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ABSTRACT

Objective: The timing and rate of improvement after

the initiation of an antidepressant has implications for
establishing the mechanism of antidepressant action and
for answering the clinically relevant question of how long
an appropriate trial of antidepressant medication should
be. We explore the individual trajectories of relative change
in depression severity to establish what proportion of
individuals experience early and late onset of improvement.

Method: Longitudinal latent class analysis was applied in a
secondary analysis of data obtained from the Genome-Based
Therapeutic Drugs for Depression (GENDEP) study. In the
GENDEP trial, conducted in 9 European academic psychiatry
centers from July 2004 to June 2008, 811 treatment-seeking
adult subjects with DSM-IV major depression received
escitalopram or nortriptyline for 12 weeks. Montgomery-
Asberg Depression Rating Scale measurements were taken
weekly. The secondary analysis reported in this article was
conducted in 2010.

Results: A model with 9 latent classes provided a good
description of the individual trajectories of symptom change
over time. These classes included 3 nonresponder classes, 3
classes with varying degrees of improvement concentrated
in the first 3 weeks (early improvement), and 3 classes with
varying degrees of improvement that was more prominent
in the second 3 weeks than in the first 3 weeks (delayed
improvement). More than half of the subjects who eventually
reached remission showed a pattern of delayed improvement,
and their eventual outcome could not be predicted from
early time points. Early marked response occurred more
frequently in subjects treated with nortriptyline than in those
treated with escitalopram (12.9% vs 7.5%, x> =6.29, P=.01).
Delayed complete remission occurred more frequently in
subjects treated with escitalopram than in those treated

with nortriptyline (13.6% vs 6.1%, x>=11.52, P=.0007).
Conclusions: Both early and delayed improvement are
common. Although early changes are maintained, the

eventual outcome of 12-week antidepressant treatment
can be accurately predicted only after 8 weeks.

Trial Registration: http://www.controlled-trials.com Identifier:
ISRCTN03693000.
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ntidepressant medication remains the mainstay of treat-

ment for major depression. However, a large proportion
of individuals with depression do not respond to the first anti-
depressant, and they require switching to another antidepressant
or augmentation with a second agent. An important question
is how long an antidepressant should be continued before an
attempt is declared failed and another medication or augmen-
tation is attempted. Treatment with an antidepressant that is
not effective for a given individual should not be longer than is
necessary to establish lack of efficacy, as prolonged ineffective
treatment is associated with extended suffering, disability, and
risk of suicide. If, on the other hand, a treatment that has the
potential to be effective is curtailed prematurely, the therapeutic
trial is wasted, with subsequent narrowing of therapeutic rep-
ertoire and exposure to less well-tolerated antidepressants or
unnecessary drug combinations. Multiple prematurely termi-
nated treatment trials can also prolong time to eventual recovery,
cause frustration, and increase the risk of suicide.

Professional opinion on the length of an adequate antide-
pressant trial has changed substantially in the last decade.
Traditionally, it was believed that therapeutic response to antide-
pressants occurs after a delay of 2 to 3 weeks and cannot be fully
evaluated until after 8 to 12 weeks.? Therefore, patients were
informed not to expect improvement until after several weeks
of treatment, and early changes were considered to be nonspe-
cific and possibly transitory.>* Accordingly, most treatment
guidelines recommend 4 to 6 weeks as a minimum duration of
an antidepressant treatment trial.>~” This view has been chal-
lenged by new evidence demonstrating that differences between
an active antidepressant and placebo emerge within the first
week of treatment®!® and that early improvement predicts sus-
tained response.!®!11415 Tt has been suggested that lack of early
improvement of at least 20% over the first 2 weeks of treat-
ment may constitute a reason for medication change.!! Such a
major change in treatment guidelines requires replication and
careful scrutiny of evidence, which are among the aims of the
present study.

A synthesis of evidence shows that antidepressants separate
from placebo within the first week of treatment and that early
improvement is usually maintained.”!? However, it is also clear
that the therapeutic effect of antidepressants continues to grow
for at least 6 weeks of treatment.'? Since data from clinical trials
are usually presented as means of large groups, these findings are
consistent with either continuous improvement with early onset
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For CLINICAL USE

¢ The time course of improvement after initiation of an antidepressant varies from patient to patient.
While some patients experience rapid improvement in the first 2 to 3 weeks following initiation of
an antidepressant, others start significantly improving only after a delay of 2 to 4 weeks. Early and
delayed onsets of improvement are approximately equally common.

¢ If tolerated, an antidepressant should be continued for 6 to 8 weeks in adequate doses, even if
there is no discernible therapeutic effect in the first 2 weeks of treatment. Patients who do not
achieve improvement in the first 2 weeks of treatment still have a 40% to 50% chance of significant
improvement if they persevere with treatment for 6 to 8 weeks.

¢ Six to eight weeks of treatment constitutes an adequate trial of an antidepressant. If significant
improvement is not achieved after 6 to 8 weeks of treatment with adequate doses, the clinician should

consider changing treatment.

in all responders or with a mixture of individuals’ experi-
encing early and late improvement. The distinction between
these 2 possibilities has implications for individualized de-
cisions about continuing or discontinuing antidepressants.
If the observed pattern is due to a mixture of early and late
responders but the means are generalized to all individuals
with depression, those with a delayed pattern of response
will have their treatment curtailed prematurely and miss the
opportunity to achieve remission.

Individual differences in the trajectory of response can
be studied with latent class analyses separating groups of
individuals who follow distinct trajectories.'®!” One com-
monly applied type of latent variable analysis is the growth
mixture model (GMM), which provides efficient description
of longitudinal data and may improve the analysis of clinical
trials.'®-2> However, GMM restricts the identifiable classes
to those that follow smooth curves and does not allow tra-
jectories with different onset of improvement. Application
of a more general longitudinal latent class analysis, which
allows all possible shapes of latent trajectories, may maxi-
mize the description of individual differences and uncover
more qualitatively different trajectories of change, such as
early and late responders. In the present study, we probe the
onset of antidepressant response and the prediction of final
outcome from initial response using both longitudinal latent
class analysis and a traditional approach.

METHOD

Study Design and Sample

The analyses were based on 811 treatment-seeking adults
with a depressive episode fulfilling DSM-IV criteria** for
a major depressive episode and/or ICD-10 criteria®* for a
depressive episode of at least moderate severity. Partici-
pants were treated with escitalopram or nortriptyline in 9
European academic psychiatry centers from July 2004 to
June 2008 as part of the Genome-based Therapeutic Drugs
for Depression (GENDEP) study, a partially randomized,
multicenter, open-label study. The sample and primary out-
comes have been described elsewhere.”® (The secondary
analysis reported in this article was conducted in 2010.) The
original study protocol was approved by the research ethics
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boards of all participating centers, and written informed
consent was obtained from all participants. The study was
registered at http://www.controlled-trials.com (Identifier:
ISRCTNO03693000). The mean age of participants was 43
years (SD =12 years). Participants with no contraindica-
tions were randomly allocated to receive flexible-dosage
nortriptyline (n=235) or escitalopram (n=233) for 12
weeks. Patients with contraindications for one of the drugs
were allocated nonrandomly to the other antidepressant,
225 to escitalopram and 118 to nortriptyline. Escitalopram
was initiated at 10 mg daily and increased to 15 mg daily
within the first 2 weeks unless adverse effects limited dose
increase, and it could be further increased up to 30 mg
(median=15 mg, mean =17 mg). Nortriptyline was initi-
ated at 50 mg daily and titrated to 100 mg daily within the
first 2 weeks unless adverse effects limited dose increase,
and it could be further increased up to 200 mg (median =
100 mg, mean =107 mg). The time course of change in de-
pressive symptoms was modeled in 806 individuals with a
valid baseline and at least 1 postbaseline measurement on
the originally allocated medication. Of these, 628 (78%)
completed 8 weeks, and 527 (6.5%) completed 12 weeks
taking the allocated antidepressant. The weekly measure-
ments of depression severity before study exit (completion
or dropout) were 93% complete.

Measures of Depression Severity

The primary outcome measure was the Montgomery-
Asberg Depression Rating Scale (MADRS),?® administered
at baseline and then in weekly intervals over the 12 weeks of
treatment by psychologists and psychiatrists with interrater
reliability of 0.9.>” At baseline, the participants had a mean
MADRS score of 28.7 (SD =6.7). Response was defined as a
50% reduction in MADRS score from baseline.?® Remission
was defined as a MADRS score of 10 or less at week 12, with
missing week-12 data estimated as the best unbiased linear
estimate from mixed-effect models.?®

Longitudinal Latent Class Analysis

To minimize the influence of baseline severity and
avoid classes defined by degrees of severity across the study
rather than the course of change, depression severity at
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Figure 1.The 9 Latent Trajectories Model?
140~

Baseline Severity of Depression, %

Study Week

*Model estimates of class means are plotted, which for longitudinal latent class analysis are

<& Class 1,2% (n=11)
O Class 2,8% (n=64)
O Class 3,10% (n=81)
A Class 4,17% (n = 140)
@ Class 5,14% (n=114)
M Class 6,10% (n =79)
A Class 7,18% (n = 148)
A Class 8, 10% (n = 84)
© Class 9,11% (n =85)

the prediction of endpoint response (= 50%
reduction at week 12) from a dichotomous
variable of early improvement (>20% re-
duction at week 2) as previously reported
by Szegedi et al,'*!! sensitivity, specificity,
and positive and negative predictive values
were also calculated. Dose titration was
compared using Cox proportional hazard
regressions with time to reach a midrange
dose, half-way between the lowest effective
and highest recommended dose, ie, 15 mg
for escitalopram and 100 mg for nortripty-
line.** These analyses were implemented in
STATA, release 10 (StataCorp LP, College
Station, Texas).?”

RESULTS

equal to observed means of individuals belonging to each latent class. Latent trajectory classes

are ordered according to the relative severity of depression at study endpoint.

Longitudinal Latent Class Analysis

each week was expressed as a percentage of the baseline
MADRS score for each participant. Longitudinal latent class
analysis (LLCA) was fitted using maximum likelihood es-
timation in Mplus, version 5.21 (Muthén & Muthén, Los
Angeles, California).?® Longitudinal latent class analysis
maximizes the variability in MADRS that is explained by
the latent classes or prototype trajectories of change.!”?
Through the assumption of conditional independence, all
variance is explained by class membership alone. All pos-
sible shapes of trajectories are allowed. We applied a series
of LLCA models with increasing numbers of classes and
compared models using the Bayesian Information Criterion
(BIC), with a smaller BIC indicating a better model.**3! In
addition, we performed the bootstrapped likelihood-ratio
test to confirm that a specific model fit data significantly
better than a model with 1 fewer class.>> Another criterion
was the number of subjects in the smaller classes, as classes
with only 1 participant or a few do not add advantage in
providing a summary measure. Quality of classification
was assessed with entropy (ranging from 0=random to
1 =perfect) with values of 0.8 or more indicating a clear
separation of classes.’® As it was our aim to test the clas-
sification of course, information on drug was initially not
included in the model.

Other Statistical Analyses

The influence of categorical variables (eg, drug) on class
membership was tested using the Pearson x? test and logistic
regression. Differences in continuous variables (eg, depres-
sion severity) were tested using linear regression models.
Agreement between 2 categorical variables was quantified
by the Cohen « coefticient. For prediction of latent class
membership, weighted kappa values with quadratic weights
according to the order of classes at week 12 were used in
addition to absolute agreement of each class membership.
For agreement between 2 dichotomous variables, such as
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A series of LLCA models with increas-
ing numbers of latent classes was fitted
to describe the individual trajectories of symptom change
among the 806 participants with valid postbaseline mea-
surements. Models with up to 5 classes separated groups of
participants with varying degrees of change. Models with 6
or more classes separated qualitatively distinct trajectories
of participants who experienced improvement at differ-
ent stages of the 12-week treatment period. Information
criteria continued decreasing, indicating that models with
more classes provide significantly better descriptions of the
dataset than models with fewer classes. This was confirmed
with bootstrapped likelihood-ratio tests (eg, a model with
9 classes fit significantly better than a model with 8 classes;
P<.0001; eTable 1 [available at PSYCHIATRIST.COM] ). However,
in models with 10 or more classes, the additional classes
contained a single participant with an unusual trajectory
of change. Therefore, we selected the 9-class model for
further analyses.

The LLCA 9-class model is shown in Figure 1 and de-
scribed in Table 1. Class 1 groups the few participants who
experienced worsening of depressive symptoms. Classes 2
and 3 group nonresponders with minimal improvement oc-
curring either initially or toward the end of the study. The
remaining 6 classes grouped participants with varying de-
grees of response occurring either in the initial 3 weeks or in
the middle stages of the study. Classes 5, 6, and 9 comprised
individuals who experienced various degrees of reduction
in depressive symptoms (moderate, marked, or dramatic,
respectively) over the first 3 weeks, with relatively little
change thereafter. These early improver classes comprised
278 study participants (34%). In contrast, classes 4, 7, and 8
grouped participants with a delayed onset of improvement,
starting in the third week and continuing up to week 8 or 9,
with symptom reduction in weeks 4 to 6 greater than that
occurring in weeks 1 to 3. These 3 delayed improver classes
comprised 372 study participants (46%). Few participants
experienced substantial changes in depression severity in
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Table 1. Description of the 9 Latent Trajectories of Change in Symptoms of Antidepressant-Treated Subjects

Depression Severity

Improvement

(mean MADRS scores) ~ (MADRS scores), % Subjects Reaching Favorable

Week Week Week Week Week Week Endpoint (MADRS scores), %
Class? n 0 3 12 0-3 3-6 0-12 Responseb Remission® Attrition,4 %
1 Worsening 11 22.6 28.0 282 -28.7 35 -163 0.0 9.1 18.2
2 Early minimal improvement 64  29.8 225 237 252 =22 15.1 0.0 3.1 234
3 Late minimal improvement 81 27.9 27.7 19.7 2.2 2.4 25.5 6.2 8.6 25.9
4 Delayed partial response 140 292 274 159 62 163 45.8 25.7 15.7 27.1
5 Early partial response 114 299 19.7 12.9 325 118 57.1 68.4 27.2 15.8
6 Early marked response 79 288 153 9.9 48.0 125 65.2 83.5 57.0 15.2
7 Delayed marked response 148 294 246 8.2 16.7 22,6 72.3 84.5 60.8 15.5
8 Delayed complete remission 84  27.6  18.8 3.9 33.0 332 85.6 97.6 90.5 10.7
9 Early complete remission 85  27.8 7.9 29 72.1 8.8 90.0 100.0 94.1 18.8

*Latent trajectory classes are ordered according to the relative severity of depression at study endpoint. "Defined as a 50% reduction in
MADRS score from baseline. “Defined as a MADRS score <10 at week 12. Denotes subjects who left the study before week 12.
Abbreviation: MADRS = Montgomery-Asberg Depression Rating Scale.

Table 2. Comparison of Trajectories of Change in Depressive Symptoms Between Participants Treated With Escitalopram

and Nortriptyline?

Entire Sample

Randomly Allocated Participants

Escitalopram  Nortriptyline Escitalopram  Nortriptyline
(n=464) (n=342) Comparison® (n=230) (n=229) Comparison®

Latent Trajectory Class n % n % X P n % n % X P
1 Worsening 7 1.5 4 1.2 0.17 .6837 3 1.3 1 0.4 1.01 3153
2 Early minimal improvement 33 7.1 31 9.1 1.03  .3096 20 8.7 22 9.6 0.10  .7470
3 Late minimal improvement 51 11.0 30 8.8 1.05 3054 23 10.0 12 52 372 .0537
4 Delayed partial response 78 16.8 62 18.1 024 6213 31 13.5 41 17.9 1.63  .2023
5 Early partial response 60 12.9 54 15.8 1.33 .2491 37 16.1 38 16.6 0.02  .9002
6 Early marked response 35 7.5 44 12.9 6.29 .0121 20 8.7 34 14.9 4.08  .0435
7 Delayed marked response 88 19.0 60 17.5 025 6159 37 16.1 46 20.1 1.17 2788
8 Delayed complete remission 63 13.6 21 6.1 11.52 .0007 34 14.8 13 5.7 10.37  .0013
9 Early complete remission 49 10.6 36 10.5 0.00  .9932 25 10.9 22 9.6 0.21 .6455

19.77 0113 20.13  .0098

?Association between antidepressant and each outcome trajectory class are compared using Pearson x* with 1 degree of freedom. The
last line in the table gives the results of an overall association between drug and class membership tested with a x test with 8 degrees of
freedom. ®Drug differences significant at P<.05 are highlighted in bold.

the last 3 weeks. Entropy of 0.82 reflected good classifica-
tion, with most subjects clearly allocated to a single class
and predicted class trajectories closely corresponding to
observed individual trajectories (eFigure 1).

Influence of Baseline Severity, Drug, Sex, and Age
Inclusion of baseline severity, drug, random allocation,
age, and sex as covariates did not change the LLCA results
in terms of model fit, trajectory shape, or class membership.
Compared to other classes, members of class 1 (Worsening)
had lower scores of depression at baseline (linear regression:
b=-6.28, 95% CI, —10.67 to —2.48; P=.0017). There were
no differences in baseline severity between other classes (all
P values >.05; Table 1). Drug was significantly related to
class (Table 2). More nortriptyline-treated participants
followed a trajectory of early marked response (class 6),
and more escitalopram-treated individuals followed a
trajectory of delayed complete remission (class 8). These
differences remained in a sensitivity analysis restricted
to randomly allocated participants (Table 2). Class mem-
bership was unrelated to sex (x’s=6.93, P=.5443). Age
significantly predicted trajectory, with a younger age in-
creasing the probability of subjects’ following trajectories
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with better outcomes (classes 6 to 9; linear regression of age
on class Fg 79;=3.99; P=.0001). Drug-age interactions were
nonsignificant.

Antidepressant Dose Titration

To test whether trajectories of late and early improvement
were influenced by the differential rate of dose titration, we
explored the relationship between dose titration and latent
class membership (eTable 2). Among escitalopram-treated
subjects, the 2 classes with the worst outcomes (classes 1 and
2) had quicker titration, and they reached the midrange dose
earlier than other classes (class 1 hazard ratio [HR]=2.41,
95% CI, 1.09-5.32; P=.0302; class 2 HR=1.90, 95% CI,
1.18-3.06; P=.0085). The class with the best outcome (class
9, early complete remission) had slower titration, and it
reached the midrange dose later (Cox regression: HR =0.47,
95% CI, 0.26-0.84; P=.0118). Other classes did not differ
in dose titration, and there was no significant difference
between the 3 classes with early improvement and the 3 cases
with delayed improvement (Cox regression: HR=0.84, 95%
CL 0.61-1.15; P=.2800). Among nortriptyline-treated sub-
jects, there were no significant class differences in the rate
of dose titration (all P values >.05).
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Table 3. Prediction of Antidepressant Treatment Outcome From Earlier Time Points? DISCUSSION
Prediction of Latent Prediction Prediction . o
Class Membership® of Response® of Remission? The analysis of individual tra-
Correctly K Correctly Correctly jectories of change demonstrates
Week  Classified, %  Absolute ~ Weighted Classified, % K Classified, % K that both early and delayed im-
1 2248 0.07 0.08 63.70 0.08 52.89 0.03 provement are common during
2 32.01 0.21 0.36 66.74 0.28 63.22 0.26 ith SSRI d tri li
3 37.29 0.27 0.46 69.02 0.34 66.36 0.32 treatment wit s and tricyclic
4 44.22 0.35 0.48 73.85 0.43 69.28 0.38 antidepressants. Among those who
5 51.59 0.44 0.60 73.67 0.42 67.37 0.34 eventually show good response to
6 60.09 0.54 0.69 75.23 0.45 68.37 0.36 12 Kk f id
7 67.68 0.63 0.77 77.65 0.50 70.07 0.39 a 12-week course ot antidepres-
8 75.27 0.71 0.84 80.92 0.56 71.13 0.42 sant treatment, 51% show delayed
9 85.13 0.83 0.91 83.92 0.63 75.53 0.50 response, which cannot be pre-
10 89.53 0.88 0.94 85.19 0.65 74.53 0.48 di d f in th
11 96.05 0.95 0.98 87.67 0.72 75.71 0.51 icted from measurements in the
12 Reference Reference  Reference Reference Reference Reference Reference first 2 weeks. The delayed onset

k Coefficient of agreement between classification of projected trajectory class, response, and remission
based on percentage improvement at each week. PFor latent trajectory class membership, weighted
Kk was calculated with order of classes according to endpoint severity and with quadratic weights.
“Defined as a 50% reduction in MADRS score from baseline. YDefined as a MADRS score <10 at

week 12.

of improvement is not a function
of slower dose titration, baseline
severity, sex, or age.

Dose titration did not differ

Estimation of Final Outcome From Earlier Time Points

To address the question of how long a trial of an antide-
pressant is required to establish whether an individual is likely
to achieve a satisfactory response, we used the continuous
variable percentage improvement at weeks 1 to 11 to predict
categorical outcomes at week 12 defined either as latent class
membership or as response (50% improvement) or remission
(endpoint MADRS score<10; Table 3). From data at week
2, only 32% of subjects were correctly classified as to their
trajectory class, as subjects with delayed response could not
be distinguished from those who were not going to improve.
Similarly, 67% and 63% of subjects could be correctly clas-
sified as eventual responders and remitters, respectively, on
the basis of week 2 data, a significant but modest increase
above chance prediction, quantified by coefficients of agree-
ment (k=0.28 for response and k=0.26 for remission).
The percentage of subjects correctly classified continued to
increase in a linear fashion as data from consecutive weeks
were added. At week 8, the coefficients of agreement reached
excellent levels (k>0.8) for predicting class membership
and acceptable levels for predicting response. Prediction of
remission was less accurate, and it did not increase further
after week 9.

The prediction of endpoint response (>50% reduction at
week 12) from a dichotomous variable of early improvement
(=20% reduction at week 2) correctly classified 65% of sub-
jects, compared to a chance agreement of 59%, resulting in
a k coefticient of 0.30, sensitivity of 0.61, specificity of 0.70,
positive predictive value of 0.75, and negative predictive value
of 0.56.

Individual Outliers

Three subjects set apart as separate classes in LLCA models
with 10 to 12 classes were examined because their symptoms
followed unusual trajectories. In each case, the unusual symp-
tom change trajectory could be explained as a reaction to dose
change or a severe stressful life event (eFigure 2).
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between trajectories with early and

delayed onset of improvement.
Subjects with very little or no improvement tended to
receive higher doses of antidepressants earlier. These data
are compatible with a scenario in which clinicians increase
dosage in the absence of improvement rather than one in
which higher doses lead to better or quicker improvement.
This suggests that the determinants of symptom change
trajectories are characteristics of subjects rather than treat-
ment regimen.

Nine prototype trajectories that differ in the rate and
degree of early and later improvement were needed to
adequately describe the time course of change in depres-
sion severity in most individuals. This is consistent with the
results of a meta-analysis in which improvement started in
the first week of antidepressant treatment and continued for
atleast 6 weeks.!2 The present study suggests that this pattern
reflects the averaging across a mixture of individuals with
early and delayed improvement. This heterogeneity means
that early changes are more informative for some patients
than for others. Early improvement is usually maintained.
However, lack of early improvement does not consistently
predict lack of later response (negative predictive value of
only 0.56) and therefore cannot constitute a basis for early
termination of an antidepressant trial. The lack of clini-
cal or demographic predictors of delayed improvement
means that early prediction of treatment response is not
plausible unless new markers predicting sustained response
are established. Some promising advances have already
been made.*

Of the 416 GENDEP participants who did not achieve
20% reduction in symptoms after 2 weeks of treatment,
267(64.2%) showed various degrees of delayed response,
and 185 (44.5%) experienced 50% or greater reduction in
depressive symptoms by week 12. These results strongly
indicate that discontinuing an antidepressant after 2 weeks
of treatment on the basis of the absence of an early improve-
ment of 20% would be premature. The accuracy of final
outcome prediction increases linearly with each consecutive
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week, suggesting no obvious decision point. Therefore, we
suggest that the decision of how long an antidepressant
should be continued should take into account all avail-
able information, including personal and family history of
response to antidepressant medication and the advantages
and risks of medication change.

We did not replicate the reported high sensitivity and
specificity of the prediction from early improvement at
week 2 to response at endpoint.!®!! The negative predictive
value, reflecting the proportion of eventual nonresponse
among subjects who do not show an early improvement of
20% or more after 2 weeks of treatment, was substantially
lower in our sample (0.47 to 0.56) than the values reported by
Szegedi and colleagues (0.82 to 1.00).!%!! Different choice
of antidepressants, titration regiments, inclusion criteria,
and placebo control may explain the difference. The use of
the last-observation-carried-forward procedure to replace
missing data in the analyses by Szegedi and colleagues may
also have contributed. If missing later values are replaced by
earlier measurements, the correspondence between earlier
and later time points increases spuriously. It has been repeat-
edly demonstrated that the last-observation-carried-forward
procedure leads to significant bias.?>37-38

The present study exemplifies the use of longitudinal
latent class analysis for descriptive and classification pur-
poses. This method has inherent strengths and limitations.
LLCA requires a large number of parameters to describe the
data and is less parsimonious than the more commonly used
GMM.!8 However, LLCA has the advantage that all possible
shapes of trajectories are allowed and information on sever-
ity at all points in the trial is concentrated in the classifier
variable, resulting in close correspondence between class
means and individual observed values (eFigure 1). How-
ever, LLCA is computationally demanding and may not be
routinely applicable. Without complex statistics, a useful
approximation of the delayed response is the proportion of
change in depression severity in weeks 4 to 6 to change in
weeks 1 to 3. A ratio larger than 1 corresponds to a delayed
onset of response.

When interpreting the present results, it is important to
consider that GENDEDP is a partially randomized study. The
inclusion of subjects who could not be randomly allocated
increases the generalizability of results to clinical popula-
tions but complicates the interpretation of between-drug
comparisons. The classification of individuals into latent
trajectories did not differ between randomly and nonran-
domly allocated individuals, and all drug differences were
confirmed in sensitivity analyses restricted to randomly
allocated individuals.

In conclusion, the present study demonstrates substan-
tial individual differences in the time-course of therapeutic
change during antidepressant treatment, with both early
and delayed response commonly occurring. The low pre-
dictive power of early changes for eventual outcome cautions
against early discontinuation of antidepressants in the
absence of initial effect. Future research should focus on
the identification of novel predictors of outcome.
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eFigure 1: Individual trajectories and estimated group mean. For
each latent trajectory class, estimated class mean is plotted with a bold line and individual
trajectories of participants belonging to each class are plotted in thin dash lines.
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eFigure 2: Individual outliers. These three subjects had unusual course

of change in depression severity during treatment and were detected in models with more
than 9 classes as they formed separate classes. The first one had an early remission, but
relapsed after a serious life event (sudden break-down of long term relationship) in the
tenth week. The second of these subjects had a paradoxical worsening of depression with
escitalopram dose increase to 20mg, the improvement continued when dose was reduced
back to 10mg daily. The third outlier had a relatively unpredictable course of symptom
change, but eventually experienced a remission with escitalopram dose increase to 20mg
daily (and this remission persisted on 26-week follow-up, data not shown).
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eTable 1: Longitudinal latent class model fitting. BIC = Bayesian Information Criterion, A BIC = decrement in BIC compared to model with one
class less; BLRT = bootstrapped likelihood ratio test comparing each model with a model with one class less; A 2LL = 2 times the log-likelihood difference from BLRT; p — the
p-value from BLRT (p value smaller than 0.05 indicates that model fits data significantly better than a model with one class less.

Classes Parameters Likelihood BIC ABIC BLRT Entropy Proportion of individuals in each latent class
A2LL p 1 2 3 4 5 6 7 8 9 10

1 24 -36184 72528 1.00

2 37 -34579 69405 3123 3210  <0.0001 0.88 0.55 0.45

3 50 -33928 68190 1216 1303  <0.0001 0.86 0.27 045 0.28

4 63 -33678 67777 413 500 <0.0001 0.84 0.16 0.38 0.31 0.16

5 76 -33492 67493 284 371 <0.0001 0.86 0.34 030 0.21 0.11 0.04

6 89 -33344 67284 209 296 <0.0001 0.83 0.02 0.16 0.28 0.20 0.19 0.14

7 102 -33225 67133 151 238 <0.0001 0.81 0.02 0.11 024 019 0.16 0.15 0.13

8 115 -33113 66996 137 224 <0.0001 0.82 0.02 0.10 023 0.16 015 0.13 0.11 0.1

9 128 -33022 66900 96 183 <0.0001 0.82 0.02 0.08 0.10 0.17 0.14 0.10 0.18 0.10 0.11

10 141 -32942 66828 73 155 <0.0001 0.83 0.02 0.08 0.10 0.17 0.14 0.10 0.18 0.10 0.10 0.002




eTable 2: Antidepressant dose titration and latent class membership. For each drug and latent trajectory class, average doses of medication at week 3, 6
and 12 are given in milligrams. Mean time to reach minimum dose and mid range dose is given in weeks.

Escitalopram (n=464) Nortriptyline (n=342)
Class n Mean dose (mg) Mean number of weeks to reach n Mean dose (mg) Average number of weeks to reach
erk W:ek W1ezek Minimum dose Mid-range dose W:ek Week 6 Week 12 Minimum dose Mid-range dose
1 Worsening 73 1571 2286  20.00 1.14 3.43 4 5833 66.67 . 2.00 4.00
2 Early minimal improvement 71 15.33 1845  21.00 1.34 3.23 31 90.71 102.71 106.36 1.85 3.48
3 Minimal late improvement 56 12.07 14.41 14.63 1.26 4.41 30 73.00 91.30 90.00 2.68 5.00
4 Delayed partial response 57 1236 14.52 16.06 1.28 4.06 62 8585 96.59 103.03 1.63 2.93
5 Early partial response 61 1313 16.73 20.73 1.32 412 54 84.46 10256 115.58 2.04 3.54
6 Early marked response 58 1242 14.46 15.45 1.27 3.71 44 83.54 94.74 109.82 1.79 3.31
7 Delayed marked response 62 13.33 1563 15.33 1.24 3.51 60 86.60 92.26 98.28 1.77 2.86
8 Delayed complete remission 59 12.71  15.04 15.34 1.25 2.91 21 90.79 106.94 105.36 1.61 2.71
9 Early complete remission 53 1141 11.81 12.50 1.40 3.79 36 8258 9224 92.00 1.39 3.35
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