively, the group treated with the combination
achieved a 54 % remission. These findings strongly suggest
that one must ensure that the plasma levels of the TCA are
fully within the therapeutic range in order to capitalize on the
potential merits of this combination therapy.

Combining SSRIs and Bupropion

As clinicians were gaining experience using combinations of
fluoxetine and TCAs, the novel, non-serotoninergic antide-
pressant bupropion was reintroduced in the United States in
1989. Bupropion is classified as a norepinephrine dopamine
reuptake inhibitor, although the results of PETstudies utilizing
transporter imaging methods have raised questions about the
potential clinical significance of the relatively small magni-
tude of effects on dopamine neurotransmission [14, 15]. By
the end of the 1990s, bupropion had largely replaced the
TCAs as the drug of choice for combining with SSRIs.
Bupropion supplanted the TCAs for several reasons, including
a better overall safety profile and a virtual absence of sexual
side effects. The groundswell of clinical enthusiasm for com-
bining bupropion and SSRIs was not supported by data from
well-controlled trials and, across the past decade, the state of
the evidence has only marginally improved.

There have been three randomized studies of SSRI +
bupropion strategies utilizing active comparators [16, 17,
18••]. In the first, a multicenter trial conducted in Canada,
Lam and colleagues [16] studied MDD patients who had a
past history of nonresponse to at least one adequate trial of
antidepressant therapy and prospective nonresponse to a trial
of either the SSRI citalopram or bupropion sustained release
(SR). The choice of drugs for the prospective trial was left up
to the treating clinician. Next, the 61 patients who did not
respond to monotherapy were allocated to either the combi-
nation of citalopram and bupropion SR (n=32) or a switch to
another course of monotherapy with the alternate medication
(n=29). For logistical reasons the investigators did not use
conventional random assignment to treatment, but instead
used a quasi-randomizationmethod based on alternating study
months. With respect to the primary outcome, response rates,
they found that the group receiving combination therapy was
somewhat more likely to respond (56 %) than the group
receiving the alternate monotherapy (38 %), although this
potentially meaningful 18 % between-group difference was
not statistically significant. A slightly larger trend likewise
favored the combination strategy for remission rates: 28 %
versus 7 %. A statistically significant difference was found on
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a key secondary endpoint, reduction of depressive symptoms.
The combination was also reasonably well tolerated and attri-
tion from the combination strategy was no greater than ob-
served with the monotherapy.

The second comparison was conducted as part of the large
multicenter US study known as STAR*D [17]. In STAR*D,
the combination of citalopram and bupropion SR was evalu-
ated in patients who had not remitted despite a vigorous trial
of citalopram monotherapy (i.e., up to 60 mg/day across up to
14 weeks) [13]. One of the aims of STAR*D was to approx-
imate “real world” conditions and, as such, treatments were
studied in both primary care and psychiatry settings using
open label (unblinded) delivery of treatment and independent
(blinded) clinical evaluators. The citalopram + bupropion
combination was studied in the second level of the study,
using an equipoise-stratified randomization scheme was used
to allocate approximately 1200 patients across seven strate-
gies; four of the strategies involved switching treatments and
three of the strategies were adjunctive/combining approaches.
Although the STAR*D investigators had intended to directly
compare the switching and adjunctive/combining strategies,
the randomization procedure did not work as planned and too
few patients accepted randomization across all of the strata to
permit the planned comparisons. Thus, the combination of
citalopram and bupropion could only be compared to the
combination of citalopram and the anxiolytic buspirone, not
to bupropion monotherapy or any of the other switching
strategies. A total of 565 patients who had not remitted with
citalopram monotherapy allocated to these arms, making this
the largest study of combined antidepressant treatment ever
undertaken at the time. Moreover, the STAR*D investigators
had not expected the adjunctive buspirone therapy option to
be particularly effective and, as such, it could be thought of as
a proxy for an active placebo. With these caveats in mind, the
lack of significant differences between the two groups does
not engender great confidence in the utility of the SSRI +
bupropion combination. That said, the combination of
citalopram and bupropion was well tolerated and there was a
small, but statistically significant advantage for the combined
antidepressant therapy group on the self-report version of the
Quick Inventory of Depressive Symptomatology and second-
ary post hoc analyses using a novel psychometric approach
similarly confirmed a small advantage of for the antidepres-
sant combination relative to citalopram + buspirone [19].

The third comparison of the combination of an SSRI and
bupropion SR was conducted as part of the COMED study
[18••]. This study, which was conducted by a subgroup of the
STAR*D investigators, tested the hypothesis that combined
therapy might actually accelerate response or lead to better
outcomes from the initiation of therapy. A total of 665 patients
were randomized to 12 weeks of treatment in one of three
arms: 1) the SSRI escitalopram (10–20 mg/day) plus single
blind placebo; 2) escitalopram (10–20 mg/day) plus

bupropion SR (150–400 mg/day); or 3) the combination of
the SNRI venlafaxine extended release (ER) and mirtazapine.
Treatment was openly adjusted and outcomes were assessed
single blind by an independent evaluator. The planned com-
parisons involving the third arm will be discussed in the next
section.

With respect to the contrasts between SSRI + placebo and
the SSRI + bupropion SR combination, remission rates were
almost identical (about 39 % for both groups) and there were
no differences between the groups with respect to speed of
response or reductions in depressive symptom scores. Inter-
estingly, despite using an identical protocol, patients in the
escitalopram + placebo arm received a more vigorously titra-
tion of the SSRI (mean dose: 17.6 mg/day) than did those in
the combination therapy group (mean escitalopram dose:
12.8 mg/day). Thinking back to one of the key findings
gleaned from the studies of desipramine and fluoxetine, it
may be that one must be willing to use full or maximal doses
of both the bupropion and the SSRI if one hopes to capitalize
on their combined therapeutic potential.

Combining SSRIs/SNRIs and Mirtazapine

The tetracyclic compound mirtazapine is relatively unique
because it is one of the few modern antidepressants to have
no direct effects on monoamine uptake transporters. The
antidepressant effects of mirtazapine are thought to result from
simultaneous modulation of noradrenergic and serotoninergic
neurotransmission by antagonism of alpha-2 autoreceptors
and heteroceptors and blockade of post-synaptic serotonin 2
and 3 receptors. Mirtazapine also has the most potent
antihistaminergic effects of all the modern antidepressants,
although this effect may have more to do with characterizing
the side effect profile of this drug than its antidepressant
MOA. When compared to the SSRIs, mirtazapine
monotherapy was shown to be comparably effective, overall,
with a somewhat more rapid onset of action [20]. Mirtazapine
also had a more favorable effect on sleep disturbances than the
SSRIs, although it was more likely to cause sedation and
weight gain [20]. From the time of introduction, it was
suspected that the combination of mirtazapine and SSRIs
might have some synergistic or additive effects by virtue of
both complementary symptomatic effects and, perhaps, less-
ening of particular side effects associated with serotonin re-
uptake inhibition; case reports of combinations of mirtazapine
and other antidepressants rapidly emerged following its intro-
duction in the mid-1990s and Stahl even suggested that
mirtazapine was a critical component of a three drug antide-
pressant combination that he named California Rocket Fuel
(see Thase [5]).

The literature contains a limited amount of support for the
utility of mirtazapine combined with SSRIs and SNRIs. The
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first study to evaluate mirtazapine combination therapy studied
26 outpatients with a history on nonresponse to at least one
adequate course of antidepressant therapy [21]. Patients contin-
ued to take the ineffective primary antidepressant (primarily
SSRIs) and were randomized to receive either active mirtazapine
(15–30 mg/day) or a double blind placebo. After 4 weeks of
therapy, the group receiving the adjunctive mirtazapine had a
significantly greater reduction in depressive symptoms than the
group receiving a placebo adjunct to ongoing antidepressant
therapy. The remission rates were 45 % and 13 %.

The second study to evaluate this particular combination
tested the hypothesis that SSRI + mirtazapine would produce
a faster or more dramatic response than monotherapy from the
outset of treatment [22]. In this trial, 61 outpatients withMDD
were randomized to 6 weeks of double-blind therapy with: 1)
mirtazapine (30–60 mg/day); 2) paroxetine (20–40 mg/day);
or 3) mirtazapine plus paroxetine. When compared to the
monotherapies, the combination of mirtazapine plus paroxe-
tine was reasonably well-tolerated and did not result in signif-
icantly greater attrition. The combined treatment group also
experienced a significantly larger reduction in depression
symptom scores than the monotherapy groups. At week 6,
remission rates were 43 %, 19 %, and 26 % for the combined,
mirtazapine alone, and paroxetine alone groups. These poten-
tially meaningful between-group differences were not statisti-
cally significant in a study of this size.

A subsequent larger study (N=105) [23••] led by the same
principal investigator randomly assigned patients to receive
6 weeks of therapy with: 1) fluoxetine (20 mg/day) plus placebo;
2) fluoxetine (20 mg/day) in combination with mirtazapine
(30 mg daily); 3) mirtazapine(30 mg/day) in combination with
venlafaxine (225 mg/day); or 4) mirtazapine (30 mg/day) in
combination with bupropion (150 mg/day). This study again
tested the hypothesis that patients receiving combination antide-
pressant therapy would show a more rapid or more complete
remission from the outset of therapy. For this study, the group
receiving fluoxetine plus placebo served as the basis of compar-
ison; this group had aweek 6 remission rate of 25%.By contrast,
all three of the combination therapy groups had superior out-
comes, with remission rates of 52 %, 58 %, and 46 % for the
groups receiving fluoxetine, venlafaxine, and bupropion, respec-
tively. The side effect burdens associated with the 3 combination
strategies were not markedly worse than what was observed in
the fluoxetine plus placebo group and there were no significant
differences in attrition from the treatment protocol.

Two other studies evaluated the combination of mirtazapine
and venlafaxine. One evaluated the combination of mirtazapine
and venlafaxine as a “fourth step therapy” in the multistage
STAR*D trial [24]. As with the other STAR*D comparisons,
this trial involved open-label administration of studymedications
and independent assessments by clinical evaluatorswhowere not
aware of the treatment assignment. A total of 109 patients who
had not responded to three sequential treatment trials were

randomly assigned to treatment with either the AD combination
(mirtazapine, mean dosage 36 mg daily; venlafaxine extended
release, mean dosage 210 mg daily) or the MAOI
tranylcypromine (mean dosage, 37 mg daily). Some portion of
the study group had not responded to mirtazapine and (or)
venlafaxine monotherapy during earlier stages of the study,
although this unreported number was likely to be small and
insufficient for secondary analyses. At the end of 12 weeks of
treatment, neither treatment strategy was particularly effective,
with final remission rates of 7 % and 14 % for the
tranylcypromine and combination therapy groups, respectively.
Nevertheless, the combination strategy was associated with sig-
nificantly greater reduction of depressive symptoms and signif-
icantly less attrition, owing to side effects. These findings suggest
that the combination of venlafaxine and mirtazapine has certain
advantages, compared with tranylcypromine, for patients with
more advanced grades of treatment resistant depression who
have not benefited adequately from several prior treatments. This
conclusion is limited by the relatively low average dose of
tranylcypromine, which indicates that less than one-half of the
patients who received this therapy actually took an adequate dose
of medication. An additional conclusion suggested by this latter
finding is that clinicians in contemporary practice are better able
to implement a trial of combination therapy with newer-
generation ADs than they are able to implement an adequate
trial with an MAOI.

The second comparison was conducted as part of the
COMED trial [18••], which—as described earlier—evaluated
whether combination therapy could speed or enhance recov-
ery rates from the outset of therapy, using escitalopram +
placebo as the standard of comparison. A total of 220
COMED patients were randomized to receive the combina-
tion of venlafaxine (final mean dose: 178 mg/day) and
mirtazapine (final mean dose: 18 mg/day). The outcome of
the group was essentially identical to that of the escitalopram
+ placebo group across 12 weeks of therapy. For example, the
combined group had a remission rate of 38 % compared to the
39 % remission rate of the escitalopram plus placebo group
and both groups had 52 % response rates. Although dropout
rates also were similar, the combined group did report a
significantly greater side effect burden. Thus, it seems likely
that if one tried to enhance the efficacy of this combination by
increase further the doses of one or the other of the compo-
nents, an even greater disadvantage in tolerability would have
been evident. In short, the COMED study provided no evi-
dence to support the decision to begin antidepressant medica-
tions from the outset of therapy.

Conclusions

The paucity of well-controlled studies of combined antide-
pressant strategies, coupled with inconsistencies in the
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findings of the studies that have been completed, justify the
conclusion that this commonly used approach has not been
adequately researched. That most of the studies suggest that
combining antidepressants of dissimilar structure and mecha-
nism of action may convey some greater benefit (compared
with monotherapies), coupled with the need for more effective
treatments for our depressed outpatients, certainly provides a
strong justification for further research on this topic.

Despite the need for more research, there are two good
reasons to continue to use antidepressant combinations in
clinical practice: 1) there is a clear need for alternate treat-
ments for patients who do not respond to our standard first and
second line medications and 2) the flow from the “pipeline”
that delivers unique antidepressants that could truly help those
who are not helped by our current standards has, at least
temporarily, slowed to a trickle.

As a clinical researcher, I accept that there will never be
sufficient resources to support enough well controlled studies
to be conducted to adequately answer all of the important
questions in our area of therapeutics. As a practitioner, I
likewise accept that it is not possible to fully apply the prin-
ciples of evidence based medicine when I must make deci-
sions about whether or not to combine two antidepressant
medications. Thus, despite the “less than desired” amount of
data from large, well-controlled studies and a complete lack of
FDA approval for any particular antidepressant combination, I
do use antidepressant combinations under some circum-
stances in my practice. The most rational combinations of
antidepressants involve medications that have dissimilar
mechanisms of action, such as bupropion and an SSRI or
venlafaxine and mirtazapine. One might interpret from the
existing evidence that it is necessary to use fully therapeutic
doses of both medications in order to maximize the efficacy of
the combination. The safety of such a combination is in-
creased by picking medications that either do not have phar-
macokinetic interactions or whose interactions can be moni-
tored or even capitalized by therapeutic drug monitoring. The
use of such rational drug combinations should not be used to
the exclusion of both older (e.g., lithium) and newer (e.g.,
second generation antipsychotics such as aripiprazole and
quetiapine) adjunctive therapies with proven efficacy or
time-tested older therapies such as the TCAs or MAOIs.
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