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2003;64(7):825-833; 3. Oquendo MA et al. Am J Psychiatry. 1999;156(2):190-194.  

Factors contributing to inadequate treatment include:

In MDD, “Adequate” Treatment Is 
Difficult to Achieve1-3



A Significant Percentage of Patients 
With MDD Remain Poorly Served 

Kessler RC et al. JAMA. 2003;289(23):3095-3105.

14 Million US Adults

7.2 Million
Treated

6.8 Million
Untreated

3.2 Million
Adequately

Treated

4 Million
Poorly 
Served

• Inadequate response
• Intolerant to side effects







Current Treatment Practices in MDD

Kessler RC et al. Arch Gen Psychiatry. 2005;62(6):617-627; Kessler RC et al. JAMA. 
2003;289(23):3095-3105; Herrmann RC et al. Am J Psychiatry. 1995;152(6):869-875.

SSRI
SNRI
NDRI

Primary Care
• Initial Diagnosis
• Early Treatment Attempts

Psychiatry
• Improved Diagnosis
• Improved Dosing
• Psychotherapy
• New Treatment Options

Combination & Augmentation
– Atypical Antipsychotics
– Mood Stabilizers

MAOI & TCA
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STAR D

http://www.edc.gsph.pitt.edu/stard

National Institute of Mental Health

Sequenced Treatment Alternatives 
To Relieve Depression



STAR  D Regional Centers



STAR  D: Patient Participants

●  N = 4,000
●  MDD, nonpsychotic
●  Specialty and primary care
●  Almost all co-morbidities



Treatment Duration:
■ 12 weeks at each level at 

highest recommended dose
■ 1 year follow up after a 

satisfactory therapeutic 
response



* Defined 17-item HDRS < 7

Obtain Consent

Level 2

Follow-upRemission*

Nonremission

Citalopram

Level 1



STAR*D Study Design Overview

Rush, 2006

SWITCH TO:  Mirtazapine or Nortriptyline

OR AUGMENT WITH: Lithium or Triiodothyronine

SWITCH TO:  Tranylcypromine or Mirtazapine 
combined with Venlafaxine XR

SWITCH TO:  Bupropion SR, Sertraline, Venlafaxine XR

OR AUGMENT WITH: Bupropion SR, Buspirone

INITIAL TREATMENT:  CitalopramLEVEL 1

LEVEL 2

LEVEL 3

LEVEL 4



Rando
mize

SER BUP-SR VEN-XR CT CIT +
BUP-SR

CIT +
BUS

CIT +
CT

Level 2

Augmentation
Options

Switch
Options



Level 3

MRT NTP L-2 Tx +
Li

L-2 Tx +
THY

Switch Augmentation

Rando
mize



Level 4

TCP VEN-XR + 
MRT

Rando
mize

Switch



Remission Rates (RR)* in STAR*D by Treatment Level

Level RR Range  % Average RR % Original Population   
Still Symptomatic**     

1                  28 28 72

2               18-30 25 54

3               12-25 18 44

4                   7-14  11              39

* Remission = a score of <7 on a 17-item Hamilton Depression Rating Scale.

**  Assumes every nonremitter went through the next treatment level rather 
than dropping out.



Acute Outcome Worsens with Increasing 
Number of Prior Treatment Failures
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No or Limited 
Prior Rx

One Prior 
Failure

Two Prior 
Failures

Three Prior 
Failures

Sample Size (N): 2876 727 221 58

Trivedi et al. (Am J Psychiatry, 2006); Rush et al. (NEJM, 2006);
Fava et al (Am J Psychiatry, 2006); McGrath et al (Am J Psychiatry, 2006)



Discontinuation due to AEs Accelerates 
with Increasing Treatment Resistance
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Sample Size (N): 2876 727 221 58

Trivedi et al. (Am J Psychiatry, 2006); Rush et al. (NEJM, 2006);
Fava et al (Am J Psychiatry, 2006); McGrath et al (Am J Psychiatry, 2006)



Relapse During Long-Term Follow-Up
STAR*D Study Results

The higher the level 
of treatment 
resistance prior to 
remission, the faster 
the relapse in long 
term follow up

Rush, (2006)

Level 1 (non-resistant)

Level 2 (1 prior Tx failure)

Level 3 (2 prior Tx failures)

Level 4 (3 prior Tx failures)



Unmet needs

Limited and significant overlap in efficacy with 
small gain to switching between existing biogenic 
amine based antidepressants .

All Slow onset of action.

Newer drugs (SSRIs/SNRIs vs TCAs/MAOIs) have 
better tolerability and safety but not better efficacy.

Currently Marketed 
Antidepressant Medications



Major excitatory neurotranmitter in the brain:  
   “The Ying to the Yang of GABA”

Like GABA, found at 50% of all synapses in the 
brain.

Is circuits implicated in the pathophysiology of 
major depression

Glutamate as a 
target neurotransmitter system











employed a double-blind, parallel group design in a 
small number (n = 30) of patients with treatment 
resistant major depression,

used an IV dose of CP-101,606 that did not produce 
dissociative symptoms,

evaluated response at prespecified 96 hours after 
CP-101,606 administration,

found robust antidepressant response which was 
sustained up to 30 days after a single administration.

Antidepressant Effects of the 

CP-101,606 (NR2B NMDA Antagonist) versus Placebo
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Antidepressant Effects of CP-101,606 versus Placebo

Preskorn, S., et al. J Clin Psychopharmacol 28(6):1-7, 2008.



Percentage of CP-101,606 treated responders continuing to meet response criteria 

(i.e., > 50% reduction in HDRS score) at subsequent Period II visits.
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Further replication is needed in a larger scale study.

Development plan should address:

Can an oral drug be developed capable of  producing a comparable antidepressant 
response?

Is the effect sustained with repeated administration?

If  so, how frequently must the drug be administered?

Is efficacy limited to patients with treatment resistant depression?

What is the risk:benefit ratio (i.e., where do such drugs fit within relative to existing 
antidepressants)?

Antidepressant Effects of  the NR2B NMDA Antagonist,

 CP-101,606 versus Placebo
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Stahl SM. Stahl’s Essential Psychopharmacology. 3rd ed. 2008.
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