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Abstract—Treatment-resistant depression (TRD) is not rare. 

After two or three antidepressants have been tried for a sufficient 
length of time, substances from another group, combinations of 
drugs or even non-medication approaches may be contemplated. 
One should, however, not consider a case to be treatment-
resistant before a minimum of 6 months of standard therapy 
have proofed futile. 
 

Index Terms—insomnia, treatment resistant 
 

I. INTRODUCTION 

EPRESSION is contrary to public belief not necessarily a 
‘bad’ feeling, but one where feelings flatten out, a state of 

‘non-feeling’. There are various forms of depression, and in 
the case of an atypical depression there may only be a mild or 
no decrease in the patient’s mood. The latter shows primarily 
through problems with sleep, eating, concentration or any of 
the other symptoms that might be associated with a 
depression. Treatment resistant depression is a common 
clinical problem. Studies have shown that many patients with 
depression do not have a satisfactory clinical outcome despite 
adequate trials of antidepressant drugs. 

Diagnosis 

Complicating is the possibility that a majority of cases of 
unipolar treatment resistant depression, occurring in the 
context of loss of antidepressant response, may actually have a 
bipolar diathesis. In one study, sixty-one patients who were 
seen consecutively at a mood disorders clinic with the 
diagnosis of “unipolar” treatment resistant depression, and 
followed up for at least one year, were interviewed using the 
Structured Clinical Interview for DSM-IV. At intake, 35% of 
the patients were diagnosed as having a bipolar disorder. At 
follow-up, there was a 59% prevalence of bipolar disorder. Of 
the patients with major depressive disorder, 52% were 
subsequently classified as having bipolar spectrum disorder. 
The most important finding was that 80% of patients were 
found to show evidence of bipolarity. [10] 

STAR*D 

Results from the US National Institute of Mental Health’s 
(NIMH) STAR*D (Sequenced Treatment Alternatives to 
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Relieve Depression) program indicate that after the failure of 
two treatment trials, the chances of remission decrease 
significantly. Several pharmacological and non-
pharmacological treatments for therapy resistant depression 
may be considered when optimized (adequate dose and 
duration) therapy has not produced a successful outcome and a 
patient is classified as resistant to treatment. 

Nonpharmacological strategies include psychotherapy, 
electroconvulsive therapy and vagus nerve stimulation.1 Other 
nonpharmacological options, such as repetitive transcranial 
stimulation, deep brain stimulation or psychosurgery, remain 
experimental and are not widely available. 

Pharmacological treatments of TRD can be grouped in two 
main categories: ‘switching’ or ‘combining’. In the first, 
treatment is switched within and between classes of 
compounds. The benefits of switching include avoidance of 
polypharmacy, a narrower range of treatment-emergent 
adverse events and lower costs. 

Switching 

An inherent disadvantage of any switching strategy is that 
partial treatment responses resulting from the initial treatment 
might be lost by its discontinuation in favour of another 
medication trial. Monotherapy switches have also been shown 
to have limited effectiveness in achieving remission. 

Combining 

The advantage of combination strategies is the potential to 
build upon achieved improvements; they are generally 
recommended if partial response was achieved with the 
current treatment trial. The disadvantages of a combination 
strategy include multiple medications, a broader range of 
treatment-emergent adverse events and sometimes higher 
costs. 

Increasingly, atypical antipsychotics are used in 
combination with antidepressants, for example, olanzapine in 
combination with fluoxetine (OFC) or augmentation with 
aripiprazole. Lithium is sometimes used in combinations for 
TRD, thyroid hormones rarely.  

Several experimental pharmaceutical treatment alternatives 
for TRD are also being explored in combination with 

 
1 The US FDA approved vagus nerve stimulation as adjunctive therapy 

(after four prior treatment failures); however, its benefits are reportedly seen 
only after prolonged (up to 1 year) use. 
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antidepressants or as monotherapy. These less studied 
alternative compounds include pindolol, inositol, CNS 
stimulants, hormones, herbal supplements, omega-3 fatty 
acids, S-adenosyl-L-methionine, folic acid, lamotrigine, 
modafinil, riluzole and topiramate. 

There are few known approved pharmacological agents for 
TRD (aripiprazole and OFC) and overall outcomes remain 
poor. This might be an indication that depression itself is a 
heterogeneous condition with a great diversity of pathologies, 
highlighting the need for careful evaluation of individuals 
with. [12] 

 

II. MEDICATION 

A low-dose sedating antidepressant or a nonbenzodiazepine 
anxiolytic seems to offer advantages over traditional sedative-
hypnotics.  

 

A. Monotherapy with SSRI 

Selective serotonin reuptake inhibitors are usually the first-
line treatment in many types of unipolar depression. They are 
relatively safe and an overdose is seldom lethal. They also 
have good efficacy against anxiety and panic attacks, and to a 
lesser extent against OCD-related intrusive thoughts and 
behaviors. 

 

B. Switch to another SSRI or Venlafaxine 

Only about 60% of adolescents with depression will show 
an adequate clinical response to an initial treatment trial with a 
selective serotonin reuptake inhibitor (SSRI). There are 
essentially two options, either switch to a second course of 
SSRI therapy or a different class of antidepressants. 

In a randomized controlled trial at 6 US academic and 
community clinics from 2000 to 2006 involving 334 patients 
aged 12 to 18 years with a primary diagnosis of major 
depressive disorder that had not responded to a 2-month initial 
treatment with an SSRI, cognitive behavioral therapy plus a 
switch to another SSRI or venlafaxine medication regimen 
showed a higher response rate (54.8%; 95% confidence 
interval [CI], 47%-62%) than a medication switch alone 
(40.5%; 95% CI, 33%-48%; P = .009), but there was no 
difference in response rate between venlafaxine and a second 
SSRI (48.2%; 95% CI, 41%-56% vs 47.0%; 95% CI, 40%-
55%; P = .83). There were no differential treatment effects on 
change in the CDRS-R, self-rated depressive symptoms, 
suicidal ideation, or on the rate of harm-related or any other 
adverse events. There was a greater increase in diastolic blood 
pressure and pulse and more frequent occurrence of skin 
problems during venlafaxine than SSRI treatment. For 
adolescents with depression not responding to an adequate 
initial treatment with an SSRI, the combination of cognitive 

behavioral therapy and a switch to another antidepressant 
resulted in a higher rate of clinical response than did a 
medication switch alone. [4] 

A meta-analysis suggested a modest yet statistically 
significant advantage in remission rates when switching 
patients with SSRI-resistant depression to a non-SSRI 
(bupropion, mirtazapine, venlafaxine) rather than an SSRI 
antidepressant. Data from four clinical trials (n = 1496) were 
combined using a random-effects model. Patients randomized 
to switch to the non-SSRI antidepressant were more likely to 
experience remission than patients switched to a second SSRI 
(risk ratio = 1.29, p = .007). Pooled remission rates were 28% 
(for non-SSRIs) and 23.5% (for SSRIs). [9] 

 

C. Adding atypical neuroleptics 

Approximately one-third of persons with depression do not 
respond to antidepressant monotherapy. Studies suggest that 
atypical antipsychotic augmentation may benefit these 
patients. 

Olanzapine 

An 8-week, double-blind, multicenter study showed that an 
olanzapine/fluoxetine combination had a significantly (p = 
.005) greater decrease in MADRS scores than the olanzapine 
group. At the 8-week study endpoint, MADRS total scores 
decreased by a mean 8.7 points from baseline (28.5) with the 
olanzapine/fluoxetine combination, 7.0 points from baseline 
(28.4) with olanzapine (p = .08), 8.5 points from baseline 
(28.4) with fluoxetine (p = .84), and 7.5 points from baseline 
(28.8) with nortriptyline (p = .30), with no significant 
differences among the therapies. The olanzapine/fluoxetine 
combination was associated with significantly (p < or = .05) 
greater improvement (decrease) in MADRS scores than 
olanzapine at weeks 2, 4, 6, and 7; than fluoxetine at weeks 2 
through 5; and than nortriptyline at weeks 1 through 4. Safety 
data for the olanzapine/fluoxetine combination were similar to 
those for its component monotherapies. The 
olanzapine/fluoxetine combination did not differ significantly 
from the other therapies at endpoint, although it demonstrated 
a more rapid response that was sustained until the end of 
treatment. [7] 

Risperidone 

Open-label risperidone augmentation of citalopram therapy 
substantially enhanced response in treatment-resistant patients 
in another study, although the longer-term benefits of 
augmentation were not demonstrated in this study. In 57 in- 
and outpatient centers in three countries, the investigtors 
conducted a three-phase study with 4–6 weeks of open-label 
citalopram monotherapy, 4–6 weeks of open-label risperidone 
augmentation, and a 24-week double-blind, placebo-controlled 
discontinuation phase. A total of 489 patients with major 
depressive disorder and 1–3 documented treatment failures 
entered the citalopram monotherapy phase (20–60 mg/day). 
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During citalopram monotherapy, 434 patients had <50% 
HAM-D-17 reduction; 299 (68.9%) were fully nonresponsive 
(<25% reduction) and 135 were partially nonresponsive (25–
49% reduction). Of the 386 nonresponders who entered the 
augmentation phase, 243 remitted and 241 entered the double-
blind phase. Median time to relapse was 102 days with 
risperidone augmentation and 85 days with placebo (NS); 
relapse rates were 53.3 and 54.6%, respectively. [11] 

 

III. OTHER BIOLOGICAL TREATMENTS 

A. Electroconvulsive Therapy (ECT) 

Lesion and neuroimaging studies suggest that left prefrontal 
lobe dysfunction is pathophysiologically linked to depression. 

Based on our preliminary observation that the subgenual 
cingulate region (Brodmann area 25) is metabolically 
overactive in treatment-resistant depression, we studied 
whether the application of chronic deep brain stimulation to 
modulate BA25 could reduce this elevated activity and 
produce clinical benefit in six patients with refractory 
depression. Chronic stimulation of white matter tracts adjacent 
to the subgenual cingulate gyrus was associated with a striking 
and sustained remission of depression in four of six patients. 
Antidepressant effects were associated with a marked 
reduction in local cerebral blood flow as well as changes in 
downstream limbic and cortical sites, measured using positron 
emission tomography. These results suggest that disrupting 
focal pathological activity in limbic-cortical circuits using 
electrical stimulation of the subgenual cingulate white matter 
can effectively reverse symptoms in otherwise treatment-
resistant depression. [1] 

Lesion and neuroimaging studies suggest that left prefrontal 
lobe dysfunction is pathophysiologically linked to depression. 
Rapid-rate transcranial magnetic stimulation (rTMS) to 
prefrontal structures has a lateralized effect on mood in normal 
volunteers, and several preliminary studies suggest a 
beneficial effect of rTMS on depression. In one study, 
dorsolateral prefrontal cortex rTMS resulted in a significant 
decrease in scores on the Hamilton depression rating scale 
HDRS (from 25·2 to 13·8) and the self-rated Beck 
questionnaire BQ (from 47·9 to 25·7). 11 of the 17 patients 
showed pronounced improvement that lasted for about 2 
weeks after 5 days of daily rTMS sessions. No patient 
experienced any significant undesirable side-effects. The 
findings emphasized the role of the left dorsolateral prefrontal 
cortex in depression, and suggest that rTMS of the left 
dorsolateral prefrontal cortex might become a safe, non-
convulsive alternative to electroconvulsive treatment in 
depression. [2] 

Deep brain stimulation (DBS) of the subcallosal cingulate 
gyrus (SCG) may provide benefit in treatment-resistant 
depression (TRD). One studied showed both early and 
progressive benefits to DBS. One month after surgery, 35% of 
patients met criteria for response with 10% of patients in 

remission. Six months after surgery, 60% of patients were 
responders and 35% met criteria for remission, benefits that 
were largely maintained at 12 months. Deep brain stimulation 
therapy was associated with specific changes in the metabolic 
activity localized to cortical and limbic circuits implicated in 
the pathogenesis of depression. The number of serious adverse 
effects was small with no patient experiencing permanent 
deficits. Subcallosal cingulate gyrus DBS likely acts by 
modulating brain networks whose dysfunction leads to 
depression. [3] 

B. Ketamine 

Ketamine rapidly improves depressive symptoms in patients 
with treatment-resistant major depressive disorder (MDD) 
who do not respond to multiple standard antidepressants. A 
single subanesthetic (intravenous) IV dose of ketamine might 
have rapid but transient antidepressant effects in patients with 
treatment-resistant depression (TRD). 

One study tested the tolerability, safety, and efficacy of 
repeated-dose open-label IV ketamine (six infusions over 12 
days) in 10 medication-free symptomatic patients with TRD 
who had previously shown a meaningful antidepressant 
response to a single dose. Ketamine elicited minimal positive 
psychotic symptoms. Three patients experienced significant 
but transient dissociative symptoms. Side effects during and 
after each ketamine infusion were generally mild. The 
response criterion was met by nine patients after the first 
infusion as well as after the sixth infusion. The mean (SD) 
reduction in MADRS scores after the sixth infusion was 85% 
(12%). Postketamine, eight of nine patients relapsed, on 
average, 19 days after the sixth infusion (range 6 days–45 
days). One patient remained antidepressant-free with minimal 
depressive symptoms for >3 months. [5] 

Ketamine is reported to have rapid antidepressant effects; 
however, there is limited understanding of the time-course of 
ketamine effects beyond a single infusion. In another study, 24 
patients with TRD underwent a washout of antidepressant 
medication followed by a series of up to six IV infusions of 
ketamine (.5 mg/kg) administered open-label three times 
weekly over a 12-day period. Participants meeting response 
criteria were monitored for relapse for up to 83 days from the 
last infusion. The overall response rate at study end was 
70.8%. There was a large mean decrease in Montgomery–
Åsberg Depression Rating Scale score at 2 hours after the first 
ketamine infusion (18.9 ± 6.6, p < .001), and this decrease was 
largely sustained for the duration of the infusion period. 
Response at study end was strongly predicted by response at 4 
hours (94% sensitive, 71% specific). Among responders, 
median time to relapse after the last ketamine infusion was 18 
days. Ketamine was associated with a rapid antidepressant 
effect in TRD that was predictive of a sustained effect. [8] 

In a study comparing 17 patients with treatment-resistant 
MDD who previously did not respond to ECT and 23 patients 
with treatment-resistant MDD who had not previously 
received ECT, Ketamine appeared to improve depressive 
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symptoms in patients with MDD who had previously not 
responded to ECT. [13] 

 

IV. PSYCHOTHERAPY 

In patients with persistent insomnia, the addition of 
medication to CBT produced added benefits during acute 
therapy, but long-term outcome was optimized when 
medication was discontinued during maintenance CBT. [1] 
Psychodynamic psychotherapy has also shown its 
effectiveness in the treatment of various degrees of depression. 

 

V. CONCLUSION 

Clearly, more research is needed to provide clinicians with 
better guidance in making treatment decisions, especially in 
light of accumulating evidence that the longer patients are 
unsuccessfully treated, the worse their long-term prognosis 
tends to be. However, with the clinical experience and the 
study results we have so far, a lot can be done, particularly in 
the combination of psychotherapy and medication, to alleviate 
the suffering of patients. 
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