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Abstract 
 

Background:  The efficacy of antidepressant interventions can be examined in terms of statistical significance, a standardized ef-
fect size, or measures of clinical significance.  An intervention typically needs to deliver at least a moderate size effect (i.e., Cohen’s 
d >0.4 or >10% difference in response rates) in order to be considered clinically significant.  In this presentation, the efficacy of 
TMS in a large, registration quality study is calibrated against the performance of other relevant strategies for treatment resistant 
depression. 
Methods:  Results of the recent TMS trial (i.e., change on the HAMD and MADRS and response and remission rates for the active 
and sham arms) were tallied and compared against the outcomes reported for the three levels of interventions studied for citalopram 
non-responders in Sequenced Treatment Alternatives to Relieve Depression (STAR*D), published and unpublished results of PBO-
controlled studies of olanzapine-fluoxetine combination (OFC) and aripiprazole augmentation, and electroconvulsive therapy (ECT). 
Results:  Standardized effect sizes and Numbers Needed to Treat values observed in the recent TMS trial compare favorably with 
the outcomes observed for the range of standard strategies studied in STAR*D and to both OFC and aripiprazole augmentation.  The 
magnitude of the effect of TMS is approximately one half that of ECT. 
Conclusions:  The efficacy of TMS for patients who have not benefited from at least one course of antidepressant therapy appears 
to be comparable to both standard strategies now in use and atypical antipsychotic/antidepressant combinations.  Although clearly 
less effective than ECT, TMS has clinically significant benefits and might be considered earlier in treatment algorithms. 

Evaluating Clinical Significance of Treatment Outcomes in 
Studies of Resistant Major Depression 

Introduction 
 
Major depression is a common, disabling and potentially lethal ill-
ness.  There are a wide variety of medications available to treat ma-
jor depression, although almost all have been studied in and ap-
proved for use as initial treatments only.  Unfortunately, for over two
-thirds of patients, a failure to achieve clinically satisfying benefit 
from initial therapy is the norm.  For these patients, current standard 
of care involves an empirical series of treatment attempts, typically 
using medication switches, or augmentation using antidepressants, 
mood stabilizers, benzodiazepines, atypical antipsychotics, or other 
agents. 
 
The vast majority of clinical evidence argues that the greater the 
number of definitive treatment failures, the increasing likelihood of 
treatment non-response to subsequent interventions.  The recently 
reported Sequenced Treatment Alternatives to Relieve Depression 
(STAR*D) study is the most dramatic recent example of this fact.  In 
that work, there was a progressive likelihood of poor response with 
each successive treatment failure.  By the time that a patient had ex-
perienced 3 treatment failures, the likelihood of remission to the 
fourth option fell well below 10%.  It is estimated that up to 15% of 
depressed patients are refractory to currently available treatments.  
Clearly, there is a clinical urgency to identify patients who are 
unlikely to respond to conventional treatments and to develop effec-
tive alternatives. 
 
Transcranial magnetic stimulation (TMS) is a non-invasive method 
used to electrically stimulate superficial cortical neurons, using rap-
idly alternating magnetic fields generated in a strong magnetic coil 
held in contact with the scalp (Figure 1).  A large number of random-
ized controlled trials (RCTs), which have been aggregated in several 
published meta-analyses, support the antidepressant effect of TMS in 
patients with major depression when it is used in daily sessions over 
several weeks directed to the dorsolateral prefrontal cortex (DLPFC). 

Figure 1.  Transcranial Magnetic Stimulation 
 
 
 
 
 
 
 
 
 
 
 

• Pulsed magnetic fields of ~1.5 Tesla in strength 
• Magnetic fields pass unimpeded approximately 

2-3 cm into cortex 
• Induces a focal electrical current in  cortical  

tissue 
• Produces local and distal functional changes on 

the target neural circuitry 

Michael E. Thase, M.D. Department of Psychiatry, University of Pennsylvania, Philadelphia, Pennsylvania, Mark A. Demitrack, 
M.D. Neuronetics, Inc., Malvern, Pennsylvania, for the TMS Therapy Study Group 

 

In two previous analyses, large clinical trial datasets were 
explored in order to systematically identify potential predic-
tors of antidepressant treatment response to TMS.  Using 
data from 195 patients across six clinical trials, Fregni, 
et.al., (2006) reported that younger age and less prior treat-
ment resistance was associated with better response to 
TMS. In a separate study, Brakemeier, et.al., (2007) re-
cently performed a similar analysis in an open-label treat-
ment study of 70 patients.  Consistent with the results of 
Fregni and colleagues, they also reported that those patients  
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Assessment of Prior Treatment Resistance and  
Methods of Analysis 
 
Adequacy of each antidepressant treatment attempt was deter-
mined with the Antidepressant Treatment History Form 
(ATHF) (Prudic, et al, 1996; Sackeim, 2001). The ATHF is a 
reliable and validated method of rating the adequacy of antide-
pressant treatment trials. In particular, the ATHF has been 
shown to have prospective validity in predicting the outcome of 
future treatment based on the number of prior adequate antide-
pressant treatment failures. Use of the ATHF in other studies 
has also shown that for each adequate antidepressant treatment 
trial, a patient has usually experienced an average of 4 treat-
ment attempts. 
 
Patients who had failed only one ATHF-validated adequate 
antidepressant treatment in the current illness episode com-
prised 54.5% of the overall study population.  In the current 
episode alone, at the time of entry into the randomized con-
trolled trial, the one treatment failure patient population had 
received a median of 4 antidepressant treatments (range 1 to 
23).  A comparison of clinical and demographic characteristics 
for the subgroup of patients who had failed one previous anti-
depressant treatment in current episode and for the remainder 
of the patients in the original overall patient population is 
shown in Table 1.  

Table 1.  Subject Characteristics: Comparison of ATHF 
1 vs ATHF 2-4 Study Populations 

with the least treatment resistant showed the greatest clinical 
benefit.  We have expanded on these reports by analyzing pre-
treatment predictors of outcome to treatment with TMS in our 
large multisite clinical trial (Lisanby et al, submitted).  Consis-
tent with the larger antidepressant clinical literature cited ear-
lier, and the specific results for TMS described above, we repli-
cated the observation that the best predictor of treatment re-
sponse was the level of prior treatment resistance.  In particu-
lar, the treatment benefit was most striking in those patients 
who were early in the course of their treatment resistance, 
namely those who had failed to benefit from one previous treat-
ment of an adequate dose and duration in the current episode. 
 

This abstract provides a complete summary of the efficacy out-
comes observed within the treatment cohort of patients who 
had failed to benefit from one prior antidepressant treatment in 
our original randomized controlled trial. The results demon-
strated that TMS is a safe and effective treatment.  The patient 
population included in that study displayed a range of severity 
in the pattern of their treatment resistance prior to study entry. 
These data are also discussed in terms of their clinical signifi-
cance by comparison to other reference datasets in the pub-
lished literature for antidepressants studied in both treatment 
responsive and pharmacoresistant forms of major depression. 

Figure 2.  NeuroStar Clinical Development Program 

Methods 
 

TMS Study Device and TMS Treatment Parameters 
 
All TMS sessions were delivered using the NeuroStar TMS 
Therapy System investigational device. 
Treatment parameters were intended as a maximum feasible 
dose design.  They included stimulation at 120% of observed 
motor threshold applied at a pulse frequency of 10 pulses per 
second (cycle time: 4 seconds on and 26 seconds off) for a total 
of 3000 pulses per treatment session. 
During the acute efficacy phases of Study 101 and Study 102, 
TMS was administered 5 days per week for up to 6 weeks.  Dur-
ing Study 103, TMS as an add-on rescue treatment was initiated 
at 2 days per week for the first 2 weeks, and then 5 days per 
week for the next 4 weeks. 

1 P = 0.039 for comparison of Active TMS vs Sham TMS within One Adequate Antidepressant population
All other comparisons not significant (P > 0.05)

One  Adequate Antidepressant Trial 
Study Population

(N=164)

More Than One  Adequate 
Antidepressant Trial Study 

Population
(N=137)

Variable Name Active TMS
(N=88)

Sham TMS
(N=76)

Active TMS
(N=67)

Sham TMS
(N=70)

Age in Years mean (SD)1 48.6 (10.8) 51.9 (9.6) 47.0 (11.3) 45.3 (10.6)

Gender
- N (%) Female 44 (50.0) 42 (55.3) 42 (62.7) 32 (45.7)

Ethnic Origin N(%)
- Caucasian 81 (92.0) 67 (88.2) 65 (97.0) 64 (91.4)

Depression History N(%)
- Recurrent 85 (96.6) 74 (97.4) 63 (94.0) 63 (90.0)

Duration of Current Episode
- Length [mean (SD)]
- ≥ 2 years N(%)

12.8 (9.9)
17 (19.3)

11.9 (9.1)
10 (13.2)

14.7 (10.0)
19 (28.4)

14.4 (9.5)
12 (17.1)

Secondary Diagnoses N(%)
- None
- Any Anxiety Disorder

57 (64.8)
31 (35.2)

55 (72.4)
21 (27.6)

39 (58.2)
28 (41.8)

49 (70.0)
21 (30.0)

Baseline Symptom Severity [mean 
(SD)]
- MADRS Total Score
- HAMD24 Total Score
- HAMD17 Total Score
- IDS-SR Total Score
- CGI-Severity Total Score

32.1 (5.8)
30.0 (5.0)
22.3 (3.3)
41.3 (8.7)
4.7 (0.6)

32.9 (6.0)
30.3 (5.0)
23.0 (3.8)
43.0 (10.3)
4.7 (0.7)

33.7 (6.1)
30.3 (5.1)
23.0 (3.3)
42.9 (10.3)
4.8 (0.7)

35.0 (5.1)
30.7 (4.7)
22.7 (3.3)
43.8 (9.5)
4.8 (0.7)
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Methods of Analysis 
 
Efficacy analyses were performed on the strict intent-to-treat 
sample of all evaluable patients, defined in the protocol as those 
with a baseline and at least one post-baseline observation avail-
able for analysis. The null hypothesis for primary and secondary 
continuous outcomes was tested with an analysis of covariance, 
using baseline score, and ATHF medication resistance level as 
fixed effect covariates, adjusting for site differences using a ran-
dom effect. Categorical outcomes were analyzed using logistic 
regression on treatment group assignment with adjustment for 
site and ATHF medication resistance level.  All analyses were 
conducted in a last-observation carried forward (LOCF) manner 
through the indicated time points. 
 
Sources and Methods for Dataset Comparisons 
 
Large summaries of FDA registration submission databases ob-
tained by those authors under the Freedom of Information Act 
(Khan 2000, 2001, 2007) 

• Large reference dataset of a single antidepressant medi-
cation (Thase, 2005) 

• Peer-reviewed primary data publications for duloxetine, 
seligiline, and aripiprazole (Berman, 2007) 

• STAR*D data reports and peer-reviewed publications 
(Fava, 2006, McGrath, 2006, Rush, 2006, Trivedi, 2006) 

• UK ECT Review Group (2003) 
 
Efficacy Parameters Compared 
 - MADRS or HAMD 
 - Continuous or Categorical Outcomes 
 - Effect Size (Standarized effect size – i.e. Cohen’s d) 
   for continuous measures 
 - Number-Needed-to-Treat (NNT) for categorical 
   meaures 

 
Results: Summary of Acute Efficacy 
 
Randomized Controlled Trial (Study 101 Results): 
 

• In the overall patient population (N=301), active TMS 
showed superior outcomes compared to sham TMS 
(O’Reardon, 2007). 

• An analysis of the effect sizes for clinical outcomes 
based on treatment resistance status in the current epi-
sode is shown in Figure 3.  Patients who had failed one 
adequate antidepressant treatment in current episode 
showed a superior outcome compared to patients who 
had failed to benefit from 2 or more adequate treatments 
in current episode. 

• With the majority population of patients who had ex-
perienced one adequate treatment failure in current epi-
sode (ATHF 1, N=164), active TMS showed statistically 
significantly superior benefit compared to sham TMS 
(Figures 4 and 5, MADRS data shown) 

 

Figure 3.  Standardized Effect Sizes (95%CI) by       
Treatment Resistance 

Effec t s ize  varies by  treatm ent resistan ce
as pred ic ted  fro m  literatu re

Figure 4.  MADRS Response Rate Outcome 
Randomized Controlled Trial 
One Prior AD Treatment Failure Group  (N=164) 
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Figure 5.  MADRS Mean Change from Baseline 
Randomized Controlled Trial 
One Prior AD Treatment Failure Group  (N=164) 
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Open-Label Extension Trial (Study 102 Results): 
 

• Comparable outcomes were observed in open-label 
treatment in Study 102 to the results observed in 
Study 101 (Avery, 2008).  In those patients previ-
ously allocated to sham TMS in Study 101, who had 
not benefited from their assigned treatment, MADRS 
mean change from baseline was -20.8, 95%CI [-16.9, 
-24.7] in the ATHF 1 subgroup compared with -13.3, 
95%CI [-9.0, -17.5] in the ATHF >2 subgroup. 

• Similar superior outcomes in the ATHF 1 patient 
population relative to the remainder of the study 
population were seen on the categorical outcome of 
response rate (data on file). In the ATHF 1 subgroup, 
53.5% of patients achieved response by 6 weeks of 
active TMS, compared with 31.0% of patients in the 
ATHF >2 subgroup. 

 
 

Outcome 
Measure at 
Week 4

Overall
Group

(N=155 Active TMS)
(N=146 Sham TMS)

1 Adequate Treatment
(N=88 Active TMS)
(N=76 Sham TMS)

2-4 Adequate 
Treatments

(N=67 Active TMS)
(N=70 Sham TMS)

MADRS

HAMD17

0.39 (-0.04 – 0.82)

0.55 (0.10 – 1.00)

0.94 (0.22 – 1.68)

0.83 (0.20 – 1.48)

-0.01 (-0.65 – 0.63) 

0.42 (-0.30 – 1.15)
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Figure 6.  Comparison of Absolute Treatment Differences 
Between TMS and Antidepressants (HAMD17)                
Treatment-Responsive Study Populations  

-2.9
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Khan (2000; 2001;  2007); Detke(2002 a, 2002b); Goldstein (2002, 2004);  Perahia(2006); Feiger
(2006); Bodkin  (2002)

Figure 7. Comparison of Absolute Treatment Differences 
Between TMS and Antidepressants (MADRS) 
Treatment-Resistant Study Populations 
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Figure 8. Comparison of Absolute Treatment Differences 
Between TMS and Antidepressants (Response Rates) 
Treatment-Responsive and Resistant Study Populations 

Figure 9.  Standardized Effect Size (Cohen’s d) 
TMS Randomized Controlled Trial – Pharmacotherapy and 
ECT Comparison 

0.83

0.55

0.42

Results: Comparison with Reference Datasets 
 

Comparison of RCT and Open-Label Outcomes with          
Reference Datasets: 
 

• Treatment differences between active and control con-
ditions for TMS and pharmacotherapy is shown in 
Figures 6 (treatment responsive populations) and 7 
(treatment resistant populations) for continuous out-
come measures. Similar comparison of treatment dif-
ferences for categorical outcome measures is shown in 
Figure 8.  TMS shows absolute treatment effects that 
are similar or larger than the majority of approved 
pharmaceutical antidepressant treatment for either 
responsive or resistant populations. 

• Effect sizes for outcomes in the TMS randomized 
controlled study are shown in Figure 9 (continuous 
outcomes, Standardized Effect Size: Cohen’s d) and 
Figure 10 (categorical outcomes, Number-Needed-to-
Treat).  In each display, reference datasets are shown 
for both treatment responsive (Khan, 2000, Thase, 
2005) or treatment-resistant study populations 
(Berman, 2007) for the pharmaco-therapy compari-
sons. 

Figure 10.  Number Needed to Treat (NNT) 
 TMS Randomized Controlled Trial – Pharmacotherapy 
Comparison 

NeuroStar TMS
Week 4

NeuroStar TMS
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Thase, 
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Berman, 
2007
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• Figure 11 summarizes the treatment outcomes in the 
TMS open-label study population against the out-
comes observed in the relevant monotherapy treat-
ment options in the STAR*D study results. 

• Effect size comparisons between TMS and ECT are 
shown in Figure 9.  In comparison to the acute effi-
cacy RCT literature reviewed by the UK ECT Re-
view Group, TMS demonstrates standardized effects 
approximately half to two-thirds as large as ECT.  
Figure 12 summarizes clinical outcome comparisons 
between TMS and ECT for acute treatment in open-
label studies, and also compares the long-term dura-
bility effect for these two treatments.  While the 
acute effects for ECT appear larger than those for 
TMS in these comparisons, the longer term durability 
of effect for TMS appears clinically favorable to that 
observed in long term ECT outcome studies. 

Summary 
 

• TMS is a safe and effective treatment option for 
patients who have failed to receive benefit from 
antidepressant pharmacotherapy. 

• Consistent with prediction, TMS outcomes vary by 
prior treatment resistance, with superior outcomes 
in those patients at apparently earlier stages of treat-
ment resistance. 

• The outcomes observed with the NeuroStar TMS 
Therapy System compare favorably when consid-
ered against outcomes observed for pharmacother-
apy or ECT in patients with either treatment-
responsive or treatment-resistant major depression. 

Figure 11.  Clinical Benefit Varies by Prior Treatment 
Failure in Both STAR*D and Open-Label TMS Study 
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Figure 12.  Acute and Long-Term Outcomes 
Comparison of Open-Label ECT and TMS 

The TMS Therapy Study Group 
 
 
* Aaronson, S (Sheppard Pratt Health System, Balti- 
   more, MD) 
* Avery, D (University of Washington, Seattle, WA) 
* Canterbury, R (University of Virginia, Charlottesville,  
   VA) 
* Daskalakis, ZJ (Centre for Addiction and Mental 
   Health, Toronto, Canada) 
** Demitrack, MA (Neuronetics, Inc., Malvern, PA) 
* Fitzgerald, P (The Alfred Hospital, Melbourne, Austra- 
    lia) 
* Gilmer, W, * (Northwestern University, Chicago, IL) 
* Gutierrez, R (PsyCare, Inc., Poway, CA) 
* Husain, M (UT Southwestern, Dallas, TX) 
* Isenberg, K (Washington University, St. Louis, MO) 
* Janicak, P (Rush University, Chicago, IL) 
* Krystal, A (Duke University, Durham, NC) 
** George, M (Medical University of South Carolina, 
   Charleston, SC) 
* Lisanby, S (Columbia University, New York, NY) 
* Loo, C (The Black Dog Institute, Sydney, Australia) 
* Maixner, D (University of Michigan, Ann Arbor, MI) 
* Marangell, L (Baylor College of Medicine, Houston, 
   TX) 
* McDonald, W (Emory University, Atlanta, GA) 
* Nahas, Z (Medical University of South Carolina, 
   Charleston, SC) 
* O’Reardon, JP (University of Pennsylvania, Philadel- 
   phia, PA) 
* Richelson, E (Mayo Clinic, Jacksonville, FL) 
* Rosenquist, P (Wake Forest University, Winston-Salem, 
   NC) 
** Sackeim, H (Columbia University, New York, NY) 
* Sampson, S (Mayo Clinic, Rochester, MN) 
** Schatzberg, AF (Stanford University, Palo Alto, CA) 
* Solvason, HB (Stanford University, Palo Alto, CA) 
 
 
* Principal Investigators, ** Steering Committee Members 

Study
Acute Remission
Rate (HAMD24)

Long-Term
Relapse Rate 

(HAMD24)
NeuroStar TMS Therapy
• Study 102 Open-Label Acute

• Study 103 Maintenance of Effect

27.1% (6 week)
36.5% (9 week)

20.5% (Med Mono + TMS)

OPT-ECT Study (N=290) 54.8% 60% (Mono Meds)
39% (Comb’n Meds)

CORE Study (N=531) 64.2% 37.1% (Cont-ECT)
31.6% (Comb’n Meds)

Community ECT Study (N=347) 46.7% 64.3% (Ad hoc)

STAR-D Study Outcome NeuroStar TMS Outcome

Treatment Resistance[Low] [High]

%
 R

e
m

is
s

io
n

 (
H

A
M

D
 1

7
)

Sackeim (2000); Prudic (2004); Kellner (2006).

Trivedi (2006), Rush (2006), Fava(2006), McGrath(2006)



 
 

Biol Psych April 2008 

References  
 
Avery, D.H, et.al:  Transcranial Magnetic Stimulation (TMS) in the Acute Treatment of Major Depression: Clinical Response in 

an Open-Label Extension Trial.  J Clin Psychiatry; 69(3):441-451, 2008. 
Berman, R, et. al,: The Efficacy and Safety of Aripiprazole as Adjunctive Therapy in Major Depressive Disorder: A Multicenter, 

Randomized, Double-Blind, Placebo-Controlled Study;   J. Clin. Psychiatry, 68(6): 843-853, 2007. 
Bodkin JA, et. al: Transdermal Selegiline in Major Depression: A Double-Blind, Placebo-Controlled, Parallel-Group Study in Out-

patients;  Am. J. Psychiatry, 159(11): 1869-1875, 2002. 
Brakemeier EL, et.al. Positive predictors for antidepressive response to prefrontal repetitive transcranial magnetic stimulation 

(rTMS); Journal of Psychiatric Research 41:395-403, 2007. 
Corya, S, et. al, A Randomized, Double-Blind Comparison of Olanzapine/Fluoxetine Combination, Olanzapine, Fluoxetine, and 

Venlafaxine in Treatment-Resistant Depression;  Depression Anxiety, 23 : 364-372,  2006. 
Detke MJ, et al. Duloxetine, 60 mg Once Daily, for Major Depressive Disorder: A Randomized Double-Blind Placebo-Controlled 

Trial; J. Clin. Psychiatry. 63(4):308-315,  2002. 
Detke MJ, et al,  Duloxetine 60 mg once daily dosing versus placebo in the acute treatment of major depression; J. Psych Res., 

36:383-390,  2002. 
Fava, M, et al.  A Comparison of Mirtazapine and Nortriptyline Follwing Two Consecutive Failed Medication Treatments for De-

pressed Outpatients : A STAR*D Report;  Am J Psychiatry.  163(7):1161-1172, 2006.  
Feiger, A, et. al, Selegiline Transdermal System for the Treatment of Major Depressive Disorder: An 8-Week, Double-Blind, Pla-

cebo-Controlled, Flexible-Dose Titration Trial;  J. Clin. Psychiatry, 67(9): 1354-1361, 2006. 
Fregni F, et.al. Predictors of antidepressant response in clinical trials of transcranial magnetic stimulation. International Journal of 

Neuropsychopharmacology; 9:641-654, 2006. 
Goldstein DJ, et.al, Duloxetine in the Treatment of Major Depressive Disorder: A Double-Blind Clinical Trial;  J. Clin Psychiatry; 

63(3): 225-231, 2002. 
Goldstein DJ, et. al, Duloxetine in the treatment of depression: A double-blind placebo-controlled comparison with paroxetine;  J. 

Clin. Psychopharmacology; 24(4):389-399 2004. 
Kellner R, et al, Continuation Electroconvulsive Therapy vs Pharmacotherapy for Relapse Prevention in Major Depression A Mul- 
 tisite Study From the Consortium for Research in Electroconvulsive Therapy (CORE);  Arch. Gen. Psychiatry; 63: 1337 
 1344, 2006. 
Khan A, et al, Symptom Reduction And Suicide Risk In Patients Treated With Placebo In Antidepressant Clinical Trials;  Arch 

Gen Psychiatry; 57:311-317, 2000. 
Khan, A., et.al., Suicide Risk and Symptom Reduction in Patients Assigned to Placebo in Duloxetine and Escitalopram Clinical 

Trials: Analysis of the FDA Summary Basis of Approval Reports; Ann Clin. Psychiatry , 19(1):31-36, 2007.  
Khan, A. Symptom reduction and suicide risk in patients treated with placebo in antidepressant clinical trials: a replication analysis 

of the Food and Drug Administration Database; Int. J. Neuropsychopaharm, 4(2):113-118, 2001. 
McGrath, PJ, et al.  Tranylcypromine Versus Venlafaxine Plus Mirtazapine Following Three Failed Antidepressant Medication 

Trials for Depression: A STAR*D Report;  Am J Psychiatry.  163(9):1531-1541, 2006. 
O’Reardon, JP, et.al.  Efficacy And Safety Of Transcranial Magnetic Stimulation In The Acute Treatment Of Major Depression: A 

Multi-Site Randomized Controlled Trial;  Biol Psychiatry 2007;16:1208-1216, 2007.  
Perahia, DGS, et. al, Duloxetine in the treatment of major depressive disorder: a placebo- and paroxetine-controlled trial; Eur. 

Psych., 21: 367-378, 2006. 
Prudic, J, et.al. Resistance to antidepressant medications and short-term clinical response to ECT; Am J Psychiatry 153(8):985 
  992, 1996 
Prudic, J, et al.  Effectiveness of Electroconvulsive Therapy in Community Settings;  Biol Psychiatry.  55:301-312, 2004. 
Rush, AJ, et al.  Bupropion-SR, Sertraline, or Venlafaxine-XR after Failure of SSRIs for Depression; N Eng J Med. 354(12):1231-

1242, 2006.  
Sackeim, HA, Continuation Pharmacotherapy in the Prevention of Relapse Following Electroconvulsive Therapy.  A Randomized 

Controlled Trial; JAMA, 285(10): 1299-1306, 2000. 
Sackeim HA. The definition and meaning of treatment resistant depression; J Clin Psychiatry. 62(suppl 16):10-17, 2001. 
Shelton, RC, et.al, Olanzapine/Fluoxetine Combination for Treatment-Resistant Depression: A Controlled Study of SSRI and Nor-

triptyline Resistance; J. Clin Psychiatry, 66(10):    1289-1297, 2005. 
Thase, ME, et.al, Remission Rates Following Antidepressant Therapy with Bupropion or Selective Serotonin Reuptake Inhibitors: 

A Meta-Analysis of Original Data from 7 Randomized Controlled Trials; Journal of Clinical Psychiatry, 66(8):974-981, 
2005.  

Thase, M., et.al, A Randomized, Double-Blind Comparison of Olanzapine/Fluoxetine Combination, Olanzapine, and Fluoxetine in 
Treatment-Resistant Major Depressive Disorder; J. Clin. Psychiatry, 68(2):224-236, 2007. 

Trivedi, MH,  et al.  Evaluation of Outcomes with Citalopram for Depression Using Measurement-Based Care in STAR*D: Impli-
cations for Clinical Practice;  Am J Psychiatry; 163(1):28-40, 2006 

The UK ECT Review Group. Efficacy and safety of electroconvulsive therapy in depressive disorders: A systematic review and 
meta-analysis; Lancet 361:799-808, 2003  



 
 

Biol Psych April 2008 



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



