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Background:Pharmacotherapeutic strategies
that target specific/actions at multiple neuronal
receptors or cellular<components may offer a su-
perior approach for treatment of refractory
depression. Mirtazapine'is’a novel antidepres-
sant which has a mechanism‘that involves the
enhancement of noradrenergic and serotonergic
neurotransmission via blockadeafadrenergic
autoreceptors and heteroreceptors‘without activity
at the serotonin transporter. Mirtazapine'is thus a
compelling candidate for augmentation treatment
in patients who fail to achieve adequate response
with other antidepressant medications:

Method: Twenty patients with DSM-IV major
depression or dysthmia who had persistent de-
pressive syndromes despite at least 4 weeks of
standard antidepressant pharmacotherapy were
given augmentation with mirtazapine (15 to 30
mg p.o. g.h.s.) on an open-label basis. Clinical
assessments of status at baseline, 2 weeks, and
4 weeks were used to rate response.

Results:Forty-five percent (N =9) of the
sample were responders at 2 weeks. At the 4 week
follow-up, 55% (N = 11) were responders, 30%
(N = 6) were nonresponders, and 15% (N = 3)
had discontinued treatment owing to side effects.
Common side effects included weight gain and
sedation.

Conclusion: These data suggest that the addi-
tion of mirtazapine may be beneficial for patients
who have refractory depression, but side effects
are prominent at the doses we used. Controlled
trials to further evaluate the efficacy and safety
of mirtazapine augmentation are needed.
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T he introduction of antidepressant agents with a
greater selectivity for the serotonin (5-hydroxy-
tryptamine [5-HT]) neurotransmitter system (e.g., selec-
tive serotonin reuptake inhibitors [SSRISs]) has been con-
sidered one of the greatest advances in the past few
decades of antidepressant drug research and development.
Having eliminated direct receptor actions with choliner-
gic muscarinic receptorg,-adrenoceptors, and histamine
H, receptors, the SSRIs clearly offer a more tolerable
pharmacotherapy than did the class of tricyclic antidepres-
sants (TCAs), which preceded them. Although greater tol-
erability may lead to greater efficacy through enhanced
compliance, the SSRIs do not appear to confer a more fa-
vorable overall antidepressant response. A meta-analysis
comparing SSRI and TCA efficacy shows the two classes
are globally similar, but a superiority may exist for TCAs
in_the treatment of hospitalized and severely depressed
patients. It has been hypothesizétht the ability to in-
hibit'the reuptake of norepinephrine may have been a key
feature ofthe TCAs that was lost in the SSRIs.

Evidenee supporting a role for enhanced norepineph-
rine function.in_the mechanism of antidepressant action
comes from the use of relatively selective norepinephrine
reuptake [nhibitars, such as desipramine, in which effi-
cacy as a monotherapy has been clearly established. Elec-
troconvulsive therapy' (ECT) also has been shown to in-
crease the release of norepinephfigeveral lines of
evidence support the notion:that serotonin/norepinephrine
synergism may produce the best-antidepressant effect for
severe depression. Combination drug studies, in which
both serotonin and norepinephrine neurotransmitter sys-
tems are targeted by treatment with an SSRI plus a selec-
tive norepinephrine reuptake inhibitor (e!g:, fluoxetine
plus desipramin€),suggest that the dual action may be
better than selectivity for either neurotransmitter alone in
a severely ill inpatient population. Another example of the
benefit of this approach is reflected in the efficacy of the
non-TCA venlafaxine in highly refractory patiefitghis
drug simultaneously inhibits the reuptake of both seroto-
nin and norepinephrine without affinity for those postsyn-
aptic receptors that are responsible for TCA-like side
effects.

Norepinephrine neurotransmission is partly under the
control of the presynaptia,-adrenergic autoreceptors.
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When stimulated by norepinephrine, these receptors inhibit addition of mirtazapine. Simple descriptive statistics were
the release of norepinephrine into the synapse. Anotherused to characterize the patient sample and results.
type ofa,-adrenergic receptor, called a heteroreceptor, is

located on the presynaptic terminal end of serotonergic RESULTS
neurons; when stimulated by norepinephrine, it inhibits the
cell's release of serotonin. Blockadeosfadrenergic au- Clinical characteristics for the patient sample (N = 20)

toreceptors and heteroreceptors should, therefore, enhancare presented in Table 1. The group was composed of 9
both norepinephrine and serotonin transmission, respec-(45%) men and 11 (55%) women, with ages ranging from
tively.® Several clinical reports have suggested that yohim- 23 to 60 years (meanSD = 44.0+ 7.2). Most patients
bine, ana,-adrenoceptor antagonist, potentiates the anti- had a primary DSM-1V diagnosis of major depressive dis-
depressant_effects of other serotonergic antidepressanworder, but 1 patient with a primary diagnosis of dysthy-
drugs®and ECT mic disorder was also included in the sample. Me&D
These findings inspired us to explore the possibility that age at onset of depressive illness was 384 years,
mirtazapine, a novel-antidepressant which has a pharma-with 0.7+ 0.9 prior psychiatric hospitalizations and
cologic profile that“includes antagonism for the same 2.5+ 1.4previous antidepressant medication trials. At the
a,-adrenoceptors as yohimbiHe! may hold similar po- time of mirtazapine augmentation, patients had been tak-
tential in the augmentation/of standard antidepressants foring their primary antidepressant agents for 4 to 167 weeks
severe or refractory depression,-This preliminary, open- (meant SD = 41.9+ 27.1).
label study describes the efficacy and side effects experi- Details about the mirtazapine augmentation phase are
enced when mirtazapine was added in 20 patients with presented in Table 2. Primary antidepressants were either
depressive disorders nonresponsive to'standard antidepresSSRIs, venlafaxine, or a combination or desipramine or

sant medication treatment. bupropion with an SSRI or venlafaxine. Common concur-
rent medications included benzodiazepines (55% of the
METHOD sample) and conventional neuroleptics (10%); 1 patient

was maintained on adjuvant lithium treatmdnon adju-

Twenty consecutive adult outpatients presenting with vant levothyroxine treatment, and 1 on low-dose trazo-
refractory depressive syndromes were offered and-con-done treatment for hypnotic purposes.
sented to mirtazapine augmentation on an open-label ba<".. CGI-S scores at baseline were rated as “mild” for 1 pa-
sis. Treatment-refractory depression was defined as fail-‘tient (5% of the sample), “moderate” for 10 patients
ure to experience adequate response (much or very much50%);.and “severe” for 9 patients (45%). The majority
improvement) to at least 4 weeks of treatment with stan- (90%) of patients were started and maintained on a mir-
dard antidepressant medications at the highest tolerabletazapine dose of 15 mg p.o. g.h.s.; 2 patients (10%) were
dose. All patients were being seen for medication manage-started-on the higher dose of 30 mg/day, while 2 other pa-
ment in the Butler Hospital Mood Disorders Program in tients (10%) underwent a dose titration from 15 mg/day
Providence, R.I. Patients were eligible for the study if they to 30 mg/day.after.2.weeks.
met DSM-IV criteria for a primary diagnosis of major At the 2-week follow-up point, 45% (N =9) of the
depressive disorder or dysthymic disorder. Mirtazapine, sample met criteria,(CGl:I'score of 2 or 3) for response
15-30 mg p.o. g.h.s., was added to the primary antidepres-and 35% (N = 7) were nonresponders; the remaining pa-
sant agents, which were continued at the same dosedients did not have follow-up visits at week 2, so ratings
throughout the augmentation period. Concurrent medica- were not available for that time<point. After 4 weeks of
tions (e.g., benzodiazepines, neuroleptics) were similarly mirtazapine augmentation, 55% (N =11) of the original
continued at their previous doses throughout the augmen-sample were responders, 30% (N = 6).were nonrespond-
tation trial. ers, and the remaining 15% (N = 3) had.discontinued mir-

Information about emergent side effects was obtained tazapine owing to intolerable side effects. Side effects in-
through general verbal inquiry at each follow-up contact, cluded weight gain, sedation, activation, gastrointestinal
which typically occurred biweekly. Consensus Clinical distress, appetite increase, hypersomnia, and; in X’patient,
Global Impressions scale (C&ljatings of baseline sever-  a syndrome characterized by depersonalization‘and audi-
ity of depressive illness (CGI-S) and clinical change after tory hyperacusis.
2 and 4 weeks of mirtazapine augmentation (CGI-I) were
made by the treating psychiatrist (Z.J.) in conjunction with Case Vignettes
2 collaborating research psychiatrists (L.L.C. and L.H.P.),  Mr. A, a 39-year-old man, presented with a 10-month
using all available clinical data. Positive response was de- history of depressed mood, anhedonia, decreased libido,
fined by a CGI-I score of 2 (“much improved”) or 3 (“very insomnia, decreased energy, poor concentration, hope-
much improved”), based on clinical presentation relative lessness, worthlessness, guilt, and suicidal ideation. He
to preaugmentation baseline state, at 2 and 4 weeks aftehad had similar episodes since childhood, with chronic in-
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Table 1. Patient Characteristics

Age at  Number of Number of Past Number of Weeks Taking
Age Onset Hospital Antidepressant Primary Antidepressant

Patient Sex (y) ) Admissions Trials Prior to Augmentation DSM-IV Diagnosis
1 F 47 45 1 2 32.0 Major depressive disorder, recurrent
2 F 60 50 0 3 10.5 Major depressive disorder, recurrent
3 F 40 39 4 4 40.5 Major depressive disorder, recurrent, w/psychotic
and melancholic features; bulimia nervosa
4 M 55 53 0 3 32.0 Major depressive disorder, recurrent; generalized
anxiety disorder
5 F 44 42 4 3 36.0 Major depressive disorder, recurrent, w/melancholic
features
6 M 39 39 0 2 31.0 Major depressive disorder, recurrent
7 F 44 42 0 0 7.0 Major depressive disorder, single episode
8 M 51 23 1 4 73.0 Major depressive disorder, single episode;
dysthymic disorder
9 F 53 48 0 1 57.0 Major depressive disorder, single episode; panic
disorder with agoraphobia
10 M 50 34 0 3 79.0 Major depressive disorder, recurrent; cocaine
dependence in full remission
11 M 45 25 1 4 167.0 Major depressive disorder, recurrent
12 M 51 49 0 8 22.0 Dysthymic disorder
13 F 43 42 0 1 24.0 Major depressive disorder, single episode;
dysthymic disorder
14 F 23 20 0 2 47.5 Major depressive disorder, single episode;
obsessive-compulsive disorder
15 F 38 30 2 1 6.0 Major depressive disorder, recurrent
16 F 35 32 1 3 76.0 Major depressive disorder, recurrent
17 M 24 23 0 1 18.0 Major depressive disorder, recurrent; dysthymic
disorder
18 M 41 40 0 1 65.0 Major depressive disorder, recurrent; dysthymic
disorder
19 M 41 36 0 3 4.0 Dysthymic disorder
20 F 56 56 0 0 10.5 Major depressive disorder, recurrent

tercurrent symptoms of low-grade gloominess and anhedoireatment. Her total score on the modified 25-item
nia, but had never been treated with medication. He beégarHamilton Rating Scale for Depression (HAM*®yvas 25
sertraline monotherapy with gradual dose increase to 200nhen-mirtazapine, 15 mg/day, was added to fluoxetine.
mg/day and experienced a partial response, but insomniaShe/reported dramatic improvement over the first 5 days
anhedonia, negative thinking, and anxiety remained promi-of mirtazapine augmentation, and her HAM-D score was 0
nent. Lithium augmentation was undertaken, with doses upat the 4-week follow-up visit. She described being in good
to 1800 mg/day (serum level = 0.6 mEq/L), but he experi- spirits, feeling ambitious and energetic, and experiencing
enced only a mild improvement and developed significant good sleep.
side effects of nausea, diarrhea, and tremor. Lithium was
subsequently discontinued, and sertraline was further in- DISCUSSION
creased to 250 mg/day, with mild additional benefit. Nearly
13 months after the start of sertraline, mirtazapine, To our knowledge, this is thefirst published report on
15 mg/day, was added. At follow-up visits, Mr. Areported the use of mirtazapine augmentation-for refractory depres-
significant improvement in the remaining symptoms of an- sion. Mirtazapine was used because it.enhances both nor-
hedonia, apathy, and pessimism, without side effects. Headrenergic and serotonergic neurotransmission via target-
commented, “I am enjoying life and looking forward to ing of several distinct receptor mechanisms: This work is
every new day.” largely driven by the hypothesis that increased noradrener-
Ms. B, a 44-year-old divorced woman, presented gic activity provides some synergistic input to serotoner-
for her first antidepressant treatment after 2 years ofgic neurotransmission and the eventual cascade’of intra-
anhedonia, irritability, feeling overwhelmed by day-to-day cellular events that ultimately lead to antidepressant effect.
tasks, weight gain (30 Ib), fatigue, and variable sleepAll of the antidepressant regimens to which mirtazapine
disturbance. Her family history was positive for major was added in our series had the property of inhibiting the
depression in her mother and in her daughter. In describingerotonin transporter through which serotonin is taken
her current state, she noted, “I do what | need to do robotback up into the presynaptic neuron, thereby increasing
like ...l wake up tired ...l goto bed tired ...l am tired of the available serotonin in the synaptic cleft. Mirtazapine
being tired.” She was started on fluoxetine, 20 mg/day, butmay further contribute to net firing of the postsynaptic se-
did not evidence any response after 7 weeks of drugrotonin neuron by blocking the inhibitory effects of pre-
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Table 2. Response to Mirtazapine Augmentation®

Primary 2-Week 4-Week
Antidepressant(s), Concurrent CGI-S CGI-I° CGI-If
Patient Daily Dose Medications  Baselfne Score Responder Score Responder Side Effects

1 Fluoxetine, 40 mg Lorazepam 4 n/a 0 No Weight gain
2 Venlafaxine, 100 mg Clonazepam 4 40 No 1 No Weight gain
3 Desipramine, 200 mg;  Clonazepam, 5 n/a 2 Yes None

venlafaxine, 75 mg lithium,

perphenazine

4 Sertraline, 200 mg Clonazepam 4 2 Yes Discontifiued Weight gain, activation
5 Sertraline, 100 mg; Lorazepam, 5 2 Yes 3 Yes None

desipramine, 150 mg perphenazine,
levothyroxine

6 Fluoxetine;«80 mg None dg 0 No Discontinuef Hypersomnia
7 Fluoxetine, 20 mg None 4 3 Yes 3 Yes Increased appetite
8 Venlafaxine,300 mg;  None 4 40 No 0 No None
fluoxetine,-60.mg
9 Paroxetine, 60'mg Clonazepam 5 n/a 2 Yes Weight gain
10 Venlafaxine, 150 mg Lorazepam 5 2 Yes 3 Yes None
11 Paroxetine, 50 mg None 4 1 No 2 Yes None
12 Sertraline, 200 mg; None 4 0 No 0 No Weight gain, sedation
bupropion, 300 mg
13 Sertraline, 150 mg Lorazepam 44 1 No 2 Yes Morning sedation
14 Fluoxetine, 60 mg Clonazepam 5 2 Yes 2 Yes Gastrointestinal distress
15 Venlafaxine, 200 mg Lorazepam 5 1 No 0 No Sedation
16 Sertraline, 150 mg Trazodone 5 2 Yes 3 Yes None
17 Fluoxetine, 20 mg Lorazepam 5 n/a 0 No None
18 Sertraline, 250 mg None 3 3 Yes 3 Yes None
19 Venlafaxine, 150 mg None 4 2 Yes 2 Yes Sedation
20 Paroxetine, 20 mg None 4 2 Yes Discontirfued Depersonalization, auditory

hyperacusis

@Abbreviations: CGI-I = Clinical Global Impressions-lImprovement scale, CGI-S = CGI-Severity of lliness scale, n/a = data not.available
PBaseline CGI-S scores: 1 = normal, not at all mentally'ill;)2'="borderline ill; 3 = mildly ill; 4 = moderately ill; 5 = markedly ileieredy ill;

7 = among the most extremely ill patients.

°CGI-1 scores: 3 = very much improved; 2 = much improved; 1 = minimally improved; 0 = no change; —1 = minimally worse;

—2 = much worse; -3 = very much worse.

dMirtazapine daily dose was increased to 30 mg to decrease sedation.

®Discontinuation of mirtazapine due to side effects.

synaptic and postsynaptic-adrenoceptors. The possible teriafor treatment refractoriness, but most had been taking
synergy of these 2 mechanisms—increasing synaptic subtheir primary.antidepressant medications for prolonged
strate and blocking negative feedback sites—may be reperiods of time'and had failed multiple prior antidepres-
sponsible for the rapid and robust response observed isant trials//Although’ a statistical analysis of the relation-
our refractory depressed patients who improved whership between response,and degree of treatment refractori-
mirtazapine was added to their regimens. ness is not possible with'these preliminary data, our results
In considering which patient features were most oftendid not suggest a pattern‘of association between those 2
associated with positive response to mirtazapine, no cleawvariables.
cut pattern emerged. Those whose primary antidepressant While the addition of mirtazapine appeared to confer a
regimens were SSRIs fared about the same as those wiitramatic antidepressant response in“some of the patients
were being treated with venlafaxine or combination anti-we studied, certain side effects were” prominent and re-
depressants that already had some noradrenergic activitgulted in discontinuation in several cases, despite clinical
Depressed patients with a variety of primary DSM-IV improvement. Weight gain was the most common side ef-
mood disorder diagnoses responded equally well to mirfect, occurring in 5 (25%) of the patients, none of whom
tazapine augmentation. were concurrently taking desipramine. Sedation was de-
The patients participating in this study were defined asscribed by 4 patients (20%) from our sample. Weight gain
treatment refractory based on failure to achieve adequatand sedation are side effects typically produced by block-
response after a minimum of 4 weeks on the maximumade of the histamine,Heceptors. Reviews of the pharma-
tolerated dose of a primary antidepressant. The duratiorcologic profile of mirtazapiné**suggest that the drug has
criterion was chosen, in part, to reflect current clinical powerful antihistaminic actions at lower doses, whereas the
practice, as monthly medication evaluations often presentlrug’s ability to work vian,-adrenoceptor blockade occurs
the typical point of assessment and medication change iin the higher (15-45 mg/day) dose raftygnalyses of ad-
the outpatient treatment of depression. Several of the paverse events data collected in placebo-controlled clinical
tients in this series would not have met more stringent critrials of mirtazapine reflect a substantial difference in the
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prevalence of somnolence and weight gain, depending on
whether the mirtazapine dose was higher or lower than 15 2
mg/day'®* Among patients treated with low-dose mirtaza- 5
pine, 55% and 15% reported somnolence and weight gain,
respectively. In the group receiving higher doses, only
15% reported somnolence and 1% reported weight gain.

With these recent findings in mind, we used higher mir-
tazapine doses (30 mg/day) for augmentation in several of >
our patients who experienced marked sedation. Our lim- ¢
ited experience with the drug as an augmentation agent
anecdotally_supported the notion that antihistamine-like
side effects were, more prominent with mirtazapine, 15
mg/day, and often.abated when the dose was increased to
30 mg/day. This clinically provocative finding has encour- 8
aged us to titrate mirtazapine more liberally when weight ¢
gain or sedation is present.

The present preliminary findings will require replica-
tion under randomized, placebo-controlled conditions. Fu-
ture trials also will be needed to‘address the question of op-11.
timal dose for mirtazapine augmentation and to determine
whether the promising responses of-the type we describe;,
here are sustained beyond a 4-week follow-up period.

10.

Drug namesbupropion (Wellbutrin), clonazepam (Klonopin), desipra-  13.
mine (Norpramin and others), fluoxetine (Prozac),levothyroxine (Syn-
throid and others), lorazepam (Ativan and others), mirtazapine 14.
(Remeron), paroxetine (Paxil), perphenazine (Trilafon), sertraline-(Zo-
loft), trazodone (Desyrel and others), venlafaxine (Effexor); yohimbine 15.

(Yocon and others).
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