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Disclosures

• I have received honorarium from Aifred, an AI company for 
participating in a clinical trial

• There is no relationship with this session

• I will be discussing off-label treatments



Objectives

• Define and recognize TRD

• Understand advantages and disadvantages of therapies that 
have proven beneficial in TRD

• Understand the role of ketamine/esketamine, second 
generation antipsychotics, lithium and other options



Overview

• Initial treatment of depression (CANMAT, Harv Psychopharm
Algorithm)

• Next step strategies

• Treatment resistant depression





Poll

• A 35 year old business woman presents with a first depressive 
episode for the past 2 months in context of problems in family 
and stress at work
• Depressed mood, crying daily, insomnia, decreased appetite, 

anxiety, impaired concentration, death wishes, -ve rumination

• No substance use, psychiatric or medical comorbidity

• Significant functional impairment, unable to work

• Which of the following treatment options would you chose?
• A) SSRI

• B) SNRI

• C) Bupropion

• D) Mirtazapine

• E) CBT





Kennedy, Can J Psychiatry, 2016

CANMAT 2016 guidelines



CANMAT 2016 guidelines

Kennedy, Can J Psychiatry, 2016



Giakoumatos CI, Osser D.. Harv Rev Psychiatry. 2019 Jan/Feb;27(1):33-52.

Harvard Psychopharmacology Algorithm



Giakoumatos CI, Osser D.. Harv Rev Psychiatry. 2019 Jan/Feb;27(1):33-52.

Harvard Psychopharmacology Algorithm



Poll

• A 35 year old business woman presents with a first depressive 
episode for the past 4 months

• Depressed mood, crying daily, insomnia, decreased appetite, 
anxiety, impaired concentration, death wishes, -ve rumination

• Tried sertraline 50 mg x 4 wk then increased to 100 mg x4 wk

• No improvement

• Which of the following treatment options would you chose?

• A) Switch to 2nd SSRI

• B) increase dose to 150 mg

• C) Add mirtazapine

• D) Add aripiprazole

• E) Switch to CBT





Is there a benefit to increasing doses of SSRIs?

“Currently, dose increase [of SSRIs] cannot 
be recommended after antidepressant 
treatment failure. Other strategies such as 
antidepressant combination or 
augmentation with Li or SGA are preferable. 

More research is needed, particularly on 
antidepressants other than SSRIs and on 
longer prerandomization treatment 
periods”

Possible exception of escitalopram / 
citalopram



Switching vs. Augmenting

Kennedy, Can J Psychiatry, 
2016



Limited evidence to support switching

Bschor, J Clin Psychiatry 2016

?? MRT, BUP, VORT
could be exceptions



N=1262, Naturalistic study
Received antidepressant monotherapy
If no >30% improvement after 3 weeks, could
- Maintain on same treatment and adjust dose
- Switch to another ADM
- Augment w/ buspiron, Li, T3, SGAs (aripip, risp, olan, quet, and zipras).
- Combine with ADM of different MoA

-> Augmentation and combinations outperformed maintenance and switch



CANMAT 2016



Psychotherapies

• Psychotherapies also effective at this stage

• CBT most effective and psychodynamic least

• Supported by Cochrane meta-analysis

• Most psychotherapy studies use 1 ADM failure

• Many patients with depression refuse therapy (>70% in STAR*D)

Ijaz., Cochrane Database Syst Rev 2018; 5:CD010558.



Giakoumatos CI, Osser D.. Harv Rev Psychiatry. 2019 Jan/Feb;27(1):33-52.

Harvard Psychopharmacology Algorithm

+ brexpiprazole

+ vortioxetine

DZ commentary

I favor switch for milder depression
and poor tolerability

SAMe is expensive
SJW has many RxIx

L-methyl-folate not in CAN





• 67% do not remit 
after 1st ADM

• 43% do not remit 
after 2 ADM

• Diminishing returns 
after 2 treatments

Treatment resistant depression (TRD)

Israel, J. Pharmaceuticals 2010, 3, 2426-2440



• No uniform definition exists

• One proposed definition is the failure to remit after an 
adequate trial of 2 treatments with different mechanisms

• Includes a depression focused therapy (CBT or IPT >8 weeks)

• Suggests and inflection point at which further treatments may 
have lower chance of benefit

Treatment Resistant Depression

Conway, et al. JAMA Psychiatry. 2017;74(1):9-10.



Poll

• When I see a patient with treatment resistant depression, I 
will:

• A) Usually refer them for follow-up in a psychiatric clinic

• B) Usually refer them for a psychiatric consultation then resume 
follow-up with recommendations

• C) Refer only complex patients with comorbidities for a 
psychiatric consultation / follow-up

• D) Usually feel comfortable treating most of them on my own 
without a psychiatric consultation

• E) Only refer the most complex or treatment refractory  patients 
for psychiatric assessment



Approach to Care

• Reassess diagnosis

• BAD, MDD w/ psychotic features

• Assess for comorbidity

• SUD, BPD, ADHD, OCD, PTSD, chronic pain

• Assess medication adherence, adequacy of trials

• Consider referral



• If a comorbidly is present, 
try treating that

• If atypical features are 
present, consider an 
MAOI or SSRI + 
aripiprazole

• Otherwise try dual action 
agents, augmentations, 
ECT

Giakoumatos CI, Osser D.. Harv Rev Psychiatry. 2019 Jan/Feb;27(1):33-52.



What works in TRD?

• 2015 network meta-analysis 48 trials, N=6654

• Quetiapine XR, Aripiprazole, Lithium, Thyroid hormone all 
effective for TRD

• SGAs had more robust effect than lithium or thyroid hormone

• 2015 meta-analysis 11 trials N=3341

• SGAs may be more effective in patients who have failed to benefit 
from more standard antidepressant trials

Wang, Int J Neuropsychopharm. 2015;18(8) 1-10
Zhou, J Clin Psychiatry. 2015; 76(4)e487-498



**

** used different definition of TRD



• “Our findings also confirms previous work indicating that 
aripiprazole and – to a lesser extent – lithium are effective 
treatments, supporting their current recommendation as first-
line therapies. Although the measured ESs with these two 
pharmacotherapies are similar to other options, the fact that 
they have been more thoroughly investigated in a larger 
number of studies underlines their status as first-choice 
options”



• Your patient who has tried 3 antidepressants, 2 augmentation 
agents and 6 months of therapy asks if there are other 
treatment options than traditional antidepressant therapies

• Specifically, he has heard of ketamine psilocybin and wants 
more information about these options as well as non-
medication strategies



rTMS

• Typically involves 5x per week, 45 min 
sessions

• 2014 meta-analysis for TRD

• 3x greater response and 5x greater 
remission than sham control in TRD 
patients with NNT of 9

• S/E – well tolerated, occ headaches
https://brainclinics.com/rtms/

Gaynes, J Clin Psychiatry 2014;75(5):477–489



ECT

• May be treatment of choice

• Psychotic depression 

• Severe suicidality 

• Malnutrition secondary to food refusal

• Catatonia 

• Recurrent depression with previous good response to ECT

• Older age is associated with a good response. BPD to be 
associated with decreased ECT efficacy.



Esketamine / Ketamine

• Ketamine - used as anesthetic since 1960s

• Rapid antidepressant effects demonstrated in early 2000s

• Poorly orally available, traditionally given IV or intranasal

• Intranasal esketamine (S-ketamine) – approved in Canada in 
2020 for mod to severe depression resistant to 2 med trials

• Approved as add-on to oral antidepressant

• Must be administered in clinic setting, risk of misuse

• Benefits may be seen within 1 hour, usually last 3-7 days

• IV ketamine may be more effective than IN esketamine

• S/E - sedation, nausea, vertigo, dissociation

Bahji, J Affect Disord, 2021. Jan; 278:542-555



• 2-5 prev ADM trials

• Randomized to:

• new AD + ESK 

• new AD + placebo

• response

• 50-60% vs 36-50%

• NNT 8

• Remission

• 30-40% vs. 20-24%

• NNT 6

Esketamine

Popova, Am J Psychiatry. Volume 176. (6) June 2019. 428-43
Citrome. J Affect Dis.271, 15 June 2020, 228-23



• 1247 patients

• SL ketamine 5mg / kg (ie. 300-450 mg)

• Supervised by telehealth

• Response rates 62.8%, remission 32.6%

• 4 patients dropped out due to adverse events

• 2 removed due to nonadherence

• Others groups have used 1.5-3 mg/kg (e.g. Swainson et al, 2020)



Psilocybin
• 5-HT releasing hallucinogen.

• Activates 5-HT2A receptors

• Phase 2 studies

• Goodwin et al 2022

• TRD 2-4 ADM trials

• Psilocybin 25 mg, 10 mg or 1 mg 

• 6-8 hr psychedelic assisted therapy + 
2 sessions

• -> Remission 29% in 25 mg vs. 8% in 
1 mg at 3 wk (NNT = 5)

• -> Remission 20% in 25 mg vs. 10% in 
1 mg at 12 wk (NNT = 10)

• -> SAE in 9% of 25 mg vs. 1% of 1 mg

Goodwin GM. Et al. 2022, N Engl J Med 2022; 387:1637-1648



ModiMed Diet

• The SMILES trial

• N = 67

• 12 wk RCT of diet intervention 
vs. Social support

• Remission 32% vs. 8 % control 
(NNT =4)

• Replicated in 2 other studies

For handout:
https://www.moodtreatmentcenter.com/wp-content/uploads/2020/12/minddiet.pdf

Jacka FN et al. BMC Med 2017; 15(1):1



Poll

• Regarding each of the following treatments, rate your 
experience/comfort with…

Aripiprazole (2-5 mg) or quetiapine XR (150-300 mg)

• A) I am very comfortable using them / use them frequently

• B) I have used them occasionally

• C) I have treated several patients who have taken them, but don’t 
start them myself

• D) I have rarely/never used them or seen patients who have 
taken them

• E) I did not realize they were used for TRD



Poll

• Regarding each of the following treatments, rate your 
experience/comfort with…

Lithium (for unipolar depression augmentation)

• A) I am very comfortable using it / use it frequently

• B) I have used it occasionally

• C) I have treated several patients who have taken it, but don’t 
start it myself

• D) I have rarely/never used it or seen patients who have taken it

• E) I did not realize it was used for TRD



Poll

• Regarding each of the following treatments, rate your 
experience/comfort with…

rTMS

• A) I refer patients for it frequently

• B) I have referred patients for it occasionally

• C) I have treated several patients who have used it

• D) I have rarely/never seen patients who have used it

• E) I did not realize it was used for TRD



Poll

• Regarding each of the following treatments, rate your 
experience/comfort with…

Esketamine / ketamine

• A) I refer patients for it frequently

• B) I have referred patients for it occasionally

• C) I have treated several patients who have used it

• D) I have rarely/never seen patients who have used it

• E) I did not realize it was used for TRD



Summary - Choosing treatments

• Aripiprazole
• (+) best studied, ease of dosing, motivation
• (-) nausea, akathisia, weight gain

• Brexpiprazole
• (+) possibly less akathisia than aripiprazole
• (-) more expensive, not covered

• Quetiapine XR 
• (+) anxiety, sleep, mood
• (-) sedation, ++weight gain

• Lithium
• (+) anti-suicide, anxiety
• (-) tremor, sedation, toxicity, need for monitoring



• Thyroid hormone (T3 or L-thyroxine)

• (+) energy

• (-) anxiety, tachycardia

• rTMS

• (+) well tolerated

• (-) availability, cost, 5x per week

• Ketamine/esketamine

• (+) rapid response, anti-suicide

• (-) cost, office administration, transient HTN


