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Description

[0001] The present disclosure relates to methods for
predicting long-term remission among depressed pa-
tients. In certain embodiments, the invention relates to
identify brain regions whose pre-treatment activity could
predict the long-term remission of depressed patients
with depressant treatment, such as agomelatine.
[0002] Two third of patients treated for major depres-
sive disorder (MDD) show a response (symptom reduc-
tion >50 %) to an initial antidepressant treatment. How-
ever, with a first-line treatment, fewer than 30 % of de-
pressed patients achieved clinical remission, defined as
a score of Hamilton Rating Scale for Depression (HAM-
D) of 7 or less. Ineffective treatment of depression in-
creases the medical and economic burden of the disor-
der, puts the patients at risk of suicide and might contrib-
ute to the development of treatment-resistant depression
and long-term higher relapse rate. Overall this calls for
the development of biomarkers thatmay help the clinician
to predict long-term treatment outcome.

[0003] Biological predictors such as pre-treatment re-
gional brain activity measured by positron emission to-
mography (PET) or quantitative activity measured by
electroencephalography emerge from brain imaging re-
search. Increased pre-treatment resting rostral anterior
cingulate cortex (rACC) activity or reduced ability to sup-
press rACC activation during cognitive tasks have been
proposed as markers of treatment response to antide-
pressant, electroconvulsive therapy or repetitive tran-
scranial magnetic stimulation in depression. However
such predictors have not been adopted in clinical setting
due to the relative lack of reliability and validity of these
measures. Moreover, up to now, the identified brain im-
aging markers have been showed to predict clinical re-
sponse but not clinical remission, which is the primary
goal of the treatment.

[0004] The main goal of the present study was to use
functional magnetic resonance imaging fMRI to identify
brain regions whose activity during self-referential
processing could predict the long-term remission of MDD
patients treated with antidepressant such as agomela-
tine, an agonist of MT1-MT2 melatonergic receptors and
an antagonist of the serotonergic 5-HT2C receptor. To
control for learning effect due to the repetition of the self-
referential task and assess potential normalization of cer-
ebral activity, we included healthy volunteers receiving
placebo for one week. Increased self-focus, the tendency
to excessively engage in self-referential processing, is a
core feature of acute depression and is associated with
abnormal activity of dorsomedial and dorsolateral pre-
frontal cortex, key regions in the pathophysiology of MDD
(7-8). Here we assessed depressed patients making self-
referential judgments on emotional pictures during two
FMRI acquisitions: 1) before treatment when patients
were acutely depressed and 2) following 6 to 7 weeks of
treatment with Agomelatine. We hypothesized first that
the activity of brain regions associated with self-referen-
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tial processing at inception would be predictive of clinical
remission six months later on.

[0005] There is a need in the art for a useful approach
to assess a depressed patient, to predict long-term re-
mission in patients with depression and to provide mark-
ers for evaluating said prediction of remission.

[0006] The presentinvention provides amethod of pre-
dicting remission in patients with depression wherein a
pre-treatment level of activation in cortical midline re-
gions (CMR) identify patients achieving remission after
antidepressant treatment.

[0007] "Remission" or "long-term remission" can be
defined as a complete or near complete absence of
symptoms. There is now a consensus among experts to
suggest that achieving long-term remission is the primary
goal in the treatment of depression. Patients achieving
remission have a lower likelihood of depressive recur-
rence and a better psychosocial functioning compared
to patients with residual depressive symptoms.

[0008] By "depression"is meant Major Depressive Ep-
isode (MDE) consisting in:

- Major Depressive Disorder (MDD) comprising clini-
cal depression, major depression, unipolar depres-
sion, unipolar disorder or as recurrent depression in
the case of repeated episodes, is a mental disorder
characterized by a pervasive and persistent low
mood which is accompanied by low self-esteem and
by aloss of interest or pleasure in normally enjoyable
activities;

- Bipolar Disorder comprising bipolar affective disor-
der, manic-depressive disorder or manic depres-
sion, is a mental illness classified by psychiatry as a
mood disorder. Individuals with bipolar disorder ex-
perience episodes of a very high mood known as
mania alternating with episodes of depression.

[0009] In certain embodiments the present invention
relates to method of predicting remission in depressed
patients, wherein the antidepressant treatment is select-
ed from the following classes selective serotonin re-
uptake inhibitors (SSRI), serotonin norepinephrine re-
uptake inhibitors (SNRI), norepinephrine reuptake inhib-
itor (NRI), noradrenergic and specific serotonergic anti-
depressants (NaSSA), norepinephrine-dopamine disin-
hibitor (NDDI) or tricyclic antidepressant.

[0010] Antidepressants are drugs used for the treat-
ment of clinical depression and other conditions.

[0011] Antidepressants for which the prediction of re-
mission of the present invention provide results include
antidepressants such as citalopram, escitalopram, par-
oxetine, fluoxetine, duloxetine, milnacipran, venlafaxine,
atomoxetine, reboxetine, viloxazine, mianserin, mirtaza-
pine, agomelatine.

[0012] Inpreferred embodiments the presentinvention
relates to method of predicting remission based on acti-
vation of CMR at baseline to identify patients achieving
remission after agomelatine treatment. Agomelatine or
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N-[2-(7-methoxy-1-naphthyl)ethyllacetamide, has the
double characteristic of being, on the one hand, an ag-
onist of receptors of the melatoninergic system and, on
the other hand, an antagonist of the 5-HT2C receptor.
[0013] The invention provides method of remission
prediction, wherein the activated cortical midline regions
are dorsomedial prefrontal cortex (dmPFC) and pre-
cuneus during self-referential processing. The present
invention identifies brain regions, specifically dorsome-
dial prefrontal cortex and precuneus in cortical midline
regions, whose activity during self-referential processing
predict long-term remission among patients in depres-
sion treated with antidepressants.

[0014] The precuneus or the quadrate lobule of Foville
or Brodmann Area 23 (BA23) is a part of the superior
parietal lobule forward of the occipital lobe. The dorso-
medial prefrontal cortex ordmPFC or DMPFC, preferably
dorsomedial prefrontal cortex BA10 (dmPFC10), has
been shown to be involved in attending different states,
all including a strong emotional component.

[0015] In some embodiments the invention provides
method of predicting remission based on activation in
cortical midline regions at baseline discriminating pa-
tients achieving remission after antidepressant treat-
ment, wherein the patients are suffering from Major De-
pressive Episode (MDE) preferably Major Depressive
Disorder (MDD) or Bipolar Disorders.

[0016] Pretreatment activation in the dmPFC (BA10,
BAB8) and the precuneus during self-referential process-
ing distinguished future remitters from non-remitters. Ac-
tivation in these three regions was lower in remitters than
in non-remitters and remained stable after 6/7 weeks of
treatment in both groups of patients. Moreover pretreat-
ment activation of dmPFC10 and precuneus predicted
clinical remission at 6 months with a perfect sensitivity
(100%) and a good specificity (71.6%).

[0017] Therefore, the level of activation of CMR during
self-referential processing serves as a marker for pre-
dicting remission in a patient as described in the present
invention. The present invention relates to methods of
remission prediction wherein the activation of cortical
midline regions during self-referential processing is lower
in remitter patients in comparison with non-remitter pa-
tients. The invention encompasses a method of predic-
tion remission in depressed patient wherein the cut-off
level of remitter patients is determined by the discrimi-
nation ability of mean blood oxygen level dependent
(BOLD) signal in function of the receiver operating char-
acteristic (ROC) curve.

[0018] Actually, we used receiver operating character-
istic (ROC) curve analysis to assess the discrimination
ability of mean BOLD signal region of interest (ROls) ac-
tivity resulting from the contrast estimate between self-
referential and general condition processing at baseline
(W0), using SPSS 15.0 software. Then, from the ROC
curve, we determined a cut-off value that maximized per-
centage correct discrimination, from the Youden index,
equal to the sensitivity + specificity - 1. As an example,
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the optimal cut-off from the dmPFC10 activation (i.e. 7.1)
led to 81.25% correct prediction of remission and from
the precuneus activation (i.e. 6.5) led to 87.5% correct
prediction (for both, sensitivity of 100% and specificity of
71.6%).

[0019] Precuneus and dmPFC10 activation during
self-referential processing at baseline predicted clinical
changes at 24 weeks. Using baseline activation of these
two regions, we were able to predict with robust specificity
and sensitivity the long-term clinical outcome of patients.
Pattern of brain activity clearly differentiated remitters
from non-remitters suggesting cross-scanner generaliz-
ability and validating the clinical utility of such assess-
ment. Consistent with previous studies, our results em-
phasized the role of cortical midline structures or regions
(CMS) (including the dmPFC and precuneus) in self-ref-
erential processing and depression. Increased self-focus
and impaired functioning of the CMS are crucial in the
development and course of MDD. The present study is
consistent with the idea that cortical midline structures
activity play a major role in treatment outcome of MDD
and could inform the choice of this treatment.

[0020] The presentinvention provides method of pre-
diction remission whereby the pre-treatment activation
or activation at baseline is measured by functional mag-
netic resonance imagery (fMRI).

[0021] Functional magnetic resonance imaging or
functional MRI (FMRI) is a functional neuroimaging pro-
cedure using MRI technology that measures brain activity
by detecting associated changes in blood flow. This tech-
nique relies on the fact that cerebral blood flow and neu-
ronal activation are coupled. When an area of the brain
is in use, blood flow to that region also increases. The
primary form of FMRI uses the Blood-oxygen-level de-
pendent (BOLD) contrast.

[0022] Inotherembodimentthe prediction of remission
is validated if the long-term remission is achieved after
24 months, 12 months or preferably 6 months antide-
pressant treatment.

[0023] The presentinvention concerns agomelatine for
use in treating a patient in need thereof, wherein the pa-
tient is identified by the method of prediction long-term
remission according to the invention.

[0024] In other embodiments the invention relates to
the use of pre-treatment activation in CMR for predicting
long-term remission in patients with depression after de-
pressant treatment.

[0025] The present invention is illustrated by the fol-
lowing Figures and Examples, without being limited
thereby :

Figure 1 : Study plan design

Figure 2 : A. Example of fMRI experimental design.
B. Example of stimuli presentation. For each picture,
subjects gave either a 'yes’ or 'no’ response for the
self condition, a ’positive’ or 'negative’ response for
the general condition or a ’indoor’ or ’outdoor’ re-
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sponse for the 'control’ condition by pushing a button
with the right- or the left- hand thumb.

Figure 3 : Demographic and clinical characteristics
of MDD patients and Healthy Volunteers at baseline

Figure 4 : Demographic and clinical characteristics
at baseline of future remitted and non-remitted pa-
tients 6 months later on.

Figure 5 : A. Mean BOLD signal from the regions of
interest (main effect of group, ANOVA 2) in future
remitters and non-remitters (at W24), at W0 and W7:
dmPFC10 (MNI coordinates, -4 56 12), dmPFC8 (-10
48 42), precuneus (-8 -62 20). The bars graphs plot
the contrast estimates between self-referential and
general conditions per group and scan time. B. Neg-
ative correlation between the percentage of de-
crease in HAM-D score between the time W0 and
W24 and the mean BOLD signal from dmPFC10,
dmPFC8 and precuneus in self versus general con-
dition at baseline (WO0).

Figure 6 : Receiver operating characteristic (ROC)
curves for remission computed using mean signal
regions of interest (main effect of group, ANOVA 2)
at baseline (WO0).

Example : Identification of biomarkers to predict re-
mission in depression

Subjects

[0026] Twenty-five female outpatients meeting the Di-
agnostic and Statistical Manual of Mental Disorders-IV
(DSM-1V, American Psychiatric Association) criteria for
MDD with the Mini International Neuropsychiatric Inter-
view were recruited between October 2008 and June
2011 by psychiatrists (seven centres located in Paris ar-
ea, France). Current depressive episode had to be of
moderate or severe intensity: 17-item Hamilton Depres-
sion Rating Scale (HAM-D; 10) total score >22 and Clin-
ical Global Impression (CGl; 11) severity score >4. Pa-
tients had to be free of psychotropic medication for a
minimum of two weeks (washout period defined accord-
ing to the medication) before inclusion. Patients with co-
morbid psychiatric conditions were excluded.

[0027] Before each fMRI scanning, a drug screening
(for cannabinoids, opiates, amphetamines, metamphet-
amines, cocaine, and benzodiazepines), and alcohol
breath were performed and subjects were excluded from
analyses if positive. Four patients were excluded for pos-
itive screening for benzodiazepines before performing
the third fMRI scan and two patients did not perform the
third scan leading to a final sample of 19 MDD patients.
They were compared to 14 healthy control subjects.
Healthy volunteers were in good health as assessed by
a complete medical questionnaire including medical his-
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tory, a physical examination, and a psychiatric interview.
They were not selected if there was any previous or on-
going chronic or recurrent disease of the central nervous
system or psychiatric disorder (documented by the Mini
International Neuropsychiatric Interview) or a family his-
tory of bipolar disorder or recurrent depression. None of
the healthy volunteers used drugs acting on central nerv-
ous system.

Study design and drug treatment

[0028] Each patient was scanned on three occasions,
before beginning the treatment (WO0), after one week
(W1) and seven weeks of treatment (W7). The controls
were scanned on two occasions, at WO and after one
week (W1).

[0029] The study comprised two periods of treatment,
one double-blind, placebo-controlled period of one week,
with two parallel groups of MDD patients having taken
either 1 tablet of agomelatine 25 mg (AGO) or one tablet
of placebo (PBO), orally per day at around 8 p.m, during
seven days in double-blind condition), followed by a pe-
riod with agomelatine 25 mg until 24 weeks (\W24).
[0030] All controls took one tablet of placebo orally per
day at around 8 p.m., during seven days, in single-blind
condition. (Figure 1)

Clinical assessment

[0031] Depression severity was assessed by the 17-
item HAM-D scale and CGl severity and clinical improve-
ment sub-scores before each FMRI scan (W0, W7) and
after 24 weeks of treatments (W24) in MDD patients.

Experimental design

[0032] A total of 432 black and white pictures were tak-
en from either the International Affective Picture System
(IAPS) or the Empathy Picture System (EPS). 36 positive
images, 36 negative images and 36 neutral images were
used during each fMRI scanning and 36 used during
practice sessions before fMRI scanning (12 per valence).
So, each picture was seen only once by subjects during
the fMRI scans.

[0033] The task comprised three judgment conditions:
self, general and a control condition. In both self and gen-
eral conditions, the subjects were presented with an
equal number of positive and negative pictures. In the
control condition, subjects were presented with neutral
pictures. In the self condition, the subject judged if the
picture was self-related or not. In the general condition,
the subject judged if the picture was positive or negative.
In the control condition, the subject had to state if the
picture represented an outdoor or indoor scene (Figure
2).
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Clinical and behavioural data analysis

[0034] The analysis of clinical scales and task perform-
ance was conducted using the Statsoft Statistica version
10 (www.statsoft.fr) statistical package. Differences in
demographic data (age, education) between both groups
(patients and healthy subjects) were analysed with a two-
sample Student t-test. Differences of ratings in HAM-D-
17 scores between WO and W7 (19 MDD patients), and
between W7 and W24 (16 MDD patients) were compared
using a paired-t test.

[0035] Differences in clinical characteristics between
the two sub-groups of MDD patients (remitted and non-
remitted at 24 weeks) before any treatment were com-
pared using the parametric Student t-test or, when the
population was not normally distributed (defined by the
Kolmogorov-Smirnov test), the non-parametric test
Mann-Whitney U-test for age, duration of disease, of cur-
rent episode, number of previous depressive episodes
and HAM-D-17 score, and using the chi-square test for
DSM-IV classification.

[0036] Difference in task performance (accuracy score
and reaction time during self, general and control condi-
tions) were compared using an analysis of variance with
a between-group factor (MDD patients, healthy sub-
jects), and 3 within-group factors: condition factor
(self/general/control), valence factor (positive/negative),
scan time factor (WO0/W?7 for patients and WO/W1 for con-
trols).

[0037] The threshold for statistical significance was
fixed at p<0.05 (2-tailed).

fMRI data preprocessing

[0038] Data were processed using the SPM5 software
(http://www fil.ion.ucl.ac.uk/spm/software/spm5). A
standard data preprocessing was performed: slice tim-
ing, movement correction, co-registration with the T1-
weighted image and normalization into a standardized
MNI (Montreal Neurological Institute) coordinate system
space using the transformations computed during the
segmentation of the T1-weighted image, and finally spa-
tial smoothing with an isotropic kernel of 8 mm full-width
at half-maximum. Anindividual statistical parametric map
was computed for each subject using the general linear
model. Each condition was modelled using an event-re-
lated approach and convolved with the canonical hemo-
dynamic response function (HRF) to create regressors
of interest (self, general and control). A high-pass filter
(cut-off of 128 seconds) was applied and motion realign-
ment parameters included as regressors of non-interest.
The following fist-level individual t-contrast images were
obtained for the HRF estimates: "self versus general",
"self versus control" and "general versus control" condi-
tion.

[0039] Because we did not observe any significant in-
teraction between condition, valence and group at the
first and second sessions (p<0.005) we did not take into
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account emotional valence.

Associations between pre-treatment brain activation
at W0 and clinical change at W24

[0040] Firstwe used HAM-D (i.e. the independent var-
iable) as a categorical variable, to split the MDD sample
in two groups according to a HAM-D score cut-off of 7
after 24 weeks of treatment (remitters <7, non-remitters
>7). Subsequently, we performed an ANOVA on "self
versus general" contrast images (i.e. the dependent var-
iable) with a between-group factor (remitters versus non-
remitters) and a within-group scan time factor (WO versus
W?7) (significant threshold p<0.001 uncorrected, size of
cluster>10 voxels).

[0041] Second, we focused the analysis on the brain
regions functionally defined on the basis of this ANOVA.
The resulting peak coordinates were used as centers of
5-mm radius spheres and the mean signal was extracted
from the ROls at WO using Marsbar software (http://mars-
bar.sourceforge.net). We used percentage of decrease
in HAMD score between the time W0 and W24 as a con-
tinuous variable, computing Pearson’s correlation coef-
ficients with the mean signal ROIs (using the Statsoft
Statistica version 10 statistical package).

[0042] Finally, to predict remission at 24 weeks, we
used receiver operating characteristic (ROC) curve anal-
ysis to assess the discrimination ability of mean signal
ROIs activity during self-referential processing at base-
line (W0), using SPSS 15.0 software. Then, from the
ROC curve, we determined a cut-off value that maxi-
mized percentage correct discrimination, from the
Youdenindex, equal to the sensitivity + specificity - 1 (15).

Demographic data

[0043] Figure 3 summarizes demographic and clinical
characteristics of patients and controls. No significant dif-
ference was found between the two groups for age or
education level.

Clinical effects

[0044] No clinical difference in HAM-D scores was
found before treatment between patients receiving Ago-
melatine for 6 or 7 weeks (PBO/AGO, n=10 patients,
HAM-D=24.9+2.8; AGO/AGO, n=9 patients, HAM-D=
25.2+3.6; p=0.4).

[0045] The mean score of HAM-D decreased from W0
to W7 (25.1=3.1 versus 13.4+5.0; t(18)=11.8, p<0.001)
and from W7 to W24 (8.8+6.3; t(15)=2.8, p=0.014; n=16
patients). At W7, ten patients (62,5%) were responders
(score reduction >50%), seven patients were partially re-
sponders (score reduction between 30 and 50%) and two
patients were non-responders (score reduction < 30%).
[0046] Regarding CGlscores, the severity of illness at
WO decreased from "markedly" (mean=4.9+0.5) to
"mildly"/"moderately” (3.4+1.1) at W7 and to "borderline
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mentally" (2.2+1.2) at W24. Patients were "minimally" to
"much" improved at W7 (mean=2.4+0.8) and "much" to
"very much" improved at W24(1.6=0.9) (Figure 3).
[0047] Among the 16 patients included in the analyses
of prediction, after 24 weeks of treatment we were able
to distinguish nine remitters (56.2%) from seven non-re-
mitters. At WO, future remitters and non-remitters did not
differ for age, duration of disease, number of depressive
episodes and severity of illness according to HAM-D
score. The duration of the current episode was longer in
non-remitters patients (7.9+4.9 months) as compared to
remitters (3.1+2.3 months; U=11, p=0.03). According to
the DSM-IV, there were more severe major depressive
episodes in non-remitters compared to remitters patients
(x2=5.7, p=0.02) (Figure 4).

fMRI results : Associations between pre-treatment
brain activation and clinical change at 24 weeks

[0048] Comparing remitters (n=9) and non-remitters
(n=7), we observed a significant main effect of group in
the dorsomedial prefrontal cortexBA10 (dmPFC10) (MNI
coordinates: -4, 56, 12; F[1,28]=18.4; small volume cor-
rection [SVC] 5mm-radius, t[28]=4.29, p=0.002, 31 vox-
els), the dorsomedial prefrontal cortex BA8 (dmPFCS8)
(MNI coordinates: -10, 48, 42; F[1,28]=24.6; SVC 5mm-
radius, t[28]=4.96, p=0.001, 49 voxels) and the pre-
cuneus BA 23 (MNI coordinates: -8, -62, 20; F[1,28]
=19.6; SVC 5mm-radius, t[28]=4.42, p=0.002, 31 vox-
els). There was no effect of scan time or group X scan
time interaction suggesting that activation in these brain
regions remained stable between W0 and W7.

[0049] The main effect of group was explained by a
reduced activation in these three regions at baseline in
future remitters compared to future non-remitters at both
WO and W7 (Figure 5A).

[0050] We tested the relationship of baseline activation
in the dMPFC8, dmPFC10 and precuneus with clinical
changes. There was a significant negative correlation be-
tween the percentage of decrease in HAM-D score from
WO to W24 and the activation at W0 in the dmPFC10 (r=-
0.50, t(14)=-2.19, p=0.046), the dmPFC8 (r=-0.58,
t(14)=-2.69, p=0.018) and a trend toward a significant
negative correlation with the precuneus activation (r=-
0.46, t(14)=-1.95, p=0.071). Consistent with the categor-
ical analysis comparing remitters and non-remitters, the
less these three cortical midline regions were activated
at baseline during self-referential processing, the better
the improvement of clinical symptoms after 24 weeks of
treatment by Agomelatine (Figure 5B).

ROC (Receiver Operating Characteristic) analyses
and prediction of remission at 24 weeks

[0051] We took advantage of the individual variability
of long-term clinical outcome in order to evaluate the ac-
curacy of brain activation indmPFC10, dmPFC8 and pre-
cuneus as predictors of remission at 24 weeks. The ROC
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curves yielded a significant area under the curve (AUC)
for the dmPFC10 (AUC=0.905, p=0.007), the precuneus
(AUC=0.921, p=0.005), and a tendency for the dmPFC8
(AUC=0.762, p=0.081) reflecting a good discrimination
between future remitters and non-remitters from the ac-
tivation of dmPFC10 and precuneus at baseline. The op-
timal cut-off led to 81.25% correct prediction of remission
from the dmPFC10 activation and 87.5% correct predic-
tion from the precuneus activation (for both, sensitivity
of 100% and specificity of 71.6%) (Figure 6). Remitters
were characterized by lower pre-treatment activation of
dmPFC10 and precuneus during self-referential
processing whereas higher activation of dmPFC10 and
precuneus was associated with poor prognosis at 24
weeks.

Claims

1. Method of predicting remission in patients with de-
pression wherein a level of activation at baseline in
cortical midline regions (CMR) identify patients
achieving remission after antidepressant treatment.

2. Method of claim 1, wherein the antidepressant treat-
ment is selected from the antidepressant classes
consisting in : selective serotonin reuptake inhibitors
(SSRI), serotonin norepinephrine reuptake inhibitors
(SNRI), norepinephrine reuptake inhibitor (NRI), no-
radrenergic and specific serotonergic antidepres-
sants (NaSSA), norepinephrine-dopamine disinhib-
itor (NDDI) or tricyclic antidepressant.

3. Method of claim 2, wherein the antidepressant is se-
lected from the group consisting in : citalopram, esci-
talopram, paroxetine, fluoxetine, duloxetine, mil-
nacipran, venlafaxine, atomoxetine, reboxetine,
viloxazine, mianserin, mirtazapine, agomelatine.

4. Method of claim 3, wherein the antidepressant is ag-
omelatine.

5. Method of claim 1, wherein the cortical midline re-
gions are dorsomedial prefrontal cortex (dmPFC)
and precuneus.

6. Method of claim 1, wherein the long-term remission
is predicted in patients suffering from Major Depres-
sive Episode (MDE) comprising Major Depressive
Disorder (MDD) and Bipolar Disorders.

7. Method of claim 1, wherein the activation of cortical
midline regions during self-referential processing is
lower in remitter patients in comparison with non-
remitter patients.

8. Method of claim 1, wherein the patients achieving
remission after antidepressant treatment are under
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the cut-off level determined by the discrimination
ability of mean blood oxygen level dependent
(BOLD) signal in function of the receiver operating
characteristic (ROC) curve

Method of claim 1, wherein the pre-treatment acti-
vation is measured by functional magnetic reso-
nance imagery (fMRI).

Method of claim 1, wherein the remission is achieve
after 6 months antidepressant treatment.

agomelatine for use in treating a patient in need
thereof, wherein the patientis identified by the meth-
od of prediction long-term remission of claims 1 to 10.

Use of pre-treatment activation in CMR for predicting
long-term remission in patients with depression after
depressant treatment.
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Agomelatine
MDD patients Agomelatine
Placebo I
Wi WWH W7
4 4 4
fMRI scan s¢an 2 scan 3
Healthy subjects | Placebo |
WO Wi
4 4
MRl scan 1 scan 2

Figure 1 : Study plan design
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Characteristics MDD patients HV
n=19) (n=14)

Age (years, meansSD) 41.6 (£7.6) 41.6 [((#7.4)

Min-max 27-52 26-53

Right handed/left handed (n/n) 19/0 13/1

Education (years, mean+SD) 13.6 (+1.8) 13.0 (+2.3)

DSM IV classification:

- Recurrent episode (n) 18 -

- Severity Moderate (n) 6 -
Severe without psychotic feature (n) 13 -

- Melancholic featutes (n) 15 -

Duration of the disease (years, mean+SD) 14.1 #9.0) -

Current episode duration (months, mean+SD) 4.8 (£ 4.0) -

Number of previous depressive episodes
2.7 ( 1.3) -

(including the current one) (mean+SD)

HAMD-D-17 score (mean+SD):

Wo| 25 +3.1)
w7| 134 (& 5.0)

*W24 8.8 (*6.3)
CGI sub-scores: -
severity of illness score (mean+SD) W0 4.9 & 0.5)
W71 34 @ 1.1)
*W24
2.2 #*1.2)
global improvement score (mean+SD) W7
24 =0.8)
*W24
1.6 (#0.9)

MDD=Major Depressive Disorder ; HV= Healthy Volunteers; SD=Standard
Deviation; n=number of subjects

*n=16

Figure 3 : Demographic and clinical characteristics of MDD patients and

Healthy Volunteers at baseline
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Characteristics Remitted Non-remitted
patients group | patients group
(n=9) =7

Age (years, mean£SD) 392 (8.0)| 44 7

DSM 1V classification: h

- Recurrent episode (1) 8 7

- Severity ©  Moderate (n) 5 0
Severe without psychotic feature (n) 4 7

- Melancholic features (n) 9 6

Duration of the disease (years, mean+SD) 10.7 (E5.1) ) 194 (12.1)

Current episode duration” (months, mean+SD) 3.1 @23)| 7.9  (*4.9)

Number of previous depressive episodes

(including the current one) (mean+SD) 27 @14y 27 (1.3)

HAMD-D-17 score at baseline (mean+SD) 24 (#¥2.3)| 25.6 (£3.6)

SD=Standard deviation; n=number of subjects

* p for difference between remitted and non-remitted patients =0.02

b p for difference between remitted and non-remitted patients =0.03

Figure 4 : Demographic and clinical characteristics at baseline of future

remitted and non-remitted patients 6 months later on.
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Figure 5 : A. Mean BOLD signal from the regions of interest

B. Negative correlation between the percentage of decrease in

HAM-D score and mean BOLD signal from ROls
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wwmw  RQOC curve from precunsus
—  ROC curve from mPFC BA’
=== ROC curve from dmPFC
wewe Random classifier

O Cut-off point

0.0 7 | 1
0.0 0.2 g4 0.6 a,8 1.0

1 - Specificity

Figure 6 : Receiver operating characteristic curves for remission
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