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Topics and Objectives
• Topics:

– Algorithms for the treatment of depression
– Limitations of algorithmic approaches
– Informed algorithms – moderator analyses
– Improving outcomes for every patient
– When all else fails, then what?

• Objectives: Participants will:
– Learn the strengths and weaknesses of common 

treatment algorithms for depression
– Understand and apply moderators of response to 

treatments
– Better fit patients into current algorithmic structures
– Understand better what to do for advanced resistant 

depression.
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Do Algorithms Actually Work?
Texas Medication Algorithm Project

(http://www.dshs.state.tx.us/mhprograms/TMAPover.shtm)

• Objective: Compare algorithm-driven 
decision-making against treatment as usual

• N=350
• Diagnosis: Major Depresson

• Setting: Community clinics
• Treatment regimens:

– MDD Algorithm
– Treatment as usual (TAU)

Trivedi et al. Arch Gen Psychiatry 2004; 61:669-680

A Tale of Three Studies

NonNon--Psychotic MDDPsychotic MDD
Monotherapy

Change
Class

Change
Class

Augment

Combine

Combine

Augment

Augment

Augment

Measure
Outcomes

TMAP: IDS-SR30 Results

Trivedi et al. Arch Gen Psychiatry 2004; 61:669-680

~7 pts. ~14 pts.
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What Do Algorithms “Do”?
(“Evidence-Based Treatment”)

• Ongoing symptom assessment
– “Measurement Based Care” (QIDS-SR)

• Optimized trials
– “Critical Decision Points” (q.3-4 weeks)

• “Is the patient well?”
• “Are there dose-limiting side effects?” (1 cycle)
• “Are you at the top of the recommended dosing 

range?”

– If all “no” – raise dose 

NIMH STAR*D
Program: 
Results

Trivedi MH et al. Am J
Psychiatry 2006; 163:28-40

Design
•N=4041
•Evaluable N=2876
•Network:

•14 regional centers
•>50 clinics
•Private/public
•Primary care/specialty

•Level 1 Rx: Citalopram 10-50 
mg./day

•Measurement-based care
•QIDS-SR

•Critical Decision Points

STAR*D Algorithm
Citalopram

BUP VEN

Augmentation: Li vs. T3
SER BUP VEN CIT

TCP VEN+MIRT

Level 1

Level 2

Level 2a

Level 3

Level 4

SER BUP VEN CT

Mirt Nortr

CIT +: BUP BUS CT
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Citalopram
(n=2,876)

Bupropion
(n=279)

Buspirone
(n=286)

Venlafaxine
(n=250)

Bupropion
(n=239)

Sertraline
(n=238)

Mirtazapine
(n=114)

Nortriptyline
(n=121)

15.9%
(n=11)

Lithium
(n=69)

24.7%
(n=18)

T3

(n=73)

6.9%
(n=4)

Tranylcy-
promine
(n=58)

13.7%
(n=7)

Venlafaxine 
+ Mirtazapine 

(n=51)

Level 1
(n=2,876)1

Level 2 (Augment)
(n=565)2

Level 3 (Switch)
(n=235)5

Level 2 (Switch)
(n=727)3

Level 3 (Augment)
(n=142)4

Level 4 (Switch)
(n=109)6

*Remission rates are after 
12 weeks of treatment and 
are based on the HRSD17

STAR*D Results Demonstrate Diminishing 
Effectiveness of TRD Treatments

Star*D Relapse: 
Total and Remission Sample

Rush AJ, et al. Am J Psychiatry 2006; 163:1905-1917

Total Sample Remitted

Step 1

Step 2

Step 3Step 4

Step 1

Step 2Step 3Step 4

� 72% remission x ~50% relapse = 36% sustained recovery

TMAP
Algorithm

2009

Trivedi MH, et al. Am J
Psychiatry 2009 (in press)

Monotherapy

Monotherapy

Combination RX/
Advanced monotherapy

Combination RX/
ECT/VNS

Augmentation

Augmentation

Augmentation

Measurement
Based Care

Question: Is this the best we can do?
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ADM 
and 
CT

(N=225)

ADM
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ADM
(N=90+)

No ADM
(N=90+)
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(3-12 months)

Continuation 
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Maintenance/Follow-up
(36 months)

Study #3: CPT III
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Remission Recovery

Response Relapse Recurrence

CPTIII Medication Sequence

SNRI MAOITCA

SNRI or SSRI

Augment Augment Augment Augment

Time to Remission as a Function of Condition 
(April 09)
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88%
81%

Time to Recovery (Remission + 6 
Months) as a Function of Condition

Antidepressant Use and Remission 
All Sites (April 09)
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Augmentation Use and Remission

Augmentation Medication Use and Remission
All Sites (April 09)
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CPT-III: What Have We Learned So Far?

• Sustained remission rates in CPT-III are higher 
than that of other algorithm-based studies (why?)

• Similarities to previous studies:
– (Semi-)algorithmic treatment
– Measurement based care
– Optimized treatment

• Differences from previous studies:
– Variable endpoint design (treatment periods not fixed)
– Considerable flexibility of treatment (under tight 

supervision)
– Combined treatment (med-med, med-psychotherapy) 

available
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What Do “Great Pharmacotherapists” 
Actually Do Differently?

• Basics:
– Measurement-based care
– Optimize each treatment step

• Advanced treatment:
– Paying attention to putative “moderators” of 

treatment response
• Choices appear to be non-random
• Are there things that really predict better response 

to treatment “A” than “B”?

– Guarding against relapse and recurrence by 
modifying treatment plans over time

Who Are Our “Great” 
Pharmacotherapists?

• Sandy Seidel, MSN, APRN
• Jenny Scroggie, MSN, APRN

• Virginia Gardner, MSN, APRN
• Vatsal Thakkar, M.D.

Mediators versus Moderators
• A mediator is a variable that changes 

differentially across treatment based on 
rate of improvement

• A moderator is a baseline variable that 
predicts response to a given intervention
– Global (predicts response to all possible 

treatments) versus specific (predicts 
differential response

• Improved understanding of moderators 
can lead to improved outcomes
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Moderators Have Successfully 
Predicted Response to Treatment 

of Other Conditions

• Anti-coagulant therapy
• Breast/lung cancer

• Multiple sclerosis (TNF� therapy)
• Macular degeneration

• Cardiovascular disease
• Asthma

Examples of Moderators

• Demographic factors (e.g., sex, age)
• Depressive illness features

• Symptom factors
• Comorbidity factors

• Biological (biomarkers)
• Genomic 

Types of Moderators

• Prognostic: Predicts better versus poorer 
response to all available (or tested) 
treatments

• Prescriptive: Predicts better response to 
one treatment versus another
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Established Moderators of 
Antidepressant Response

• Demographic: Prognostic
– Less education
– Living alone (single, divorced, widowed)
– Unemployment

• Demographic: Prescriptive
– Sex

• Women have better response to SSRI’s and MAOI’s 
versus tricyclics

– Especially younger premenopausal women

• Men show the opposite pattern

Established Moderators of 
Antidepressant Response

• Illness features: Prescriptive
– Atypical versus melancholic MDD

• Atypical responds better to MAOIs, melancholic to 
TCAs

• SSRI versus TCA does not hold for atypical but 
does hold for melancholic

TCAs vs. SSRIs: Remission Rates
in Melancholic Patients

Perry PJ.  J Aff Disord. 1996;39:1-6
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Established Moderators of 
Antidepressant Response

• Illness features: Prescriptive
– Insomnia: Improved sleep with tricyclics
– Pain: Improved with dual reuptake inhibitors 

(TCAs, duloxetine)
– Comorbid personality disorder: better 

response to SSRI versus CT
– Prior antidepressant failure: Better response 

to CT than paroxetine

STAR*D: Percent Response 
and Remission by Levels
48.6%

36.8%

28.5%
30.6%

16.8%
13.7%

16.3%
13.0%

0%
5%

10%

15%

20%

25%
30%

35%

40%

45%

50%

Level 1 Level 2 Level 3 Level 4

Response
Remission

Rush AJ, et al. Am J Psychiatry 2006; 163:1905-1917

STAR*D: Percent Change in 
Depression Ratings by Levels

-43.3%

-20.3%

-12.3% -11.6%

-45%

-40%

-35%

-30%

-25%

-20%

-15%

-10%

-5%

0%

Step 1 Step 2 Step 3 Step 4

Baseline
QIDSSR16

15.4 12.3 13.4 14.0

Rush AJ, et al. Am J Psychiatry 2006; 163:1905-1917

The further along
treatment goes
the less change 
actually occurs
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Residual 
Depressive 

Symptoms in 
“Remitted” 

Depressed Patients
(HAM-D17 <7)

Nierenberg AA, et al. J Clin
Psychiatry 1999; 60:221-225

Established Moderators of 
Antidepressant Response

• Illness features: Prescriptive
– Insomnia: Improved sleep with tricyclics
– Pain: Improved with dual reuptake inhibitors 

(TCAs, duloxetine)
– Comorbid personality disorder: better 

response to SSRI versus CT
– Prior antidepressant failure: Better response 

to CT than paroxetine
– Higher neuroticism, low extraversion: More 

specific effect with paroxetine than CT
• Significant main effect for paroxetine

Effects of Paroxetine Versus
CT on Neuroticism

Paroxetine

Cognitive
Therapy

Neuroticism

Depression

Tang TZ, et al. Arch Gen Psychiatry 2009 (in press)
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What is an Emotion?

• Purpose: Emotions serve an adaptive 
purpose to drive behavioral responses

• Components
– Cognitive:

• Appraisal - memory
• Judgment
• Response routines

– Feeling (subjective): Conscious awareness
– Behaviors: Action vs. suppression

When is an Emotion “Abnormal”

• Emotions serve a normal, adaptive purpose
• Emotions become “abnormal” when they 

interfere with adaptive functioning
• Examples:

– Panic attacks leading to agoraphobia
– Major depression leading to anorexia and weight 

loss, work impairment, suicide
• Hence, it is not the intensity (up to a point) or 

even the duration, but the result that is most 
significant
– E.G., strong emotional reactions to losses

Temperaments
• What is a temperament? 

– Heritable and relatively stable response patterns in 
thoughts, moods, and behaviors.

• Important temperamental constructs
– “Inhbited temperament”

• A predisposition to interpret novelty--new people, places 
and things--as potentially threatening

• Related constructs: Introversion, pathological shyness

– “Neuroticism”
• A pattern of excessive reaction to real or potential threats
• Characterized by worry, irritability, and withdrawal

���������	
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Generalized Anxiety Disorder:
Development
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Hippocampus

Amygdala

Cingulate 
cortex

Neuroanatomical 
Substrates of Mood

Locus
ceruleusFrontal

cortex

n. Accumbens

Raphe’

Amygdala Response to Fearful Faces

Hariri AR, et al. Arch Gen Psychiatry 2005; 62:146-152
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Neuroanatomy of Emotion

Amygdala

Hippocampus

Locus ceruleus
Ant. Cingulate

Prefrontal
Cortex
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Neuroanatomy of Anxiety

Amygdala

Hippocampus

Locus ceruleus
Ant. Cingulate

Prefrontal
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The Effect of Paroxetine on 
Temperament: NEO Neuroticism
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Tang A, et al. (submitted).

• N=180
• Dx: MDD (HAM-D>18)
• NEO Five Factor Inventory

• Rx (8 weeks):
• Paroxetine 10-50 mg./day
• Placebo

NEO Five Factor Inventory
• Neuroticism (emotional reactivity)
• Extroversion
• Openness
• Agreeableness
• Conscientiousness
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Effects of Neuroticism Change on 
Relapse with Paroxetine Treatment
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––– top-third in neuroticism reduction
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––– bottom-third in neuroticism reduction

Tang TZ, et al. Arch Gen Psychiatry 2009 (in press)

• Prescriptive
– Higher baseline anxiety: TCA>Fluoxetine

• Anxiety overall prognostic (poorer response)

• Prognostic
– High baseline anxiety

• Anxious depression less likely to remit

– General negative effect of medical comorbidity
– Psychiatric comorbidity

• Substance abuse

• Clusters A and B personality disorders

• PTSD

• Vascular depression (dementia)

Established Moderators of 
Antidepressant Response

Vascular Depression
• Later onset of depression
• Lower incidence of family 

history of depression
• Co-occurring cardiovascular 

disease
• Higher incidence of 

dementia
• White matter 

hyperintensities
• Donepezil improves memory

– Pelton GH Int J Ger 
Psychiatry 2007; 23:670-6
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Genetic Moderators of 
Antidepressant Response

Moderators of Antidepressant 
Response: What Can We Use Now?*

• Acute therapy
– First: Optimal treatment
– Combined treatment (CT+Med)

• Chronic depression (>2 years)
• High baseline anxiety (Rule: GO SLOW)
• Prior antidepressant failure
• Comorbidity:

– Any personality disorder
– Cluster B PD – borderline PD (DBT)
– PTSD (Trauma-focused CBT)
– Substance abuse (A&D Rx)

– Cognitive impairment: AD+donepezil

*Decisionmaking: 5 variables
at a time

Most
patients

Moderators of Antidepressant 
Response: What Can We Use Now?*
• Acute therapy

– Pain: Duloxetine or TCA
– Significant insomnia: Consider TCA
– Melancholic features: TCAs (duloxetine?)

• +Lithium

– Atypical features: Any antidepressant® MAOI
– Post-ECT: Nortriptyline + lithium
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Prevention of Relapse Following ECT

• N=290 (® ECT)
– Remission: 159 
– Rx: 84

• Treatments (24 weeks):
– Protocolized treatment: 

Nortriptyline + lithium
– Nortriptyline alone
– Placebo 

Recurrence as a Moderator 
Relapse Risk in MDD

Kaymaz N et al. J Clin 
Psychiatry 2008; 69:1423-1436

Predictors of Relapse in MDD

• Chronicity and recurrence
– 80% of depressed patients in STAR*D

• Trivedi MH et al. Am J Psychiatry 2006; 
163:28-40

• Severe baseline depression
• “Neurovegetative” symptoms

– Melancholic features

• Co-morbid disorders (anxiety, personality)
– Fournier JC et al. Br J Psychiatry 2008; 192:124-129

McGrath PJ, et al. Am J Psychiatry 2006; 163:1542-1548
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Medications for Depression:
Final Considerations

• Atypical antipsychotics
– Quetiapine monotherapy
– Augmentation

• Aripiprazole

• Olanzapine

– Concerns: TD + metabolic syndrome
– Question: Where do they “belong”?

• 2 drug failure patients?

• Escitalopram
– Is it really better than citalopram?
– Must control for plasma concentration of s-cit

• Desvenlafaxine

Desvenlafaxine: Pharmacokinetics

Time
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•Low protein binding (VEN)
•CYP 2D6 poor metabolizers

Medications for Depression:
Final Considerations

• L-methylfolate (DeplinTM)
• Genetic polymorphism MTHFR C677T

– ¯ folic acid ® l-methylfolate

– 7 out of 10 depressed patients
– 56% - C/T polymorphism

• 4 X more likely to have depression than 
general population

• 14% - T/T polymorphism
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Stahl S.M. Novel Therapeutics for Depression: L-methylfolate as a Trimonoamine Modulator and Antidepressant Augmenting Agent. CNS Spectrums. 2007;12(10):739-744.

Crossing the Blood Brain Barrier

· Unmetabolized folic acid is unable to cross the blood brain barrier (BBB) and may 
become bound to receptors (folate binding protein) on the membrane, thereby 
blocking the absorption of L-methylfolate*.

· Consequently, the amount of L-methylfolate crossing the BBB into cerebral spinal 
fluid (CSF) is reduced. 

· L-methylfolate, in the absence of unmetabolized folic acid, passes more readily into 
the CSF which aids in neurotransmitter synthesis.

* Bailey S. College of Medicine, University of South Alabama (data file)

Conclusion
• Optimize treatment with every patient

– Measure outcomes
– Manage expectations: Patient and clinician

• Don’t allow residual symptoms to persist
– The patient is not “well”
– Focus on functional outcomes
– Questions:

• “Are you 100% back to normal?” (“What’s not normal?”)
• “When is the last time you laughed out loud?”

• Use decision support tools
– Rapidly evolving

• Use moderators to guide treatment
• Aggressively manage relapse/recurrence


