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The Sequcnced Treatment Alternatives to Relicve Dcpres-
sion trial enrolled outpatients with nonpsychotic rnajor
dcpressivc disorder treated prospectively in a serics of
randomized controlled trials. These were conducted in
representative primary and psychiatric practices. Remis-
sion rates for treatment steps 1 to 4 bascd on the 16-item

Quick Inventory of Depressivc Symptomatology-Self-
report were 37Yo, 31"/o, 

'l{oh, and 13olo, rcspectively.
There were no differences in rcmission rates or times
to remission among mcdication switch or among medi-
cation augmentation strategies at any treatmcnt level.
Participants who required increasing numbers of trcat-
ment steps showed greater dcprcssivc illness burden
and increasingly greater relapse ratcs in the naturalistic
follow-up period (40"/o-71"h\. Prognosis was bettcr at all
lcvcls for participants who cntcrcd follow-up in remission
as oppnsed to those who cntcred with response without
remission. These results highlight the prevalencc of treaf
ment-resistant depression and suggest potential benefit
for using more vigorous treatmonts in the earlier steps.

Introduction
The Wor ld Heal th Organizat ion has pro jected that
major  depressive d isorder  (MDD) wi l l  be the second-
leading cause of  d isabi l i ty  wor ldwide by 2020 [ ] .  The
lifetirne risk of MDD is 7o/" to l2o/" for men and 207o
to 25"/ "  for  wornen [2] ,  and i ts  annual  cost  was est i -
ma ted  to  be  $83 .1  b i l l i on  i n  2000  [31 .  Mos t  i nd i v i dua l s
wi th MDD have a chronic or  recurrent  course,  of ten
wi th considerable symptomatology and d isabi l i ty  even
between episodes t4-6) .

Remission is the accepted goal of acute MDD treat-
ment [28] because remitters function better [9] and
have a better prognosis [10] than those who respond
(have a symptom reduction) without renitt ing. Efficacy
trials with symptomatic volunteers report remission
rates of 22oh to 40% [11]. Horvever, these results may
not  p ieneral ize to par t ic ipants typ ical ly  seen in c l in ica l
practices because efficacy trials often exclude patients
with chronic depression or rnultiple general medical or
psychiatric comorbid conditions 112,131. In effectiveness
studies with more representative populations, remission
rates are low (LI"/"-30"/") even after 8 ro 12 rnonths of
treatment U4-I71. Furthermore, relapse rates of 10ol' ro
45o1, are found within 1 year or less of remission during
maintenance treatrnent for chronic or recurrent depres-
sions [18]. In spite of extensive evidence supporting the
efficacy of antidepressants in patients with MDD and
the recognition of modest remission rates with first-step
antidepressants, gaps in our knowledge remain about
the choice of second- or third-step treatments if the first
step does not work. Furthermore, previous research has
focused on strict, protocol-driven, research setting-based
studies, thus l irnit ing the generalizabii ity to "real world"
patients in clinicai practice with attendant medical and
psychiatric cornorbiditres.

The Sequenced Treatment Alternatives to Relieve
Depression (STAR.D) trial 119,20,21ro1 is the largest
prospective, randomized treatment study to date of outpa-
tients with MDD recruited from real world psychiatric and
primary care settings who did not receive adequate ben-
efit with initial and, if needed, subsequent antidepressant
treatments. To date, more than 50 manuscripts have been
published from the STAR"D sample, with rnore in prepara-
tion or under review (see http://www.star-d.org for a l ist
of current publications). This review summarizes ST;\R*D
findings to date that address the following questions:

l. What arc the remission and response rates and
time to remission with an init ial selectivc scrotonirl
reuptake inhibitor (SSRI)?

2. What participant characteristics are related to
remission with an init ial SSRI?
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6 .

3. Do part icipants dif fer in their acceptance of dif fer-

ent t leatment strate€l ies or options at subsequent

treatment steps?

4. What are the remission and response rates and

times to remission and response for subsequent

treatment stePs?

5. How does cognitive therapy compare with rnedica-

tion treatments at the second treatment step?

7 .

\Vhat part icipant characterist ics are associated with

the ne ed for a greater number of treatment steps?

rWhat arc relapsc rares in those who respond or

remit aftcr onc to four trcacment steps?

8. ! f lhat characterist ics dist inguish part icipants who

leave treatment prematurely?

9. Whatcharacterist ics dist inguish part icipants

treated in primary versus psychiatr ic care?

STAR"D Study Overview
STAR*D was designed to determine which treatrnents are
most effective following nonretnission or intolerance to an
init ial SSRI or to any of a series of subsequent randomized
treatments. Over a 37-month period, STAR*D enrolled
4041 outpatients aged 18 to 75 years with nonpsychotic
MDD at 41 clinical sites across the United States (18 pri-
rnary and 23 psychiatric care settings). The study enrolled
only treatmenr-seeking patients (as opposed to symptom-
atic volunreers) rvith a clinical diagnosis of nonpsychotic

MDD confirmed with a DSM-IV checklist and a score
greater than or equal to 14 on the 17-item Hamilton
Ratirrg Scale of Depression (HRSD,-) [22]. To maximizc
generalizabil ity of results, the study included patients

with most concurrent psychiatric and general medical
conditions, including those with active substance abuse or
suicidality. as long as outpatient care was appropriate.

Figure 1 depicts the treatment options at each of the four

steps in the series of rials. All participants began with citalo-
pram treatment (Level 1). Those intctlerant ro or not remitting
with citalopram could enter Level 2, which included switching
to bupropion-sustained release (SR), cognitive therapn sertra-
[ine, or venlafaxine-extended release (XR), or attgmentation
of citalopram with bupropion-SR, buspirone, or cognitive
therapy. Those without adequate benefit from medication-
only treatments in Level 2 could proceed to Level 3. For those

with inadequate benefit from cognitive therapy as a switch or

augmentation in Level 2, the next step (Level 2A) was a switch

to a second rnedication (bupropion-SR or venlafaxine-XR) to

ensure that all Level 3 enrollees had received and not obtained

adequate benefit from at least two prior rnedication trials.

Level 3 included switches to mirrazapine or norrriptyline and

augmentation of the Level 2 or 2A medication with thyroid

hormone (Tr) or lithium. Level 4 treatments were a switch ro

tranylcypromine or to venlafaxine-XR plus mirtazapine.
An innovarive study design fearure-an equipoisc

stratif ied randomized design [23]-permitted participanrs,

as in clinical practice, to accept or decline switch or aug-

rnent treatment strategies as long as sufficient options for
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randornization rernained. For example, participants could
allolv randomization to all available treatment optiorls,
exclude randomizatic.rn to all switches or to all augmellts
at Level 2 (or 3), exclude or include cognitive therapy as a
switch and/or augment, or exclude all medication srvitches
and augments at Level 2 to guarantee cognitive therapy.

The protocol recommended that treatrlen! visirs at
each level occur at baseline and at weeks 2, 4, 6,9, and
12. with an additional visit at week 14 if ueeded. Parrici-
pants who rernirted or received an adequate lrenefit could
enter a 1-year naturalistic follow-up period, although all
who did not r:emit were encouraged to lnove to the next
level. Participants could rnove to the next level whenever
intolerable side effects were encountered or dosing had
been maximized, but substantial symptoms remained
after several weeks.

In the naturalistic follow-up phase, visits were rec-
ornnrended every 2 months, and clinicians were urged to
continue the acute treatment at the sarne dosage found to
be effective previously. Outcomes in follc.rw-up were gath-
ered using an interactive voice response system [24].

Tl're primary research outcome was remission defined
by a score of 7 or less on the HRSD,r, obtained by blinded
telephone-based assessors. The secondary outcofi le was
remission defined by a score of 5 or less on the Quick
Inventory of Depressive Symptomatology-Self-report
(QIDS-SRr6) 125-271 obtained at each treatmenr visit.
Response was defined as a 50o% or greater reduction in the
baseline QIDS-SR16 score. HRSD,, remission rates were
generally lower than QIDS-SRl5 rates because participants
rvithout an exit HRSD.- score were deerned nonremitters.
Irrtolerance was definei a priori as discontinuation before
week 4 for any reason or discontinuation thereafter for
irrtoierable side effects.

To ensure adequate dosing for an appropriate period
of t ime, treatment was delivered using measuremellt-
based care (MBC) 128ot,291. Thus, nonremission could
rlot be attributed to an inadequate medication trial. N{BC
included guided but f lexible dosing recommendations at
crit ical decision points based on syrnptom and side effect
measurements at each treatlnent visit using the Quick
Inventory of Depressive Syrnptomatology-Clinician-rated
(QIDS-C16) I2S-271 and the Frequencv, Intensity, and
Burden of Side Effects Rating [30]. A web-based treatment
monitoring system 129,31) was used to flag and follow up
with the study clinicians when dosing deviations were
found. Clinical research coordinators assisted clinicians
and participallts with study assessments and treatment
delivery at each clinical site.

STAR*D Findings
Pretreatment characteristics of participants in Level 1
Of 4041, consenting participants, 607 had HRSD,- scores
less than 14 when rated by the telephone assessors, and
234 did not return after the baseline visit. The remain-

ing evaluable sample of 2876 participants entered Level 1.
Racial and ethnic distribution was consistent with rhe US
Census. ln this effectiveness sample, participants averaged
3.3 concurrent general medical conditions, and about
two thirds had at least one concurrent Axis I psychiatric
disorder. The sarnple averaged rnoderately severe depres-
sion (HRSD,, = 21.8). More than one fourth had chronic
depression (index episode > 2 years), and three fourths
had recurrent depression. This is in stark contrast to the
samples typically studied in efl icacy trials, in rvhich strict
inclusion and exclusion criteria often exclude Axis I or III
comorbidit ies, chronic depression, and substance alruse,
thus l imiting the generalizabil ity of f indings.

Treatment with citalopram: Level 1
Figure 2 shows outcomes for all medication treatments. C)f
2876 participants, approximately 28% (n = 790) remitted
based on the HRSD,', and approximately 337o remitted
based on the QIDS-SR,,  [28. .1.The response rate,  which
included those who remitted, was 47o/". Remission and
response rates and times to renrission or response were not
different between those treated in primary and psychiatric
care settings. These remission rates are comparable to the
22o/o to 407o remission rates found in 8-week randomized
controlled efficacy trials [11] that typically recruit less
complicated symptornatic volunteers.

Mean time to QIDS-SR* remission for those who
rernitted within the L4-week period was 6.7 weeks. About
one half of the remissions occurred after week 6 (Fig. 3).
Mean time to response among those who responded was
5.7 weeks. Of those who responded, one third did so after
week 6. Mean dose of ciralopram at exit was 41.8 mg/d.
an adequate dose. Mean dose was siruilar in those who
reached remission and those who did not.

Which participant characteristics are related to
remission with an init ial SSRI?
Participants who were white, female, married, more edu-
cated, had higher income, had private insurance, or ivere
ernployed had significantly higher remission rates with
citalopram. Those disadvantaged by increased numbers
of concurrent general rnedical and psychiatric disorders,
longer current episodes, and poorer funcrion and quality
of l i fe had significantly lower remission rates [28r.1.

Level 2
Of the participants in Level I, L439 were intolerant to
citalopram or received inadequate benefit and moved
on to Level  2.

Acceptability of Leuel 2 treatmerxts
The equipoise stratified randomization design resulted in
somewhat unexpected findings for the 1439 participants
who agreed to enter Level2 [321. Only 1o/" accepted random-
ization to all seven treatment options. Approximately 50'%
accepted medication augment, a*d 57Y" accepted medica-
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Figure 2.  Diminishing rerniss ion rates wi th greater  levels of  t reatnrent  resistance.  Rernission rates at  t reatnrent  exi t  were based on the 
. l6- i tenr

Quick Inventory of  Depressive Syrnptomatology-Sel f - report .  BUP-SR-bupropion sustained re lease;  BUS-buspirone;  CIT-c i ta loprarn;
t , i - l i th ium; MIRT-nr i r tazapine;  NTP-nortr ipty l ine;  StRT-sert ra l ine;  T.- t r i iodothyronine;  TCP-tranylcypromine;  VEN-XR-venlafaxine
extended release.
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Figure 3. Tinre to remission wit lr  ci talopram (l ,evel 1) for remitters.
Remission was defined as a score of 5 or less on the 16-itenr Quick
I nventory of Depressive Symptomatology-Self-report.

tion switch. Only 7o/" accepted randomization to medication

switch and augment. Not surprisingly, those who accepted

switch treatments had experienced greater intolerance or
less improvement with citalopram than those who accepted
augrnent treatments. Those with recurrent MDD and con-
current drug abuse preferred augments. Approxirnately 26%
\,vere willing to accept randomization that included cognitive
tlrerapy, and 3%" accepted only cognitive therapy (switch or
augment). Those who accepted cognitive therapy had more
years of education and rnore frequent family history of rnood
disorder than those who did not.

As rnost participants elected to allow randomization
to switch or augment strategies (not both), the study was
not adequately powered to compare outcotnes for switch
versus augment treatments. This finding suggests that
patients have ciear preferences about switch versus aug-
ment as a second step.

Let'el 2 medication switch
The medication switches at Level 2 were designed to
cornpare medications with different pharmacologic
effects (ie, sertraline, a second SSRI; bupropion-SR, a
nonserotonin active agent; venlafaxine-XR, a reuptake
blocker of both norepinephrine and serotonin) [19,201.
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Participants entering a medication switch started with
a mean HRSDI" of 18.9, and about one fourth of these
participants rernitted (QIDS-SRl6) [33..1. Remission rares
for bupropion-SR, sertraline, and venlafaxine-XR were
not differerrt; neither were time to remissiou or t irne ro
response. Mean time to remission for those who remitted
ranged frorn 5.4 to 6.2 weeks.

These remiss ion and response rates are lower
than would be expected f rom open- label  t r ia ls  wi th
medicat ion swi tch 133oo,34- j61.  This is  l ike ly  c lue
to STAR' 'D 's  inc lus ion of  par t ic ipants wi th general
medical  or  psychiat r ic  comorbid i t ies or  chronic depres-
sion, as well as the study's longer first-step treatment.
These low remiss ion rates do not  appear to resul t  f ror-n
inadequate t reatment ,  as the doses and durat ions of
treatment seemed rolrust, except for a somewhat lower
mean dose of venlafaxine-XR (- 194 rng/d) than the
potent ia l  maximuur dose.

Those intolerant to citalopram (Level 1) tolerated
ser t ra l ine and bupropion-SR equal ly  wel l ,  and a lack
of citalopram efficacy did not portend a lack of efficacy
wi th ser : r ra l ine.  The dual-act ion agent  (venlafax ine-XR)
did not produce significantly higher rernission rates.
Thus, ir seems reasonable to switch u'ithin class, out of
c lass,  or  to  a dual -act ion rnedicat ion as a second step.

Let,el 2 medication augment
No prior randomized controlled trials in real world set-
tings have directly compared second-step auglnentation
*'ith nontricyclic antidepressants [37]. Participants ran-
dornized to augmentation had gained sorne benefit with
the previous citaloprarn monotherapy before entry into a
rnedicat ion augment  (mean HRSDTz = 15.8)  [38. .1.

Both rnedication augrnentatior)s appear to be help-
fui, with some advantages for bupropion-SR. About one
third of participants remitted with bupropion-SR or bus-
pirone, with no differences between groups in remission,
response, or t irnes to rernission or response. Participants
treated with bupropion-SR showed greater baseline-to-
exit symptorn improvement, lou'er exit syrnptom severity,
and fewer dropouts due to intolerance (12.5o/" vs 20.60/").
Both rnedications were delivered at adeouate doses for
adequate time periods.

Leuel 2 cogttitiue therapy su'itcb or augment
Overall, 147 participants received a cognitive therapy
switch or augment. Sixty-five cognitive therapy augment
participants were compared with L17 parttcipants who
received rnedication augmentation, and 36 cognitive
therapy switch participants lvere compared with 85 par-
ticipants who received rnedication switch [39o1. About
one third of cognitive therapy augment and medication
augment participants rernitted. No significant differences
were found in rernission or response rates, tolerabil ity, or
numbers of weeks in treatment. There was a statistically
significant di{ference in mean tirne to remission (55 days

for cognitive therapy augment, 40 days for medication
augment). If speed of remission is important, medication
auglnent has an advaDtage.

i\ little more than one fourth of cognitive therapy
switch and rnedication switch participants remitted.
There were no differences in time in treatment. remission.
response, or t ime to remission or response between those
switching to cognitive therapy and those switching to
medication. Of participants who switched to medication,
487o experienced at least moderate side effects, whereas
none of those who switched to cognitive therapy reported
side effects, although there were no significant differences
in discontinuations due to intolerance.

Stat is t ica l  power for  cogni t ive therapy coutpar isons
was low given the smal ler  par t ic ipant  samples.  This
lorv acceptabil ity of cognitive therapy (267:" accepted
the possib i l i ty  of  randon-r izat ion)  is  not  consistent  wi th
pr ior  f ind ings [40-42] .  Perhaps the use of  cogni t ive
therapy in  th is  s tudy as a second rather  than f i rs t  t reat-
ment dissuaded patients who preferred psychotherapv
from enrol l ing in  STAR" 'D.  Al ternat ive ly ,  an increased
co-pay burden (because of  the increased number of  v is-
its) or the need to travel to another iocation to see a
therapist rnay have played a role.

Level 3
Of the par t ic ipants in  Level  2 and 21 ' ,377 exper ienced
intolerance or received inadequare benefit and moved
on to Level  3.

Leuel 3 sruitcb
This study [43o] is the first to compare two medicatiorl
switch freatments as a third step following intolerance or
lack of remission, prospectiveiy determined, to an SSRI
and a second antidepressant. The two switch treatments
(mirtazapine ln = 1l4l and nortriptyline [n = 121J) have
different phannacologic mechanisms of action. Nor-
triptyline represented a third reuptake blocker, whereas
mirtazapine does not directly block reuptake. The rnean
HRSD,,  score at  entry  was 19.2.

There rvere no signi6cant differences in the modest
rernission rates between mirtazapine and nortriptyline
by the HRSD T,-  (12.3" / " , I9 .8%) or  the QIDS-SR'6 (8.0%,

1,2.4%).  or  in  response rares or  t i r l res to remiss ion or
response. Medication tolerabil ity in the previous step
was unrelated to outcome. Both medications rvere dosed
adequately for adequate time periods.

Leuel 3 augmettt
This study [44r] is the first to compare rnedicatiolr aug-
mentatiorl treatments as a third step following two trials
with newer antidepressants. Augmerrtation consisted of
adding l ithium (n = 69\ or T, (n = 73) to one of the rnedi-
cation switch options in Level 2 or 24. or to cifalopram
(for those who had received a Level 2 augmentatiou treat-
meltt). Mean HRSDI" score at entry was 18.1.
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Remission rates were very modest .  There were no
signi f icant  d i f ferences in  rern iss ion rates for  l i th iurn
or  T.  augment  by the HRSD'7 05.9y" ,  24.7%l or  the

QIDS-SR'"  (13.2o/ , ' ,  24.7"1,) ,  or  in  response rates or
t ime to remiss ion or  response.  Remiss ion rates were r lo t
s igni f icant ly  d i f ferent  for  those using any of  the rnedi -
cat ions in  Level  2.

Those taking l ithiurn had rnore frequent side effects
and were more likely to leave the study due to intolerable
side effects despite moderare dosing of l i thium. T, rnay be
the preferential treatment due to its lower intolerance rate
and lack of a necessity ro check blood levels, although
long-terrn safety data are lacking.

Level 4
This is the 6rsr available report [45r] of a fourtir random-
ized medication trial based on prospective observations.
Participants with intolerance or lack of rernission with
three prior medication treatments were randomized to
tranylcypromine, a monoarnine oxidase inhibitor (z = 58),
or venlafaxine-XR plus mirtazapine (n = 51). The mean
HRSDr- score at entry into Level 4 was 19.6.

Rernission rates were remarkably low and sirnilar
between tranylcypromine and venlafaxine-XR pius rnir-
tazapine on the HRSD'7 rc.9'A. 13.7%) or the QIDS-SR,,
(13.8%, 15.7%).  However,  the t ranylcypromine mean
dose of approximately 37 mgld did not approach the pro-
tocol-recommended maximum dosage of 60 mg/d. There
were no differences between the medications in response,
time to rernission, or side effects, although participanrs
taking tranylcypromine w'ere rnore l ikely to leave the study
prematurely and to leave due to side effects. The 2-week
washout period requirement for tranylcyprornine, during
which five participants dropped out, also may have been
a barrier. There were no differences in remission based
on intolerance in Level 3. The combination of venlafax-

Figure 4.  Relapse rate increases wi th each
treatment step.  Relapse rate was calculated
from those pat ients who made at  least  one
postbasel ine cal l  to the interact ive voice
response system. Treatrnent step pairrvise
compar isons showed only Step 1 tc l  d i f fer
s igni f icant ly  f ronr the rest  (P < 0.0001).

ine-XR and mirtazapine seems to be a better option than
tranylcypromine, given better acceptance and tolerabil ity
and lack of  d ierary rest r ic t ions.

Overall outcomes and treatment resistance
To provide an overall evaluation of outcomes, enrollees
were divided into groups based on the totai number of
acute t reatment  s teps (Levels '1 ,2,2A,  3,  4 l  [45-481.  Of
the 4041 participants, only the 370 without a postbase-
line visit were excluded. Those with an HRSD,- entry
score iess than 14 were included, which resulted in 357I
evaluable participanrs.

For the intent-to-freat group, QIDS-SR'" remission
rates were approximately 37% for step 1. 3IaA for step
2, I4y" for step 3, and 13"/" for step 4. Treatrnent ir.rtol-
erarlce was 15% for step 1,20"/o for step 2,26o for step
3, and 34u/o for step 4.

At study entry, those who received more acute treaf-
ment steps had greater general medical i l lness burden,
inc luding longer i l lness durat ion (15-20 years) ,  longer
index episodes (25-42 months) ,  a greater  proport ion
witlr anxious features (45%-57%), and a higher mean
HRSD,,  score at  s tudy entry  (19.9-23.3) .  They a lso
had a larger proportion of those with at least one Axis
I conrorbidity (61%-72%) and more concurrent general
medical  condi t ions (3.0*3.9) .

Longer-term outcomes
Figure 4 shows relapse rates during the l-year naturalistic
follow-up by number of acute treatment steps received.
Overall, when rnore acute treatment steps were used,
higher relapse rates (40%-71%l were found. Participants
in remission at fbllow-up entry were less likely to relapse
(34%-50%) than those nor ir remission at entry into fol-
low-up (59%-83%1. Participar-rts and clinicians may be
increasingly willing to accept higher levels of s,vrnptorns as
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the number of treatment attempts increases. Mean rirne to
relapse at all steps rvas short for remitters and those not in
rernission, ranging from 2.5 to 4.5 rnonths. Time to relapse
was shorter for those requiring multiple treatment steps.

These long-term results highlight the need to achieve
remission rvith acute treatment (as opposed to response)
and indicate the need to aggressively achieve the desired
outcome as early as possible.

Who drops out of treatment?
Tl're large STAR"D sample provided a unique opportLr-
n i ty  to  descr ibe w.h ich pat ients drop out  of  t reat lnent
and when they do so.  Cost  d id not  p lay a major  ro le,
as t reatments and t reatment  v is i ts  were providecl  at
no cost .  Dropour is  an important  problem, but  l i t t le
research has been publ ished regarding the phenom-
enon.  Of  the or ig inal  sample of  4041 par t ic ipants who
entered c i ta lopram t reatment ,  1034 (26%) le f t  the study
for  nonmedical  reasons [49]  in  Level  1.  About  one th i rd
of  these dropped c lut  af ter  only  a basel ine v is i t .  These
irnmediate at t r i ters were youngier ,  less educated,  and
perceived their rnental health functioning to be better
than those remain ing in  f featment .  Those who had at
least  one postbasel ine v is i t  but  who dropped out  before
12 weeks were more l ike ly  to be b lack,  younger,  and
less educated.  Hispanics were more l ike ly  to drop out
af ter  return ing once.  Having publ ic  insurance and hav-
ing more psychiat r ic  comorbid condir ions were re lated
to greater  overal l  a t t r i t ion.  Of  note,  par t ic ipants wi th
recurrent  depression were rnore l ike ly  to remain in
t reatment  than those wi th a s ingle episode.  These data
suggest  rhat  these indiv iduals rnay benef i t  f rom focused
retent ion ef for ts .  Al though cer ta in character is t ics are
associated wi th h igher  dropout  rates,  the overal l  a t t r i -
t ion frorn the study at all levels of treatment indicates
a need to institute preventive procedures involving
pat ient  educat ion and at t r i t ion-rnoni tor ing appr<-raches
fc l r  a l l  pat ients.

Participants in primary versus psychiatric care
Primary care patients have been reported to have lower
severity of depression [50] and a rnilder course of illness [51]
than psychiatric care petienrs.

Based on a comparison of the first 1500 STAR*D
participants, rninirnal differences were found in clinical
presentation of depression between patients in these two
settings [52], including depression severity. Not surpris-
ingly, pri inary care participants did have more gerreral
medical cornorbidit ies.

In pr imary care,  onset  of  the f i rs t  episode occurred
rnore f requent ly  af ter  age 18 years,  t ime s ince onset
of  the f i rs t  major  depressive episode (MDE) was lon-
ger ,  and the current  episode was longer.  ln  specia l ty
care,  par t ic ipants were rnore l ike ly  to have previously
at tempted suic ide and to have current  su ic idal  ideat ion.

Analyses of the subsequent 2-541 participants confirmed
these f ind ings [ -531.

Our finding of rninimal differences in clinical presen-
tation between primary care and specialty care patients
supports the use of the same methods for screening and
measuring treatment outcomes in both settings.

STAR"D: Conclusions and Implications
STAR*D addresses questions of substantial public health
significance related to treatment for increasingly treat-
ment-resistant MDD. Results are generalizable to tvpical
primary and psychiatric clinical practices.

Chronicity and comorbidity are common
For these participants, MDD was longstanding, with an
average length of i l lness of 15 years. The course of i l l-
ness was most frequently chronic andlor recurrent and
typically associated with other psychiatric and medical
cclmorbid conditions. Increasing chronicity and number
of comorbid conditions are related to treatment resistance.
These participants are not usually included in efficacy tri-
als but may represent a substantial proportion of those
seen in clinical practice. The results of efficacy trials are
likely to be more generalizable when criteria for inclusion
can be safe ly  expanded.

MBC may help to improve outcomes
Clinicians in practice settings typically use patient and cli-
nician subjective judgrnent regarding, rreatment efficacy and
tolerabil ity rather than a measurement-based approach. Use
of this approach could be related to the hig,h rates of treat-
ment inadequacy found in clinical practice setrings [2].

Using objective measurernents of symptorns and side
effects may be helpful when making adequate dosing
and time frame determinations to maximize symptoln
reduction and rninirnize side effects. MBC may identify
symptorn severity changes that would be less apparent in
discussion with a patient. In this study, MBC rnay have
impacted the similarity in outcornes betweerr participants
in pr imary and psychiat r ic  care.

MBC, including the use of participant self-report rat-
ings of symptoms and side effects, was easy to use and
acceptable in clinical practice settings. Self-ratings also
rnay assist participants in learning to monitor and man-
age their own disease.

Remission can take time
r\ large percentage of participants at each treatment step did
not reach remission by week 6 or 8. Sorne rerritted in week
!4 or later. In the context of acceptable side eff-ects, clini-
cians may want to consider at least 8 weeks of treatrnent
before rnaking a treatment change due to lack of ef6cacy.
Study periods of greater than 8 weeks also are needed for
clinical trials that have rernission as the erldpoint.
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Many steps may be needed to reach remission
Two thirds of participants did not remit with init ial
citalopram treatment based on the QIDS-SR,,,. Additional
treatments resulted in decreasing rernission probabil it ies.
The current study was the first to make this determina-
tion based on rernission rates.

However. the curnulative rernission rate after two
steps was approximately 50%. With all steps included,
alnrost 70"/" oi participants who remained in the stud,v
exper ienced remiss ion.  Pat ients and c l in ic ians are
encouraged to not give up. Sharing specific expecrarions
at  the beginning o{  t reatment  regarding the probabi l i ty
of remission with each subsequent step may help retain
patients in treatrnent without the discouragement that
can come f ronr  unreal isr ic  expecrat ions.

Remission is less l ikely for participants with a longer
time since first-episode onset, a longer length of current
IVIDE, or more medical and psychiatric comorbidit ies.
These participants require particular focus in rreatrnent.

The modest remissic;n rates that result from mulriple
treatments, especially the third or fourth medication tri-
als, along with prernature treatl l lent discontinr.ration by
a large percentage of participants, suggest the need for
more effective treatnlents.

Treatmcnt choices for increasingly
trcatmcnt-resistant participants
Remarkably, there were no statistical or meaningful clini-
ca ld i f ferences in  rern iss ion rates,  response rates,  or  t i rnes
to remission or response among any of rhe medications
compared in this study. All medications were safe and
well-tolerated. Bupropion-SR had sorne advantages over
buspirone as a second-step medication augment agent,
including greater irnprovement in symptoms and fewer
dropouts due to intolerance. There were also advantages
for T, over l i thium as a third medication treatlnent due
to fewer side effects, and advantages for venlafaxine-
XR plus mirtazapine over tranylcypromine as a fourth
medication treatrnent due to fen'er side effects and lack
of  need for  d ietary rest r ic t ions.

These results did not support the following commonly
held notions: 1) the advantage <lf a dual-action switch
agent as a second-step treatment, 2) lack of efficacy when
srvitching to a second SSRI after an init ial tr ial with an
SSRI resulting in intolerance or lack of efficacl', and 3) the
greater efficacy of a second-step switch to an antidepres-
sant with a different mechanism of action cornpared with
a switch to an agent with the same mechanism. However,
based on the very rnodest outcomes in Level 3 switch
treatments, three consecutive monotherapies do not pro-
duce efficacious resuits.

Similarly, we found no differences in outcorne when
cogr.rit ive therapy as a second-step switch or augment
was corl]pared with medication switch or aug[tent,
respectively, although remission occurred more slowly

with cognitive therapy augment to citalopram than with
rnedication augment to citalopram. Surprisingly, rnedica-
tion augment was almost as well tolerated as cognitive
therapy augment. When speed of remission is irnportanr,
medication augment has an advantage.

When selecting rnedication options, clinicians must
consider efficacy, side effect burden and tolerability, con-
venience of dosing, drug interactions, and parricipanr
fidelity. Clinicians must weigh the possibil i ty of rernission
with continuation of a current trearmerlt against the prob-
able efficacy and side effect burden of the other oprions.
Adequate dosing for an adequate duration of t ime is
important for a well-toleratecl treatment. However, dos-
ages needed to reach remission rnay be higher than those
often administered in clinical practice.

In c l in ica l  pract ices,  pat ients and thei r :  physic ians
select acceptable treattrent approaches. In this study,
it was striking that only loh of participants found it
acceptable to be randomized to all seven treatrnent
options at Level 2. However, it is not surprising that
those with greater side effect burden or less symptomatic
improvement with citalopram preferred a switch rather
than an augmentation approach. The extent of patient
preferences found in the study raises questions about the
generalizabil ity of f indings from randomized clinical tri-
als without an acceptabil ity component.

Remission results in better long-term outcomes
Remission is  not  a safe haven g iven the h igh re lapse
rates for participants in remission who entered follow-
up and rhe decreased time to relapse found in those
who required more treatment steps. However, response
wi thout  remiss ion is  even more precar ious g iven the
higher probabi l i ty  of  a re lapse,  especia l ly  as addi t ional
steps are needed.  This argues for  a l l  reasonable ef for ts
to be made to assis t  par t ic ipants in  reaching rern iss ion
and for the continuation of careful clinical monitorins
beyond rhe t i rne of  remiss ion or  respor lse.

Participant attrition is high
Participant attrit ion frorn antidepressant treatrnent is a
substantial public health concern, alrhough it has been
addressed in only a l imited fashion. In the current study,
about one fourth of participants left init ial treatment
with citaloprarn. Participants with sociodemographic
disadvantages and more psychiatric comorbidit ies and
rninorit ies were lnore l ikely to drop out, whereas those
who had prior experience with depressive episodes were
more l ikely to remain. In both clinical trials and practice,
it may be advantageous to direct outreach efforts toward
participants from populations at high risk for attrit ion
and those with i l lness-related features associated with
attrit ion. Elicit ing and addressing individual barriers to
remaining in treatment uray be helpful, as may educational
intervention regarding depression, its chronic or recurrent



The STAR"D Project Results: A Comprehensive Review of Findings Warden et al. 457

course, expectations about improvement in treatment, the
importance of oblective assessment of irnprovement, and
the consequences of dropping out of treatment.

Conclusions
STAR*D has begun to answer specific questions about
depression and i ts  t reatment  i r r  representat ive pract icc
setti l lgs, but many questions remain. Rernissron rates at
the end of two treatrnent steps were approxir-nately 50%
and thr.is are encouraging when compared with other
chronic medical  i l lnesses.  Also,  the modest  and decreas-
ing remission rates found with the third and fourth steps
lead to speculation that combination treatrnents may
be valuable ear l ier  in  t reatment .  Concerns about  cost .
adverse effects, drug-drug interactions, and long-terrn
effects of such cornbinations sug€iest the need to pro-
spectively evaluate the usefulness of such a strategy.

Al though pharrracologic  d i f ferences d id not  t rans-
late in to large c l in ica l  d i f ferences,  the quest ion remains
how to rnatch a treatment or treatment sequence to
an indiv idual  pat ienr  us ing c l in ica l  characrer is t ics (eg,
anxious depression)  or  b iornarkers.  Upcorning STAR*D
analyses are p lanned to address these issues.
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