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A B S T R A C T

As treatment-resistant depression (TRD) is linked to suicidal behaviors and suicidal risk is a predictor of TRD, 
depression with current suicidal ideation (SI) may lead to TRD. Early identification of TRD risk factors in patients 
with depression and current SI is crucial. The aims of our study were: i) to identify risk factors for depression non- 
remission and TRD in patients with depression and current SI; ii) to assess if SI at baseline mediated the rela
tionship between depression severity at baseline and depression remission at week 6. We analyzed data from two 
large, prospective, naturalistic French cohorts of adult outpatients with depression (DSM-IV criteria) followed for 
6 weeks after starting or changing antidepressants (LUEUR and GENESE). Sociodemographic and clinical 
characteristics, along with early symptom improvement, were compared between patients with and without 
current SI using logistic regression models (univariate and multivariate). Patients with antidepressant change or 
initiation were analyzed separately. Those without depression remission at week 6 after an antidepressant 
change were considered TRD cases. In patients with antidepressant change, the major predictor of non-remission 
was poorer early improvement (at week 2) of anxiety. For patients with treatment initiation, SI at baseline 
mediated the relation between depression severity at baseline and depression remission. Depression severity at 
baseline alone did not explain depression remission. Clinicians should systematically target with specific phar
macological and non-pharmacological treatments anxiety and SI and assess their changes in the short term to 
increase the chance of depression remission in depressed patients with current SI.

1. Introduction

Depressive disorders are the largest contributor to non-fatal health 
loss (World Health Organization, 2017). As >300 million of individuals 
have depressive disorders worldwide (World Health Organization, 
2017), these disorders represent an important cause of disability and a 
significant burden for the healthcare systems, the patients and their 
family (Arias-de la Torre et al., 2021). Despite antidepressant-based 
treatments, approximatively one-third-of patients with major depres
sive disorders (MDD) will progress to treatment-resistant depression 
(TRD) (Rush et al., 2006) (i.e. no response to ≥2 consecutive and 
adequate antidepressants used (adequate dose and duration) for the 

same MDD episode, included add-on treatment, as defined by the Eu
ropean Medicines Agency (EMA)) (Bartova et al., 2019; EMA, 2013)).

TRD is strongly associated with suicidal behaviors (i.e. suicide death 
and suicide attempt) and is a major risk factor of suicidal behaviors. TRD 
is associated with higher mortality rates mainly due to the higher sui
cidal risk (Bergfeld et al., 2018; Gronemann et al., 2021; Orsini et al., 
2022). Approximately half of patients with TRD report lifetime suicidal 
ideation (SI) (Orsini et al., 2022). Moreover, almost 30 % of patients 
with TRD will attempt suicide (versus 15 % of patients with non-TRD) 
(Bergfeld et al., 2018). In a recent nationwide study in Denmark that 
included >29,000 patients with TRD, TRD was associated with excess 
morbidity and mortality by suicide. Indeed, the risk of death by suicide 
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and the risk of self-harming behavior were increased by 2.20-fold and by 
1.51-fold, respectively, in patients with TRD compared with the 
non-TRD group (Gronemann et al., 2021). This association was not 
explained by depression severity. Therefore, TRD and suicide are closely 
related, independently of depression (Gronemann et al., 2021).

On the other hand, suicidal behaviors are predictor of TRD and some 
studies found that suicidal risk is an important risk factor of TRD 
(Balestri et al., 2016; Bennabi et al., 2015; Kautzky et al., 2019; Souery 
et al., 2007). Current SI has been associated with a 1.74-fold higher risk 
of TRD (Kautzky et al., 2019). In a study on 702 patients among whom 
356 had TRD, one of the most important risk factors of TRD was current 
suicidal risk (2.6-fold higher risk of TRD in patients with than without 
current SI) (Souery et al., 2007). A recent systematic review found that 
SI has a stronger influence on TRD than the duration of the current 
depressive episode or the number of lifetime depressive episodes (1.02- 
and 1.15-fold higher risk of TRD, respectively) (Bennabi et al., 2015). 
However, not all clinicians are aware that suicidal patients are at risk of 
TRD. In a recent real-world survey of healthcare professionals in the 
United Kingdom, France, and Germany, suicidal risk was not cited as a 
TRD predictor, unlike the number of previous depressive episodes 
(Orsini et al., 2022).

Patients with depression and current SI respond less well to antide
pressant treatments (Dold et al., 2018; Lopez-Castroman et al., 2016; 
Bénédicte Nobile et al., 2021). Recently, the European Group for the 
Study of Resistant Depression (GSRD) conducted a study aimed at 
characterizing patients with depression and current SI. They concluded 
that even mild/moderate SI was associated with treatment failure and, 
consequently, should be taken into account in clinical practice (Dold 
et al., 2018). Depression with current SI could be a specific subtype of 
depression with more severe clinical characteristics (e.g. anxiety, 
hopelessness), higher suicidal risk (independently of history of suicide 
attempt) and lower probability of remission (Batterham et al., 2019; 
Dold et al., 2018; Lopez-Castroman et al., 2016; B. Nobile et al., 2022; 
Bénédicte Nobile et al., 2021; van Ballegooijen et al., 2019). Interest
ingly, risk factors of depression with current SI and of TRD are similar: 
older age, unemployment, longer duration of the current depressive 
episode, higher number of previous episodes, symptom severity of the 
current episode (Balestri et al., 2016; Bénédicte Nobile et al., 2021).

The current therapeutic strategies for TRD and depression with SI 
emphasize the interest of augmentation therapies with antidepressants 
and antipsychotics, lithium, ketamine or esketamine. Indeed, augmen
tation with antipsychotics reduces depression (in patients with TRD) and 
SI (in patients with depression and SI) more efficiently than antide
pressants alone (Reeves et al., 2008; Zhou et al., 2015). Lithium is rec
ommended as add-on treatment in TRD (Bennabi et al., 2019) and is also 
efficient for preventing suicidal behavior in patients with mood disor
ders (Smith and Cipriani, 2017). More recently, it has been shown that 
ketamine and esketamine can rapidly reduce depression severity in pa
tients with TRD and SI in patients with depression and SI (Abbar et al., 
2022; Canuso et al., 2018; Kim et al., 2019; Wang et al., 2021).

These findings suggest that depression with current SI and TRD are 
closely related and that depression with current SI could lead to TRD. 
Moreover, we previously published a study that aimed to compare pa
tients with depression and current SI to patients with depression without 
current SI (Bénédicte Nobile et al., 2021). Results showed that patients 
with depression and current SI presented worse clinical characteristics 
than patients with depression without current SI, among whom less 
remission of depression at the end of the 6 weeks of follow-up. To take 
early action, it is primordial to identify risk factors of TRD in patients 
with depression and current SI. Thus, the aims of our study were: i) to 
identify risk factors of depression non-remission and of TRD in patients 
with depression and current SI; ii) to assess if SI at baseline mediated the 
relation between depression severity at baseline and depression remis
sion at week 6. To identify such risk factors, we selected only patients 
with depression and current SI from the same cohorts of our previous 
study and compared sociodemographic, clinical characteristics and 

early symptom improvement (e.g. depression, anxiety) after antide
pressant treatment initiation/change between patients with and without 
remission at week 6. We analyzed separately patients who initiated (first 
antidepressant for the current depressive episode) and changed antide
pressant (at least second antidepressant for the current depressive 
episode). We considered patients with a change of antidepressant at 
inclusion and without depression remission at week 6 as patients with 
TRD, according to the depression of TRD mainly use in clinical practice 
and research for the current depressive episode (Yrondi et al., 2024; 
Zanardi et al., 2024). We also investigated whether SI mediated the 
relation between depression severity at baseline and depression remis
sion. This is one of the first studies to assess risk factors for depression 
non-remission and TRD specifically in patients with depression and 
current SI. Most existing studies assess TRD risk factors in depressed 
patients without focusing solely on those with current SI. This is a key 
point of novelty, as our findings contribute to identifying early pre
dictors of depression non-remission and TRD in such patients, which is 
crucial given the prevalence of SI among depressed patients and 
emerging evidence suggesting that patients with depression and current 
SI could represent a specific subtype of depression. Timely interventions 
are essential in this group.

2. Materials and methods

2.1. Participants’ recruitment

LUEUR and GENESE are two large, prospective, naturalistic cohorts 
of >3000 French adult outpatients with a diagnosis of major depressive 
episode (MDE) according to the DSM-IV criteria, treated with antide
pressants (instauration of an antidepressant or switch to another anti
depressant), and followed for 6 weeks. These cohorts were created 
separately to explore different factors associated with MDE, suicidal 
behavior, and antidepressant treatment. The present study is not a post- 
hoc analysis from another study (Courtet et al., 2014; Voegeli et al., 
2016).

General practitioners or psychiatrists recruited patients at primary 
and psychiatric care centers throughout France. The same physician 
assessed the patient at the first (baseline) and second visit (week 6). In 
both studies, non-inclusion criteria were: <18 years of age, bipolar 
disorder, schizophrenia, primary substance misuse, primary organic 
disease, and pregnancy or breastfeeding. Additional non-inclusion 
criteria in the GENESE study were: non-Caucasian ethnicity, and 
alcohol and substance dependence at inclusion. Additional non- 
inclusion criteria in the LUEUR study were: treatment with an antipsy
chotic or a mood stabilizer at inclusion. Add-on antipsychotic or mood 
stabilizer drugs prescribed by the practitioners after inclusion were 
allowed.

In both cohorts, participants started antidepressant treatment or 
changed antidepressant treatment at recruitment. In the GENESE cohort, 
all patients were treated with tianeptine (between 12.5 and 37.5 mg/ 
day). In the LUEUR cohort, all patients were treated with antidepres
sants approved by the European Medicines Agency, although most pa
tients received tianeptine. Of note, tianeptine was one of the most 
frequently prescribed antidepressants in France at enrollment time 
(2010) (Gusmão et al., 2013). In both cohorts, other concomitant 
treatments for current somatic problems, sleep or anxiety disorders were 
allowed based on clinical judgment. Therefore, data on associated psy
chotropic treatments (e.g. anxiolytics) were also collected. The study 
was approved by the French Medical Council and local ethics commit
tees (Comité de Protection des Personnes CPP Ile de France 
XI-CPPIDF11, Centre Hospitalier Intercommunal CHI Poissy 
Saint-Germain, Saint Germain en Laye, reference n. 08,042) and com
plies with the guidelines of the Declaration of Helsinki. All patients were 
informed about the study aims and procedures and signed a written 
informed consent.
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2.2. Clinical assessment

Demographic data, number of life time MDEs, current MDE duration, 
age at first MDE, lifetime history of suicide attempt and number of 
suicide attempts (only in the GENESE cohort) were recorded at baseline. 
Depression severity and SI were evaluated by clinicians at baseline and 
at week 6. Patients self-rated depression severity and SI at baseline, 
week 1, week 2 and week 6 in the LUEUR cohort, and at baseline, week 
2, week 4 and week 6 in the GENESE cohort.

Depression severity was assessed with the French self-rated version 
of the Hospital Anxiety and Depression Scale (HADS). This scale 
demonstrated a good performance for assessing depression severity in 
psychiatric and primary care patients and a good sensitivity to change 
(Bjelland et al., 2002; Friedman et al., 2001). Most factor analyses found 
a two-factor solution in accordance with the Anxiety (HADS-A) and 
Depression (HADS-D) subscales. Each subscale includes seven items 
scored from 0 to 3 and the total score for each subscale ranges from 0 to 
21. HADS-D and HADS-A sub-scores ≥ 8 indicate depression and anxi
ety, respectively. The agitation and psychic anxiety sub-scores also can 
be calculated (sum of items 1, 7, and 11 and sum of items 3, 5 and 13, 
respectively) (Lopez-Castroman et al., 2020). This scale was chosen for 
its simplicity of use, good comprehensibility and robust psychometric 
properties, demonstrated also in outpatient groups (Demyttenaere et al., 
2009). In this scale, depressive symptom severity is assessed indepen
dently of any SI/suicidal behavior (no item about SI).

SI was evaluated using the suicidal item of the self- and clinician- 
rated Montgomery-Åsberg Depression Rating Scale (MADRS) (item 
number 10, or MADRS-SI). MADRS-SI score ranges from 0 to 6 (0 to 1: 
enjoys life or takes it as it comes; 2 to 3: weary of life, only fleeting 
suicidal thoughts; 4 to 5: probably better off dead, suicidal thoughts are 
common, and suicide is considered as a possible solution, but without 
specific plans or intention; and 6: explicit plans for suicide when there is 
an opportunity, active preparations for suicide). A previous study 
showed that a single suicide item from a depression rating scale, 
clinician-rated or self-reported, is a valid approach to assess SI compared 
with the Beck’s scale (Desseilles et al., 2012). This method was used in 
large clinical studies, such as the STAR*D (Zisook et al., 2009), and also 
in more recent studies (Ballard et al., 2017; Bernert et al., 2017; B. 
Nobile et al., 2018). For this study, we used self-rated SI since clinicians 
may under evaluate SI and patients may declare more often declare SI in 
self-rated questionnaires than during clinical interview according to 
recent studies (Czyz et al., 2016; Bénédicte Nobile et al., 2023; Uhl et al., 
2023).

In the LUEUR cohort, hopelessness was assessed using the self-report 
version of the Beck Hopelessness Scale at baseline, week 1, week 2, and 
week 6. This scale is valid and reliable (Kliem et al., 2018). It is 
composed of 20 items, and its score ranges from 0 to 20 (20 indicates the 
highest level of hopelessness).

In the GENESE cohort, impulsivity was assessed using the self-report 
version of the Plutchik’s questionnaire (« The Measurement of Emo
tions–1st Edition., 2023). This scale has good validity and reliability 
(Alcázar-Córcoles et al., 2015). It includes 15 items, each of which can 
be scored as “never” (=0), “sometimes” (=1), “often” (=2), and “almost 
always” (=3). The total score ranges from 0 to 45 (45 indicates the 
highest impulsivity). Sleep disturbances were assessed with the MADRS 
sleep item. Sleep disturbances and impulsivity were assessed at baseline, 
week 2, week 4, and week 6.

2.3. Definition of depression with current SI

Depression with current SI was defined as having a HADS-D sub- 
score ≥8 and a MADRS-SI score ≥2.

2.4. Definition of depression remission

Depression remission was defined as having a HADS-D sub-score <8 

at week 6. We choose this definition of depression remission since this 
last is the most use in clinical research and practice (Bénédicte Nobile 
et al., 2021; Yrondi et al., 2024; Zanardi et al., 2024).

2.5. Definition of early symptom improvement after antidepressant 
treatment initiation/change

Early improvement in depression was defined by a decrease of at 
least 20 % in the HADS-D sub-score at week 2. This cut-off is widely used 
to define the early response to treatment (Bénédicte Nobile et al., 2021; 
Olgiati et al., 2018; Wagner et al., 2017). The relative difference in the 
HADS-D sub-scores also was calculated as follows: (sub-score at week 2 – 
sub-score at baseline)/sub-score at baseline, as done in other studies 
(Bénédicte Nobile et al., 2021). Early improvement in anxiety was 
defined by a decrease of at least 20 % in the HADS-A sub-score at week 2. 
The relative difference of the HADS-A sub-scores was calculated as done 
for the HADS-D sub-score. The total early improvement (HADS total 
score) was defined as a decrease of at least 20 % in the HADS total score 
at week 2. The relative difference in the HADS total score also was 
calculated.

To assess the early improvement in other symptoms, the relative 
differences in the MADRS-SI, Beck Hopelessness Scale (LUEUR only) and 
Plutchik’s questionnaire (impulsivity) (GENESE only) scores at week 2 
were calculated.

2.6. Suicide attempts during the follow-up

For both cohorts, the occurrence of a suicide attempt during follow- 
up was recorded. However, due to the small number of suicide attempts 
in the GENESE cohort (N = 19), only those from the LUEUR cohort were 
analyzed.

2.7. Patients’ selection for analysis

Only patients with depression and current SI at inclusion and without 
missing data on instauration/change of antidepressant treatment at in
clusion and on the HADS-D sub-score at week 6 were included in the 
analysis: 2449 of the 3566 patients included in the GENESE cohort (68.7 
%) and 3364 of the 4845 patients included in the LUEUR cohort, (69.4 
%) (Figs. 1A and 1B).

2.8. Statistical analysis

Categorical variables were presented with percentages and quanti
tative variables with means and standard deviation (SD). Univariate 
logistic regression models were used to evaluate the association between 
variables and depression non-remission. A multiple logistic regression 
model was performed with all pertinent variables associated with 
depression non-remission with a p-value at 0.10 in the univariate logistic 
regression models. As relative differences and early responses to treat
ment were calculated using the baseline scores, when relative differ
ences and early responses to treatment were included in the multiple 
logistic regression model, the baseline scores were not included. Patients 
with antidepressant treatment instauration at inclusion were analyzed 
separately from those with antidepressant change at inclusion.

A mediation analysis was used to determine whether the effect of 
baseline depression level on remission at week 6 could be understood as 
partly or completely mediated by SI severity at baseline. The signifi
cance of direct and indirect effects was estimated with bootstrap con
fidence intervals based on 5000 bootstrap samples.

The significance level was set at p < 0.05 for the global p-value. 
Analyses were performed with the R software (version 4.2.2).

B. Nobile et al.                                                                                                                                                                                                                                  Psychiatry Research 342 (2024) 116249 

3 



3. Results

3.1. Description of the sample with antidepressant instauration at 
inclusion

In the GENESE cohort, 1968 patients started treatment with anti
depressants at inclusion. They were mainly women (60 %) with a mean 
age of 49 (SD = 15) years and a mean HADS-D sub-score of 14.9 (SD =
3.3). At week 6, 1001 (49 %) patients did not achieve MDE remission. In 
the LUEUR cohort, 2622 patients started treatment with antidepres
sants: 62 % were women, their mean age was 47 (SD = 14) years, and 
their mean HADS-D sub-score was 15.6 (3.4). At week 6, 1314 (50 %) 
patients did not achieve MDE remission.

3.2. Association between sociodemographic and clinical characteristics 
and depression non-remission in patients who started treatment at 
inclusion (Tables 1A-2B)

Compared with patients with depression remission, those without 
MDE remission at week 6 were significantly older, more often unem
ployed and with an education level below secondary school in both 
cohorts. In the LUEUR cohort, patients with depression non-remission 
were more often women and single. In both cohorts patients with 
depression non-remission had longer duration of the current MDE, 
higher number of lifetime MDEs, more frequent history of suicide 
attempt, and higher SI level at baseline. In the GENESE cohort, patients 
with depression non-remission had lower levels of depression and 

Fig. 1A. Flowchart of the selection of patients from the GENESE cohort.

Fig. 1B. Flowchart of the selection of patients from the LUEUR cohort.
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Table 1A 
Association between sociodemographic and clinical characteristics and remis
sion of depression in patients with antidepressant instauration at inclusion 
(GENESE cohort).

Variables Remission, N 
= 1001 (51 
%)1

Non- 
remission, 
N = 967 
(49 %)1

OR2 95 % 
CI2

p-value

Sex ​ ​ ​ ​ ​
Men 420 (42 %) 373 (39 

%)
— — ​

Women 581 (58 %) 594 (61 
%)

1.15 0.96, 
1.38

0.13

Age 48 (15) 50 (15) 1.01 1.00, 
1.01

0.013

Education level ​ ​ ​ ​ ​
Secondary school 611 (61 %) 502 (52 

%)
— — ​

Below secondary 
school

384 (39 %) 457 (48 
%)

1.45 1.21, 
1.73

<0.001

Professional activity ​ ​ ​ ​ ​
Yes 617 (62 %) 483 (50 

%)
— — ​

No 376 (38 %) 478 (50 
%)

1.62 1.36, 
1.95

<0.001

Marital status ​ ​ ​ ​ ​
Not single 817 (82 %) 792 (82 

%)
— — ​

Single 181 (18 %) 170 (18 
%)

0.97 0.77, 
1.22

0.8

Current MDE 
duration

​ ​ ​ ​ ​

<2 months 383 (39 %) 329 (35 
%)

— — ​

2–6 months 434 (44 %) 387 (41 
%)

1.04 0.85, 
1.27

0.7

>6 months 164 (17 %) 226 (24 
%)

1.60 1.25, 
2.06

<0.001

First MDE ​ ​ ​ ​ ​
No 338 (34 %) 414 (43 

%)
— — ​

Yes 661 (66 %) 549 (57 
%)

0.68 0.56, 
0.81

<0.001

Number of lifetime 
MDEs

0.77 (1.48) 1.08 
(1.85)

1.13 1.06, 
1.20

<0.001

Cumulative duration 
of previous MDEs 
(weeks)

30 (25) 31 (28) 1.00 1.00, 
1.01

0.7

Age at first MDE 
(years)

43 (15) 44 (16) 1.00 1.00, 
1.01

0.3

Lifetime SA ​ ​ ​ ​ ​
No 906 (93 %) 809 (87 

%)
— — ​

Yes 69 (7.1 %) 123 (13 
%)

2.00 1.47, 
2.73

<0.001

Number of lifetime 
SAs

1.69 (1.81) 1.68 
(1.55)

1.00 0.84, 
1.20

>0.9

MADRS-SI score 2.81 (0.96) 2.96 
(1.06)

1.16 1.06, 
1.27

<0.001

HADS-Depression 
score

14.7 (3.3) 15.0 (3.2) 1.03 1.00, 
1.06

0.023

HADS-Anxiety score 14.4 (3.3) 14.2 (3.5) 0.98 0.96, 
1.01

0.14

HADS-Agitation 
score

6.11 (1.62) 5.96 
(1.66)

0.95 0.90, 
1.00

0.051

HADS-Psychic 
anxiety score

8.32 (2.29) 8.24 
(2.47)

0.98 0.95, 
1.02

0.4

HADS total score 29.1 (5.5) 29.2 (5.5) 1.00 0.99, 
1.02

0.7

Impulsivity score 37.6 (6.2) 36.9 (6.2) 0.98 0.97, 
1.00

0.028

MADRS-Sleep score ​ ​ ​ ​ ​
<3 201 (20 %) 203 (21 

%)
— — ​

≥3 797 (80 %) 762 (79 
%)

0.95 0.76, 
1.18

0.6

Table 1A (continued )

Variables Remission, N 
= 1001 (51 
%)1 

Non- 
remission, 
N = 967 
(49 %)1 

OR2 95 % 
CI2 

p-value

Associated 
treatment

​ ​ ​ ​ ​

No 479 (48 %) 425 (44 
%)

— — ​

Yes 522 (52 %) 542 (56 
%)

1.17 0.98, 
1.40

0.083

Associated 
treatment 
(benzodiazepine)

​ ​ ​ ​ ​

No 495 (49 %) 445 (46 
%)

— — ​

Yes 506 (51 %) 522 (54 
%)

1.15 0.96, 
1.37

0.13

Associated 
treatment (mood 
regulator)

​ ​ ​ ​ ​

No 969 (97 %) 929 (96 
%)

— — ​

Yes 32 (3.2 %) 38 (3.9 %) 1.24 0.77, 
2.01

0.4

HADS-Depression 
score relative 
difference at week 
2

− 0.22 (0.21) − 0.10 
(0.19)

28.8 16.8, 
50.1

<0.001

HADS-Anxiety score 
relative difference 
at week 2

− 0.19 (0.20) − 0.08 
(0.23)

19.2 11.4, 
33.0

<0.001

HADS-Agitation 
score relative 
difference at week 
2

− 0.47 (0.30) − 0.20 
(0.36)

26.8 18.2, 
40.0

<0.001

HADS-Psychic 
anxiety score 
relative difference 
at week 2

− 0.62 (0.27) − 0.26 
(0.40)

80.5 52.5, 
126

<0.001

HADS total score 
relative difference 
at week 2

− 0.21 (0.18) − 0.10 
(0.16)

83.1 43.1, 
164

<0.001

MADRS-SI score 
relative difference 
at week 2

0.00 (0.58) 0.15 
(0.61)

1.56 1.33, 
1.83

<0.001

MADRS-Sleep score 
relative difference 
at week 2

− 0.29 (0.32) − 0.16 
(0.30)

3.88 2.79, 
5.45

<0.001

Impulsivity score 
relative difference 
at week 2

− 0.08 (0.11) − 0.03 
(0.10)

98.6 36.9, 
273

<0.001

Reduction of HADS- 
Depression score 
at week 2 (20 %)

​ ​ ​ ​ ​

Yes 512 (53 %) 245 (28 
%)

— — ​

No 460 (47 %) 636 (72 
%)

2.89 2.38, 
3.51

<0.001

Reduction of HADS- 
Anxiety score at 
week 2 (20 %)

​ ​ ​ ​ ​

Yes 487 (50 %) 226 (26 
%)

— — ​

No 484 (50 %) 647 (74 
%)

2.88 2.37, 
3.51

<0.001

Reduction of HADS 
total score at week 
2 (20 %)

​ ​ ​ ​ ​

Yes 481 (50 %) 199 (23 
%)

— — ​

No 485 (50 %) 664 (77 
%)

3.31 2.71, 
4.06

<0.001
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impulsivity than patients with depression remission. In the LUEUR 
cohort, alcohol use disorder and add-on neuroleptic or mood stabilizer 
at inclusion were more frequent in patients with depression non- 
remission. In both cohorts, no significant between-group difference 
was detected for age at first MDE and baseline anxiety, hopelessness, and 
sleep disturbances. In the LUEUR cohort, the prescribed antidepressant 
types were not different between groups (with and without remission).

At week 2 of treatment, depression non-remission was significantly 

Table 1B 
Association between sociodemographic and clinical characteristics and remis
sion of depression in patients with antidepressant instauration at inclusion 
(LUEUR cohort).

Variables Remission, N 
= 1308 (50 
%)1

Non- 
remission, N 
= 1314 (50 
%)1

OR2 95 % 
CI2

p-value

Sex ​ ​ ​ ​ ​
Men 518 (40 %) 468 (36 %) — — ​
Women 790 (60 %) 846 (64 %) 1.19 1.01, 

1.39
0.035

Age 46 (13) 48 (15) 1.01 1.00, 
1.02

<0.001

Marital status ​ ​ ​ ​ ​
Not single 743 (57 %) 682 (52 %) — — ​
Single 563 (43 %) 627 (48 %) 1.21 1.04, 

1.42
0.014

Children ​ ​ ​ ​ ​
No 344 (27 %) 331 (25 %) — — ​
Yes 954 (73 %) 971 (75 %) 1.06 0.89, 

1.26
0.5

Living alone ​ ​ ​ ​ ​
No 828 (64 %) 817 (63 %) — — ​
Yes 464 (36 %) 483 (37 %) 1.05 0.90, 

1.24
0.5

Education level ​ ​ ​ ​ ​
Secondary school 828 (64 %) 739 (57 %) — — ​
Below secondary 
school

465 (36 %) 567 (43 %) 1.37 1.17, 
1.60

<0.001

Professional 
activity

​ ​ ​ ​ ​

Yes 786 (63 %) 682 (55 %) — — ​
No 455 (37 %) 567 (45 %) 1.44 1.22, 

1.69
<0.001

Current MDE 
duration (weeks)

6.3 (7.8) 7.2 (10.1) 1.01 1.00, 
1.02

0.012

Number of lifetime 
MDEs

1.06 (4.65) 1.53 (6.27) 1.02 1.00, 
1.04

0.05

Age at first MDE 39 (14) 40 (15) 1.00 1.00, 
1.01

0.3

Associated 
treatment

​ ​ ​ ​ ​

None 1 147 (89 %) 1 076 (84 %) — — ​
Antidepressant 7 (0.5 %) 5 (0.4 %) 0.76 0.22, 

2.39
0.6

Neuroleptic 74 (5.7 %) 114 (8.9 %) 1.64 1.21, 
2.23

0.001

Mood regulator 59 (4.6 %) 87 (6.8 %) 1.57 1.12, 
2.22

0.009

Antidepressant 
type

​ ​ ​ ​ ​

More than one 7 (0.6 %) 5 (0.5 %) — — ​
Other 61 (5.3 %) 65 (6.0 %) 1.49 0.45, 

5.28
0.5

IRSNA 48 (4.2 %) 46 (4.3 %) 1.34 0.40, 
4.82

0.6

ISRS 50 (4.3 %) 48 (4.4 %) 1.34 0.40, 
4.81

0.6

Tianeptine 988 (86 %) 917 (85 %) 1.3 0.41, 
4.40

0.7

Antidepressant 
type (binary)

​ ​ ​ ​ ​

Other 166 (14 % 164 (15 %) — — ​
Tianeptine 988 (86 %) 917 (85 %) 0,94 0,74 – 

1,19
0,6

Alcohol use 
disorder

​ ​ ​ ​ ​

No 1 243 (96 %) 1 219 (93 %) — — ​
Yes 58 (4.5 %) 90 (6.9 %) 1.58 1.13, 

2.23
0.008

Lifetime SA ​ ​ ​ ​ ​
No 1 104 (85 %) 1 034 (79 %) — — ​
Yes 196 (15 %) 278 (21 %) 1.51 1.24, 

1.85
<0.001

MADRS-SI score 2.75 (0.86) 2.90 (0.96) 1.20 1.10, 
1.31

<0.001

Table 1B (continued )

Variables Remission, N 
= 1308 (50 
%)1 

Non- 
remission, N 
= 1314 (50 
%)1 

OR2 95 % 
CI2 

p-value

HADS-Anxiety 
score

14.8 (3.2) 14.7 (3.3) 0.99 0.97, 
1.01

0.5

HADS-Depression 
score

15.5 (3.4) 15.7 (3.3) 1.02 1.00, 
1.04

0.1

HADS-Agitation 
score

7.01 (1.31) 7.10 (1.32) 1.05 0.99, 
1.11

0.094

HADS-Psychic 
anxiety score

8.31 (1.43) 8.26 (1.52) 0.97 0.93, 
1.03

0.3

HADS total score 30.3 (5.5) 30.4 (5.6) 1 0.99, 
1.02

0.6

Hopelessness score 16.7 (3.0) 16.5 (3.2) 0.98 0.96, 
1.01

0.15

SA during the 
follow-up

​ ​ ​ ​ ​

No 1 220 (99 %) 1 241 (97 %) — — ​
Yes 7 (0.6 %) 34 (2.7 %) 4.77 2.24, 

11.8
<0.001

HADS-Depression 
score relative 
difference at 
week 2

− 0.34 (0.21) − 0.18 
(0.18)

76.7 47.3, 
126

<0.001

HADS-Anxiety 
score relative 
difference at 
week 2

− 0.30 (0.21) − 0.16 
(0.19)

42.4 26.3, 
69.0

<0.001

HADS-Agitation 
score relative 
difference at 
week 2

0.13 (0.22) 0.08 (0.19) 0.29 0.19, 
0.43

<0.001

HADS-Psychic 
anxiety score 
relative 
difference at 
week 2

0.19 (0.21) 0.11 (0.21) 0.18 0.12, 
0.27

<0.001

MADRS- SI score 
relative 
difference at 
week 2

− 0.47 (0.29) − 0.29 
(0.28)

8.39 6.18, 
11.5

<0.001

Hopelessness score 
relative 
difference at 
week 2

− 0.39 (0.29) − 0.15 
(0.26)

25.6 17.9, 
37.1

<0.001

Reduction of 
HADS- 
Depression score 
at week 2 (20 %)

​ ​ ​ ​ ​

Yes 936 (77 %) 540 (45 %) — — ​
No 282 (23 %) 647 (55 %) 3.98 3.34, 

4.74
<0.001

Reduction of 
HADS-Anxiety 
score at week 2 
(20 %)

​ ​ ​ ​ ​

Yes 879 (72 %) 503 (42 %) — — ​
No 343 (28 %) 685 (58 %) 3.49 2.95, 

4.14
<0.001

Reduction of HADS 
total score at 
week 2 (20 %)

​ ​ ​ ​ ​

Yes 924 (76 %) 515 (44 %) — — ​
No 287 (24 %) 662 (56 %) 4.14 3.48, 

4.94
<0.001
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associated with smaller improvement in all clinical variables assessed 
(depression, anxiety, impulsivity, sleep disturbances, hopelessness, and 
SI) in both cohorts. In the LUEUR cohort, depression non-remission at 
week 2 was associated with higher risk of suicide attempt during the 
follow-up.

In the multivariate models, in the LUEUR cohort, lower education 
level and history of suicide attempt were associated with depression 
non-remission at week 6. In both cohorts, lower improvement at week 2 
of depression, anxiety, hopelessness, impulsivity, sleep disturbances was 
strongly associated with depression non-remission at week 6. For 
example, decreases <20 % in the HADS-D and HADS-A sub-scores were 
associated with a 1.79- and 1.89-fold higher risk of depression non- 
remission at week 6 (p-value < 0.001) in the GENESE cohort and with 
a 2.04- and 1.59-fold higher risk of depression non-remission at week 6 
(p-value < 0.001) in the LUEUR cohort. In addition, in the LUEUR 
cohort, a smaller relative difference of MADRS-SI score at week 2 was 
strongly associated with depression non-remission (OR = 2.34; 95 % CI 
= 1.56–3.53, p-value < 0.001).

3.3. Description of the sample with antidepressant change at inclusion

In the GENESE cohort, 481 patients changed antidepressant mole
cule at inclusion. They were mainly women (68 %) with a mean age of 
52 (SD = 14) years and a mean HADS-D sub-score of 14.9 (SD = 3.2). At 
week, 276 (57 %) patients did not achieve depression remission (i.e. 
progressed to TRD). In the LUEUR cohort, 742 patients changed anti
depressant molecule at inclusion: 69 % were women, their mean age was 
49 (SD = 13) years, and their mean HADS-D sub-score was 16.3 (3.3). At 
week 6, 439 (59 %) patients did not achieve depression remission (i.e. 
progressed to TRD).

3.4. Associations between sociodemographic and clinical characteristics 
and depression non-remission in patients with antidepressant change at 
inclusion (Tables 3A-4B)

In the GENESE cohort, sociodemographic characteristics were not 
significantly different between groups (with and without remission), but 
for marital status (i.e. patients with depression non-remission were more 
often in a relationship). In the LUEUR cohort, depression non-remission 
was associated with older age and lower education level.

Concerning the baseline clinical characteristics, depression, anxiety, 
and SI levels were not different between groups in the GENESE cohort. In 
the LUEUR cohort, patients with depression non-remission had longer 
duration of the current MDE, more frequent history of suicide attempt, 
and higher levels of depression and anxiety at baseline than patients 
with remission. Add-on treatments (both cohorts) and antidepressant 
type (LUEUR cohort) were not different between groups.

Table 2A 
Association between sociodemographic and clinical characteristics and remis
sion of depression in patients with antidepressant instauration at inclusion, 
multivariate analysis (GENESE cohort).

Variables OR1 95 % CI1 p-value

Age 1.00 0.99 – 1.00 0.308
Education level ​ ​ ​

Secondary school — — ​
Below secondary school 1.30 1.02 – 1.65 0.034

Professional activity ​ ​ ​
Yes ​ ​ ​
No 1.46 1.14 – 1.87 0.003

Current MDE duration ​ ​ ​
<2 months ​ ​ ​
2–6 months 0.94 0.73 – 1.20 0.624
>6 months 1.33 0.97 – 1.82 0.072

First MDE ​ ​ ​
No — — ​
Yes 0.83 0.65 – 1.06 0.131

Lifetime SA ​ ​ ​
No — — ​
Yes 1.55 1.03 – 2.34 0.036

Associated treatment ​ ​ ​
No — — ​
Yes 1.08 0.86 – 1.35 0.513

MADRS-SI score relative difference at week 2 1.19 0.94 – 1.49 0.142
MADRS-Sleep score relative difference at 

week 2
1.69 1.07 – 2.69 0.025

Impulsivity score relative difference at week 
2

10.72 3.37 – 
35.02

<0.001

Reduction of HADS-Depression score at week 
2 (20 %)

​ ​ ​

Yes — — ​
No 1.79 1.40 – 2.30 <0.001

Reduction of HADS-Anxiety score at week 2 
(20 %)

​ ​ ​

Yes — — ​
No 1.89 1.46 – 2.43 <0.001

1 OR = Odds Ratio, CI = Confidence Interval.

Table 2B 
Association between sociodemographic and clinical characteristics and remis
sion of depression in patients with antidepressant instauration at inclusion, 
multivariate analysis (LUEUR cohort).

Variables OR1 95 % CI1 p-value

Age 1.01 1.00 – 
1.02

0.025

Sex ​ ​ ​
Men — — ​
Women 1.20 0.97 – 

1.49
0.10

Marital status ​ ​ ​
Not single — — ​
Single 1.28 1.04 – 

1.58
0.020

Education level ​ ​ ​
Secondary school — — ​

Below secondary school 1.33 1.07 – 
1.67

0.011

Professional activity ​ ​ ​
Yes — — ​
No 0.95 0.75 – 

1.20
0.7

Current MDE duration 1.01 0.99 – 
1.02

0.3

Number of lifetime MDEs 1.03 1.01 – 
1.09

0.055

Associated treatment ​ ​ ​
None — — ​
Antidepressant 1.37 0.29 – 

6.37
0.7

Neuroleptic 1.52 1.01 – 
2.30

0.045

Mood regulator 1.40 0.89 – 
2.21

0.14

Alcohol use disorder ​ ​ ​
No — — ​
Yes 1.63 1.05 – 

2.55
0.031

Lifetime SA ​ ​ ​
No — — ​
Yes 1.53 1.17 – 

2.02
0.002

HADS-Depression score reduction at week 2 
(20 %)

​ ​ ​

Yes — — ​
No 2.04 1.60 – 

2.59
<0.001

HADS-Anxiety score reduction at week 2 (20 %) ​ ​ ​
Yes — — ​
No 1.59 1.26 – 

2.01
<0.001

Hopelessness score relative difference at week 
2

7.00 4.40 – 
11.3

<0.001

MADRS-SI score relative difference at week 2 2.34 1.56 – 
3.53

<0.001

1 OR = Odds Ratio, CI = Confidence Interval.
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Absent/small early (week 2) symptom improvement (i.e. depression, 
anxiety, SI, sleep disturbances, impulsivity and hopelessness) was 
associated with depression non-remission in both cohorts. In the LUEUR 
cohort, depression non-remission was not associated with higher risk of 
suicide attempt during the follow-up.

In the multivariate analysis, smaller early improvement in anxiety, 
SI, sleep disturbances and hopelessness at week 2 was associated with 

Table 3A 
Association between sociodemographic and clinical characteristics and remis
sion of depression in patients with antidepressant change at inclusion (GENESE 
cohort).

Variables Remission, 
N = 205 (43 
%)1

Non- 
remission, N 
= 276 (57 
%)1

OR2 95 % 
CI2

p-value

Sex ​ ​ ​ ​ ​
Men 64 (31 %) 90 (33 %) — — ​
Women 141 (69 %) 186 (67 %) 0.94 0.64, 

1.38
0.7

Age 51 (13) 52 (14) 1 0.99, 
1.02

0.5

Education level ​ ​ ​ ​ ​
Secondary school 95 (46 %) 111 (41 %) — — ​
Below secondary 
school

110 (54 %) 163 (59 %) 1.27 0.88, 
1.83

0.2

Professional 
activity

​ ​ ​ ​ ​

Yes 89 (44 %) 98 (36 %) — — ​
No 115 (56 %) 175 (64 %) 1.38 0.95, 

2.00
0.088

Marital status ​ ​ ​ ​ ​
Not single 159 (78 %) 233 (85 %) — — ​
Single 46 (22 %) 42 (15 %) 0.62 0.39, 

0.99
0.046

Current MDE 
duration

​ ​ ​ ​ ​

<2 months 32 (16 %) 38 (14 %) — — ​
2–6 months 87 (44 %) 91 (34 %) 0.88 0.50, 

1.53
0.7

>6 months 79 (40 %) 142 (52 %) 1.51 0.88, 
2.61

0.14

First MDE ​ ​ ​ ​ ​
No 151 (74 %) 208 (75 %) — — ​
Yes 54 (26 %) 68 (25 %) 0.91 0.60, 

1.39
0.7

Number of lifetime 
MDEs

2.8 (4.6) 3.0 (3.5) 1.01 0.97, 
1.07

0.6

Cumulative 
duration of 
previous MDEs 
(weeks)

36 (30) 43 (31) 1.01 1.00, 
1.02

0.064

Age at first MDE 
(years)

39 (15) 40 (16) 1.01 0.99, 
1.02

0.3

Lifetime SA ​ ​ ​ ​ ​
No 153 (75 %) 201 (73 %) — — ​
Yes 52 (25 %) 73 (27 %) 1.07 0.71, 

1.62
0.8

Number of lifetime 
SAs

1.90 (1.64) 1.60 (1.27) 0.86 0.66, 
1.10

0.2

MADRS-SI score 3.00 (1.00) 3.14 (1.07) 1.14 0.96, 
1.37

0.13

HADS-Depression 
score

14.8 (3.3) 15.0 (3.1) 1.02 0.97, 
1.08

0.4

HADS-Anxiety score 14.7 (3.4) 14.4 (3.5) 0.98 0.93, 
1.03

0.5

HADS-Agitation 
score

6.05 (1.68) 5.69 (1.83) 0.89 0.80, 
0.99

0.028

HADS-Psychic 
anxiety score

8.62 (2.35) 8.75 (2.43) 1.02 0.95, 
1.10

0.6

HADS total score 29.4 (5.3) 29.5 (5.2) 1 0.97, 
1.04

>0.9

Impulsivity score 37 (6) 37 (6) 0.98 0.95, 
1.01

0.2

MADRS-Sleep score ​ ​ ​ ​ ​
<3 49 (24 %) 63 (23 %) — — ​
≥3 155 (76 %) 209 (77 %) 1.05 0.68, 

1.61
0.8

Associated 
treatment

​ ​ ​ ​ ​

No 51 (25 %) 64 (23 %) — — ​
Yes 154 (75 %) 212 (77 %) 1.1 0.72, 

1.67
0.7

Table 3A (continued )

Variables Remission, 
N = 205 (43 
%)1 

Non- 
remission, N 
= 276 (57 
%)1 

OR2 95 % 
CI2 

p-value

Associated 
treatment 
(benzodiazepine)

​ ​ ​ ​ ​

No 56 (27 %) 79 (29 %) — — ​
Yes 149 (73 %) 197 (71 %) 0.94 0.62, 

1.40
0.8

Associated 
treatment (mood 
regulator)

​ ​ ​ ​ ​

No 184 (90 %) 240 (87 %) — — ​
Yes 21 (10 %) 36 (13 %) 1.31 0.75, 

2.36
0.3

HADS-Depression 
score relative 
difference at 
week 2

− 0.21 
(0.21)

− 0.09 
(0.20)

21 7.69, 
61.4

<0.001

HADS-Anxiety score 
relative 
difference at 
week 2

− 0.14 
(0.69)

− 0.03 
(0.23)

3.87 1.67, 
9.46

0.002

HADS-Agitation 
score relative 
difference at 
week 2

− 0.48 
(0.28)

− 0.10 
(0.40)

65.5 28.6, 
161

<0.001

HADS- Psychic 
anxiety score 
relative 
difference at 
week 2

− 0.60 
(0.25)

− 0.21 
(0.35)

163 63.8, 
457

<0.001

HADS total score 
relative 
difference at 
week 2

− 0.20 
(0.18)

− 0.07 
(0.17)

108 29.9, 
433

<0.001

MADRS-SI score 
relative 
difference at 
week 2

− 0.06 
(0.56)

0.08 (0.68) 1.44 1.06, 
1.97

0.021

MADRS-Sleep score 
relative 
difference at 
week 2

− 0.27 
(0.33)

− 0.18 
(0.36)

2.11 1.19, 
3.87

0.013

Impulsivity score 
relative 
difference at 
week 2

− 0.08 
(0.11)

− 0.03 
(0.10)

67.7 9.54, 
539

<0.001

Reduction of HADS- 
Depression score 
at week 2 (20 %)

​ ​ ​ ​ ​

Yes 96 (49 %) 66 (26 %) — — ​
No 100 (51 %) 189 (74 %) 2.75 1.85, 

4.10
<0.001

Reduction of HADS- 
Anxiety score at 
week 2 (20 %)

​ ​ ​ ​ ​

Yes 93 (47 %) 45 (18 %) — — ​
No 104 (53 %) 209 (82 %) 4.15 2.73, 

6.41
<0.001

Reduction of HADS 
total score at 
week 2 (20 %)

​ ​ ​ ​ ​

Yes 93 (48 %) 40 (16 %) — — ​
No 101 (52 %) 211 (84 %) 4.86 3.15, 

7.60
<0.001

B. Nobile et al.                                                                                                                                                                                                                                  Psychiatry Research 342 (2024) 116249 

8 



depression non-remission at week 6 in both cohorts, but not in depres
sion (both cohorts) and impulsivity (LUEUR cohort). Indeed, in both 
cohorts, reduction of the HADS-D sub-score by <20 % at week 2 was not 
associated with depression non-remission. Conversely, HADS-A sub- 
score decrease by <20 % was associated with depression non-remission 
(OR = 3.08; 95 % CI = 1.85–5.18, p-value < 0.001 in the GENESE cohort 
and OR = 1.83; 95 % CI = 1.17–2.86, p-value = 0.008 in the LUEUR 
cohort). In the LUEUR cohort, the relative differences of the MADRS-SI 

Table 3B 
Association between sociodemographic and clinical characteristics and remis
sion of depression in patients with antidepressant change at inclusion (LUEUR 
cohort).

Variables Remission, 
N = 303 (41 
%)1

Non- 
remission, 
N = 439 
(59 %)1

OR2 95 % CI2 p-value

Sex ​ ​ ​ ​ ​
Men 90 (30 %) 141 (32 %) — — ​
Women 213 (70 %) 298 (68 %) 0.89 0.65, 

1.23
0.5

Age 47 (13) 50 (13) 1.02 1.01, 
1.03

<0.001

Marital status ​ ​ ​ ​ ​
Not single 153 (50 %) 211 (48 %) — — ​
Single 150 (50 %) 226 (52 %) 1.09 0.81, 

1.47
0.6

Children ​ ​ ​ ​ ​
No 74 (24 %) 95 (22 %) — — ​
Yes 229 (76 %) 336 (78 %) 1.14 0.81, 

1.62
0.5

Living alone ​ ​ ​ ​ ​
No 190 (63 %) 256 (59 %) — — ​
Yes 111 (37 %) 175 (41 %) 1.17 0.86, 

1.59
0.3

Education level ​ ​ ​ ​ ​
Secondary school 185 (61 %) 215 (50 %) — — ​
Below secondary 
school

117 (39 %) 217 (50 %) 1.6 1.19, 
2.15

0.002

Professional 
activity

​ ​ ​ ​ ​

Yes 141 (49 %) 157 (37 %) — — ​
No 148 (51 %) 268 (63 %) 1.63 1.20, 

2.20
0.002

Current MDE 
duration 
(weeks)

8 (7) 12 (18) 1.03 1.02, 
1.06

<0.001

Number of 
lifetime MDEs

2.35 (5.56) 3.84 
(12.04)

1.02 1.00, 
1.05

0.077

Age at first MDE 35 (12) 37 (14) 1.01 1.00,1.02 0.2
Associated 

treatment
​ ​ ​ ​ ​

None 193 (68 %) 279 (68 %) — — ​
Antidepressant 26 (9.2 %) 25 (6.1 %) 0.67 0.37, 

1.19
0.2

Neuroleptic 43 (15 %) 75 (18 %) 1.21 0.80, 
1.84

0.4

Mood regulator 22 (7.7 %) 33 (8.0 %) 1.04 0.59, 
1.86

0.9

Antidepressant 
type

​ ​ ​ ​ ​

More than one 26 (12 %) 25 (8.2 %) — — ​
Other 28 (13 %) 24 (7.9 %) 0.89 0.41, 

1.93
0.8

IRSNA 20 (9.1 %) 37 (12 %) 1.92 0.89, 
4.21

0.1

ISRS 11 (5.0 %) 14 (4.6 %) 1.32 0.51, 
3.52

0.6

Tianeptine 134 (61 %) 204 (67 %) 1.58 0.88, 
2.87

0.13

Antidepressant 
type (binary)

​ ​ ​ ​ ​

Other 85 (39 %) 100(33 %) — — ​
Tianeptine 134 (61 %) 204 (67 %) 1,29 0,90 – 

1,86
0,2

Alcohol use 
disorder

​ ​ ​ ​ ​

No 287 (95 %) 399 (91 %) — — ​
Yes 16 (5.3 %) 39 (8.9 %) 1.75 0.98, 

3.28
0.067

Lifetime SA ​ ​ ​ ​ ​
No 198 (66 %) 245 (56 %) — — ​
Yes 104 (34 %) 192 (44 %) 1.49 1.10, 

2.02
0.01

MADRS-SI score 2.98 (0.99) 3.23 (1.05) 1.27 1.10, 
1.47

0.001

Table 3B (continued )

Variables Remission, 
N = 303 (41 
%)1 

Non- 
remission, 
N = 439 
(59 %)1 

OR2 95 % CI2 p-value

HADS-Anxiety 
score

14.7 (3.5) 15.3 (3.4) 1.06 1.01, 
1.11

0.009

HADS-Depression 
score

15.7 (3.4) 16.7 (3.2) 1.1 1.05, 
1.15

<0.001

HADS-Agitation 
score

7.13 (1.40) 7.17 (1.43) 1.02 0.92, 
1.13

0.7

HADS-Psychic 
anxiety score

8.33 (1.54) 8.07 (1.48) 0.89 0.81, 
0.98

0.024

HADS total score 30.4 (5.4) 32.1 (5.4) 1.06 1.03, 
1.09

<0.001

Hopelessness 
score

16.4 (3.5) 16.9 (3.3) 1.04 0.99, 
1.09

0.09

SA during the 
follow-up

​ ​ ​ ​ ​

No 272 (97 %) 409 (96 %) — — ​
Yes 9 (3.2 %) 19 (4.4 %) 1.4 0.64, 

3.30
0.4

HADS-Depression 
score relative 
difference at 
week 2

− 0.33 
(0.23)

− 0.17 
(0.17)

89.6 35.2, 242 <0.001

HADS-Anxiety 
score relative 
difference at 
week 2

− 0.29 
(0.20)

− 0.14 
(0.20)

55.6 22.7, 143 <0.001

HADS-Agitation 
score relative 
difference at 
week 2

0.11 (0.20) 0.08 (0.21) 0.5 0.24, 
1.06

0.073

HADS-Psychic 
anxiety score 
relative 
difference at 
week 2

0.19 (0.20) 0.10 (0.22) 0.14 0.06, 
0.29

<0.001

MADRS-SI score 
relative 
difference at 
week 2

− 0.45 
(0.30)

− 0.24 
(0.31)

11.7 6.52, 
21.4

<0.001

Hopelessness 
score relative 
difference at 
week 2

− 0.38 
(0.31)

− 0.13 
(0.27)

22.9 11.8, 
46.3

<0.001

HADS-Depression 
score reduction 
at week 2 (20 
%)

​ ​ ​ ​ ​

Yes 215 (76 %) 175 (44 %) — — ​
No 69 (24 %) 219 (56 %) 3.9 2.80, 

5.48
<0.001

HADS-Anxiety 
score reduction 
at week 2 (20 
%)

​ ​ ​ ​ ​

Yes 198 (69 %) 141 (36 %) — — ​
No 87 (31 %) 250 (64 %) 4.04 2.92, 

5.61
<0.001

HADS total score 
reduction at 
week 2 (20 %)

​ ​ ​ ​ ​

Yes 212 (75 %) 143 (37 %) — — ​
No 71 (25 %) 246 (63 %) 5.14 3.68, 

7.24
<0.001
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and Hopelessness scores at week 2 were associated with depression non- 
remission (OR = 2.93; 95 % CI = 1.37–6.37, p-value = 0.006 and OR =
5.33; 95 % CI = 2.21–13.3, p-value < 0.001, respectively).

Table 5 lists all variables associated with depression non-remission in 
patients who started or changed treatment at inclusion (both cohorts).

3.5. Mediation analysis

The depression level at baseline had an effect on remission through 
SI only in patients with first treatment instauration; however, baseline 
depression severity alone did not explain depression remission at week 6 
(i.e. direct effect not significant and indirect effect significant) (Fig. 2A,
B). This indirect effect represented 31 % and 77 % of the total effect in 
the GENESE cohort and in the LUEUR cohort, respectively. For patients 
with treatment change, SI did not mediate the relation between 
depression severity at baseline and depression remission at week 6. 
Moreover, in the LUEUR cohort, but nor in the GENESE cohort, 
depression severity at baseline had a direct effect on depression remis
sion (Fig. 3A,B).

4. Discussion

To our knowledge, this is the first study that identified risk factors of 
depression non-remission and of TRD in two large naturalistic cohorts of 

Table 4A 
Association between sociodemographic and clinical characteristics and remis
sion of depression in patients with antidepressant change at inclusion, multi
variate analysis (GENESE cohort).

Variables OR1 95 % CI1 p-value

Marital status ​ ​ ​
Not single — — ​
Single 0.85 0.47 – 1.55 0.590

Professional activity ​ ​ ​
Yes ​ ​ ​
No 1.29 0.81 – 2.05 0.277

MADRS-SI score relative difference at week 2 1.18 0.76 – 1.84 0.462
MADRS-Sleep score relative difference at 

week 2
0.84 0.37 – 1.98 0.692

Impulsivity score relative difference at week 
2

8.75 0.83 – 
100.99

0.076

HADS-Depression score reduction at week 2 
(20 %)

​ ​ ​

Yes — — ​
No 1.57 0.93 – 2.62 0.086

HADS-Anxiety score reduction at week 2 (20 
%)

​ ​ ​

Yes — — ​
No 3.08 1.85 – 5.18 <0.001

1 OR = Odds Ratio, CI = Confidence Interval.

Table 4B 
Association between sociodemographic and clinical characteristics and remis
sion of depression in patients with antidepressant change at inclusion, multi
variate analysis (LUEUR cohort).

Variables OR1 95 % CI1 p-value

Age 1.01 0.99 – 
1.02

0.5

Study level ​ ​ ​
Secondary school — — ​
Below secondary school 1.22 0.81 – 

1.83
0.3

Professional activity ​ ​ ​
Yes — — ​
No 1.17 0.76 – 

1.78
0.5

Current MDE duration (weeks) 1.02 1.0 – 1.04 0.2
Number of lifetime MDEs 1.02 1.00 – 

1.07
0.13

Alcohol dependence ​ ​ ​
No — — ​
Yes 1.12 0.51 – 

2.60
0.8

Lifetime SA ​ ​ ​
No — — ​
Yes 1.27 0.85 – 

1.92
0.2

HADS-Depression score reduction at week 2 
(20 %)

​ ​ ​

Yes — — ​
No 1.43 0.90 – 

2.27
0.13

HADS-Anxiety score reduction at week 2 (20 %) ​ ​ ​
Yes — — ​
No 1.83 1.17 – 

2.86
0.008

MADRS-SI score relative difference at week 2 2.93 1.37 – 
6.37

0.006

Hopelessness score relative difference at week 
2

5.33 2.21 – 
13.3

<0.001

1 OR = Odds Ratio, CI = Confidence Interval.

Table 5 
Summary of variables associated with depression non-remission in patients who 
started or changed treatment at inclusion.

Antidepressant instauration at inclusion

GENESE LUEUR

​ More often women
Older Older
Below secondary school Below secondary school
No employment No employment
​ More often single
Longer current MDE duration Longer current MDE duration
Higher number of MDEs Higher number of MDEs
​ More often associated mood stabilizer or 

neuroleptic drug
​ More often alcohol use disorder
More often history of suicide attempt More often history of suicide attempt
Higher MADRS-SI score at inclusion MADRS-SI score at inclusion
Lower depression level at inclusion ​
Lower impulsivity level at inclusion ​
Smaller HADS-Depression score 

reduction at week 2
Smaller HADS-Depression score 
reduction at week 2

Smaller HADS-Anxiety score 
reduction at week 2

Smaller HADS-Anxiety score reduction 
at week 2

Smaller Impulsivity score reduction 
at week 2

​

Smaller decrease of sleep 
disturbances at week 2

​

Smaller decrease of SI at week 2 Smaller decrease of SI at week 2
​ Smaller decrease of hopelessness at 

week 2
​ Higher risk of suicide attempt during the 

follow-up
Change of antidepressant at inclusion
GENESE LUEUR
More often in relationship ​
​ Older
​ Below secondary school
​ Longer current MDE duration
​ More often history of suicide attempt
​ Higher depression level at inclusion
​ Higher anxiety level at inclusion
Lower agitation level at inclusion ​
Smaller decrease of depression level at 

week 2
Smaller decrease of depression level at 
week 2

Smaller decrease of anxiety level at 
week 2

Smaller decrease of anxiety level at 
week 2

Smaller decrease of impulsivity level at 
week 2

​

Smaller decrease of sleep disturbances 
at week 2

​

Smaller decrease of SI at week 2 Smaller decrease of SI at week 2
​ Smaller decrease of hopelessness at 

week 2

*Bold indicates significant variables in multivariate models.
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patients with depression with current SI. Depressed patients with cur
rent SI who started (i.e. first antidepressant for the current MDE) and 
changed (i.e. at least second antidepressant for the current MDE) anti
depressant treatment at baseline were analyzed separately. Almost 50 % 
and 60 % of patients with first antidepressant treatment and with anti
depressant change at inclusion, respectively, did not achieve depression 
remission at week 6.

Risk factors of depression non-remission were different in patients 
with instauration or change of antidepressant treatment at inclusion. In 
patients with antidepressant instauration at inclusion, the main factors 
associated with depression non-remission were low education level, 
history of suicide attempt, and limited symptom improvement at week 
2. Non-early improvement of symptomatology at week 2 was the factor 
most strongly associated with depression non-remission. This concerned 
not only depression. Indeed, non-improvement at week 2 of anxiety, 
hopelessness, impulsivity, and SI scores also strongly predicted 

depression non-remission. This suggests that targeting only depression 
in depressed patients with current SI is not sufficient to obtain depres
sion remission, as proposed by other studies (Bénédicte Nobile et al., 
2020, 2021). In clinical practice, clinicians assess the response to 
treatment mainly by monitoring depression levels (Olgiati et al., 2018). 
However, they should systematically assess also other MDE dimensions, 
such as anxiety, hopelessness, and impulsivity, which are strongly 
associated with high suicidal risk (Coryell et al., 2018; De La Vega et al., 
2018; Bénédicte Nobile et al., 2021; Ribeiro et al., 2018). Moreover, we 
found that patients with depression non-remission were at higher risk of 
suicide attempt during the follow-up, strengthening the necessity of 
targeting specific dimensions associated with suicidal risk in these 
patients.

In patients who changed antidepressant at inclusion and without 
depression remission at week 6, thus evolving to TRD, the only factor 
strongly associated with depression non-remission was smaller 

Fig. 2A. Mediation analysis for patients with treatment instauration (GENESE cohort).

Fig. 2B. Mediation analysis for patients with treatment instauration (LUEUR cohort).

Fig. 3A. Mediation analysis for patients with treatment change (GENESE cohort).
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improvement of anxiety at week 2. In the LUEUR cohort, smaller 
improvement of hopelessness and SI at week 2 also were associated with 
depression non-remission. Our results suggest a strong link between 
suicidality, TRD and anxiety, as previously reported. Indeed, most 
studies found that patients with anxious depression are at higher risk of 
SI and suicide attempt (De La Vega et al., 2018; Fava et al., 2006; Ion
escu et al., 2013) and of TRD (Daly et al., 2021; Souery et al., 2007). 
Antidepressants may not be sufficient to treat depression in patients with 
high anxiety levels (Ionescu et al., 2014). Moreover, in a recent 
meta-analysis, absence of early decrease in depression severity 
(depression score decrease of <20 % at week 2) was not a good predictor 
of depression non-remission (Olgiati et al., 2018). Altogether these 
previous data and our present results highlight the need to target not 
only depression but also anxiety to achieve depression remission in 
suicidal patients. According to our results, non-early improvement of 
anxiety in depressed patients with current SI might be a better predictor 
of depression non-remission than non-early improvement of depression. 
Thus, it is crucial to target anxiety with specific drugs and/or psycho
therapy (e.g. cognitive behavioral therapy) in depressed patients with 
current SI (Apolinário-Hagen et al., 2020; Hofmann and Gómez, 2017).

In addition, SI should be specifically targeted in suicidal patients. 
Indeed, in the LUEUR cohort, non-early improvement of SI was strongly 
associated with depression non-remission. Moreover, the mediation 
analysis demonstrated a strong SI mediation on depression severity at 
baseline and depression remission in patients who started treatment. 
This reinforces the hypothesis that depression with current SI could lead 
to TRD because depression severity at baseline alone did not explain 
depression remission but only through baseline SI. Although this result 
was not observed in the group who changed treatment, depression 
severity at baseline alone or through SI did not explain depression 
remission at week 6, suggesting the implications of other dimensions in 
depression non-remission. More studies are needed. However, SI seems 
to play a significant role in depression non-remission, especially in pa
tients who started treatment. Moreover, many studies suggest that an
tidepressants are not sufficient to reduce SI (Lopez-Castroman et al., 
2016; Bénédicte Nobile et al., 2021; Rihmer and Gonda, 2013) and that 
specific anti-suicidal medications are needed (Courtet et al., 2020), such 
as ketamine and esketamine that rapidly reduce SI (Abbar et al., 2022; 
Canuso et al., 2018). Thus, reducing SI in depressed patients with cur
rent SI might increase the possibility of depression remission, which is 
contrary to the general opinion. Indeed, most clinicians think that by 
reducing depression they will decrease SI and suicidal risk. However, 
different studies and our present results suggest that in suicidal patients, 
it may be better to target SI to reduce depression. Surprisingly, the risk of 
suicide attempt during the follow-up was similar in patients with and 
without depression remission. This may be linked to the severity of the 
current MDE. Indeed, some recent studies suggest that the risk of suicide 

attempt is higher in patients with low/moderate depression than in 
patients with severe depression (McManama O’Brien et al., 2014; Rogers 
et al., 2018). As the sample was composed of patients who changed 
antidepressant at inclusion, we could hypothesize that depression was 
more severe (e.g. longer duration of the current episode) in these pa
tients than in patients with first antidepressant at inclusion.

In view of these elements, depression with current SI can be seen as 
“difficult to treat depression”, a recent concept proposed by a consensus 
of experts and defined as “depression that continues to cause significant 
burden despite usual treatment efforts” (McAllister-Williams et al., 
2020). This significant burden can be due to difficulties to achieve 
remission or response, as seen in depression with current SI. These ex
perts proposed a model to manage difficult to treat depression that is 
applicable also to depression with current SI. The first step is to opti
mally control the different symptoms. Then, it is important to target the 
symptoms associated with bad outcomes (e.g. suicidal risk, anxiety), the 
symptoms that can affect quality of life and functioning (e.g. suicidal 
risk, sleep disturbances) and comorbidities to reduce the global symp
tom burden. The last step is to optimize the long-term response with an 
adequate prophylaxis (McAllister-Williams et al., 2020). This model is in 
line with the concept of precision psychiatry towards which psychiatry 
is moving (Salagre and Vieta, 2021). This concept refers to a new 
approach to mental disorders with the goal of developing psychopha
rmacological treatments by taking into account the patients’ genetic, 
environmental and lifestyle variability. Indeed, considering the multiple 
symptoms of a MDE (e.g. anxiety, SI, hopelessness) instead of only 
depression, choosing adapted and efficient therapies, and assessing 
adequately the response to treatment (changes in the severity of 
different symptoms) according to the patient’s profile could be the first 
step towards the development of precision psychiatry. Finally, SI is often 
associated with relational issues and a lack of support, highlighting the 
need for a better understanding of the patient’s psychopathology and the 
importance of incorporating personalized psychotherapy as an adjunc
tive therapy (Pompili, 2024).

Our study has some limitations. First, the lack of studies on risk 
factors of TRD in depressed patients with current SI did not allow us to 
compare our results or to put them in perspective with other studies. 
However, this limitation highlights the fact that studies of this kind are 
necessary, particularly because many depressed patients have SI. Sec
ond, the limited number of suicide attempts during the follow-up in the 
GENESE cohort did not allow comparing the suicidal risk in the patient 
groups. Six weeks of follow-up may be a short period, particularly for 
patients over 50. Nevertheless, 4 weeks is generally sufficient to assess 
treatment response in most cases, and it is essential to identify non- 
responders early to address risk factors for non-response in the short 
term. Our study has also some strengths. First, even if the heterogeneity 
of the two cohorts preventing us from performing a pooled analysis 

Fig. 3B. Mediation analysis for patients with treatment change (LUEUR cohort). 
For each effect, values are the log odds. Significant effects (p < 0.05) are marked with *; for the indirect effects, the significance was tested with a 95 % percentile confidence 
interval and the bootstrap method (5000 samples).
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could be seen as a limit, the fact that results were quite similar in both 
cohorts finally strengthen our results. Indeed, we performed the same 
analyses in two independent large cohorts of >2000 outpatients with 
unipolar depression and found quite similar results, thus reinforcing our 
conclusions. Except for some sociodemographic characteristics, most of 
the risk factors of depression non-remission were identified in both co
horts. Differences between cohorts could be explained by differences in 
inclusion/exclusion criteria (i.e. no patient with alcohol use disorder in 
the GENESE cohort). Second, the use of different scales to assess 
different dimensions of depressive symptomatology at inclusion and at 
different time points during the follow-up allowed us to analyze the 
association between early decrease in these dimensions at week 2 and 
depression non-remission. Finally, this study was the first to assess risk 
factors of depression non-remission and TRD in depressed patients with 
current SI by including the early decrease of different symptoms.

To conclude, it seems that in depressed patients with current SI, non- 
early decrease of depression and other dimensions, such as SI, hope
lessness, impulsivity, and anxiety, is the most important risk factor of 
depression non-remission. Moreover, non-early improvement of anxiety 
seems to be one of the most important risk factors of TRD in these pa
tients. Clinicians should systematically target with specific pharmaco
logical and non-pharmacological treatments these dimensions according 
to the patient’s profile and also assess their changes in the short term, 
especially anxiety, to increase the chance of depression remission in 
depressed patients with current SI.
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