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Abstract
Background

Clinical predictors of treatment-resistant depression could improve treatment strategies. Depressive
symptom profiles at baseline are potential outcome predictors, but little evidence is available, and
sex-specific profiles have been scarcely investigated.

Methods

Baseline symptom scores of 1294 patients with major depressive disorder were assessed by the
Montgomery-Asberg depression rating scale (MADRS) as part of a multicenter study by the “Group
for the Studies of Resistant Depression”. Treatment outcomes were assessed according to the
MADRS after >4 weeks of naturalistic treatment. We tested if individual MADRS item scores at
baseline were associated with treatment outcome in the whole sample and in sex-stratified subgroups.

Results

A specific baseline symptom profile was associated with non-response in the whole sample. In
particular, apparent and reported sadness, reduced sleep, lassitude, inability to feel, and pessimistic
thoughts were the only MADRS items that scored higher at baseline in patients with subsequent lack
of response. In the sex-stratified analysis, females showed a similar profile overall, however they
showed higher baseline levels of inner tension, inability to feel, and pessimistic thoughts compared
to males, and these symptoms were associated with lack of response in females but not in males.
Neurovegetative symptoms were poorly predictive. Overall baseline severity related to poor response.

Limitations

This is a post-hoc analysis. The naturalistic design of the study with a retrospective assessment are
potential limitations.

Conclusion

A specific baseline symptom profile characterized by higher sadness, reduced sleep and anhedonic
features may be indicative of poor treatment outcome. Females showed a distinctive baseline profile
associated with poor response.

Keywords: major depression, treatment resistant depression, mood disorders, antidepressants,
precision medicine



1. Introduction

Major Depressive Disorder (MDD) is among the most common and burdensome mental health
disorders, significantly impacting individuals’ quality of life and contributing to a high economic
burden globally (GBD collaborators, 2018). A large part of the burden is due to patients not
responding to treatment (Gaynes et al., 2020; Sforzini et al., 2022).

Treatment Resistant Depression (TRD), where patients do not adequately respond to standard
treatments, affects approximately 30% of individuals with MDD (Fava, 2003; Gaynes et al., 2020;
Sforzini et al., 2022). TRD is typically defined by a less than 50% improvement in depressive
symptoms following two adequate antidepressant trials, although recent definitions suggest that non-
response after a single adequate trial may also be considered (Bartova et al., 2019; European
Medicines Agency, 2023). Consensus is that even with multiple medication exposures, one third of
individuals do not achieve full symptomatic remission, and even fewer meet criteria for both
symptomatic and functional remission, with a subsequent high relapse rate even when some
treatments seem to be temporarily effective (Sforzini et al., 2022).

The search for predictors of TRD has encompassed a range of factors, including socio-demographic
(e.g., age, education level, income), clinical (e.g., early onset, illness duration), treatment-related
(e.g., side effects, previous treatment failures), and biological (e.g., inflammatory markers, genetics)
characteristics (Balestri et al., 2016; De Carlo et al., 2016; Husain et al., 2009; Jakubovski and Bloch,
2014; Kautzky et al., 2018, 2019; Mancuso et al., 2023; Mandelli et al., 2019; Trivedi et al., 2006).
On the other hand, symptomatology profile at baseline has been scarcely investigated, despite it being
easy and rapid to assess.

Despite extensive research, the symptomatology profile at baseline remains an under-explored
predictor of TRD. Depressive symptoms are highly heterogeneous, with over a thousand distinct
profiles identified (Fried and Nesse, 2015; Kendler et al., 1996). To date, several baseline predictors
of TRD have been reported, including overall symptom severity (Balestri et al., 2016; Jesus-Nunes
et al., 2022; Kornstein and Schneider, 2001), depressed mood, decreased activity, pessimism (Iniesta
et al., 2016; Pennybaker et al., 2017), interest-activity symptoms (low interest, reduced activity,
indecisiveness and lack of enjoyment), core and anxiety symptoms (Fornaro et al., 2020; Uher et al.,
2012), suicidality (Kautzky et al., 2019), anxiety features (De Carlo et al., 2016) and sleep
disturbances (Liberman et al., 2020). On the other hand, a melancholic profile was not strongly
associated with TRD (Dold et al., 2021).

Most of the mentioned studies were conducted at a single site and/or focused on a limited number of
antidepressants (Fornaro et al., 2020; Iniesta et al., 2016; Uher et al., 2012), therefore the
generalizability of findings is unclear. Moreover, most studies have not explored sex-specific
symptomatology, which could be crucial given known differences in depression manifestation
between males and females. In a previous study, we identified distinct TRD clinical features between
sexes (Bartova et al., 2021). However, to the best of our knowledge, no data are available on sex-
specific depressive symptomatology profiles of non-response/TRD.

To address this gap, our study aims to investigate sex-specific differences in baseline depressive
symptomatology predictors of non-response in a large, multicenter sample of patients with TRD. We
hypothesize that distinct symptom profiles will emerge between males and females, potentially
guiding more personalized treatment approaches.



2. Materials and methods
Sample description and assessment of symptoms

Participants were collected in the context of the “Group for the Study of Resistant Depression”
(GSRD) naturalistic, cross-sectional study as previously detailed (Dold et al., 2016). All the Ethical
Committees of the participating centers approved the study protocol. The enrolled subjects signed a
written informed consent prior inclusion.

Briefly, the study included adults above 18 years old with MDD and a current major depressive
episode diagnosed according to the Diagnostic and Statistical Manual of Mental Disorders IV-TR
(Dold et al., 2016). All subjects have been described as Caucasian. For the current episode, patients
had to be treated with at least one antidepressant drug at a therapeutic dose for >4 weeks. Patients
with the following criteria were excluded: 1) current primary psychiatric disorders other than MDD;
2) any substance dependence or severe abuse (except from nicotine and caffeine intake) in the
previous six months; 3) diagnosis of clinically relevant personality disorder; 4) any other relevant
condition impairing evaluation according to the opinion of the treating clinician.

The following data were collected: socio-demographic information, current and previous
pharmacological treatments, and comorbidities. Depression severity was assessed through the
Montgomery-Asberg depression rating scale (MADRS) (Montgomery and Asberg, 1979) and the
Hamilton Depression Rating Scale 21-items (HAMD; Hamilton, 1960). The MADRS scale was used
to assess retrospectively the severity of symptoms at the beginning of the current episode (MADRS-
R), based upon the patients’ symptoms recall and data from medical records, as previously explained
(Dold et al, 2016). Treatment response was defined as a > 50% improvement in the current MADRS
total score compared to MADRS-R. In case of non-response after two or more antidepressant trials
of adequate duration and dosage, patients were defined as TRD, while patients who did not respond
after one antidepressant trial were defined as non-responders.

Statistical analysis

T-tests and chi-square tests were used to compare quantitative and qualitative variables, respectively.
Each item of the MADRS-R as well as the total score were considered as both raw values and
normalized z values as possible predictors of treatment outcomes, first using a univariate analysis.
Given our focus on response, non-responders and TRD subjects were pooled in a single non-
responders group. Then, a multivariate analysis was performed, considering age and sex as potential
confounders of symptomatology profile. In addition, a sex-stratified analysis was carried out to
identify possible sex specific profiles associated with non-response. Therapy was not considered as a
possible confounder because the symptoms assessed with the MADRS retrospective referred to
depression at onset of the current depressive episode, when patients were not yet receiving treatment.
The difference in standardized MADRS-R items was calculated to characterize the differences in
symptom profiles between responders and non-responders (within males and females). Odds ratio
(OR) and 95% confidence intervals were also reported. With a significance level of 0.05, uncorrected
because of the high MADRS items reciprocal correlation, our sample had a power of 0.80 to detect a
small effect size of d=0.16 on MADRS items for the main analysis. Data were analyzed with STATA
v.18 (StataCorp., 2023).

3. Results

The study included 1294 individuals with complete MADRS items [861 (66.5%) women, mean age
51.6+13.9 years]. Concerning education, 108 (8.4%) patients attended the elementary school, 466
(36.4%) the secondary school, 323 (25.2%) the high school, and 382 (29.9%) the University. Three
hundred twenty-six (25.3%) patients were unemployed or received social benefit, 94 (7.3%) were
workers, 826 (64.1%) were employed, retired or students and 42 (3.3%) were managers.
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Pertaining marital status, 637 (49.3%) were married, 65 (5.0%) were widowed, 114 (8.8%) were
separated, 327 (25.3%) were single and 150 (11.6%) were divorced.

Eight hundred forty-one (65.0%) patients had children (mean number of children 1.3+1.2). Three
hundred eighty-four (29.7%) patients lived alone, 790 (61.1%) Ilived with with
spouse/concubine/children, 78 (6.0%) lived at parents or children’s home, 33 (2.5%) lived with
roommate/cousins, 6 (0.5%) lived with others and 2 (0.2%) lived at nursing home.

Clinical characteristics of the sample are shown in Table 1. According to the current MADRS, 305
participants (23.6%) were responders and 989 (76.4%) were non-responders, and the two groups
showed no differences in age (51.3+15.8 versus 51.7+13.3, respectively, p=0.65) and sex [199
(65.2%) and 662 (66.9%) were women, respectively, p=0.58], as previously reported (Bartova et al.,
2021; Fugger et al., 2022). MADRS-R total score and each item in the whole sample are shown in
Supplemental Table 1, as well as in responders and non-responders separately.

Distinctive depressive symptom profile associated with non-response and between sexes

The MADRS-R total score (z-values), item 1 (apparent sadness), item 2 (reported sadness), item 4
(reduced sleep), item 7 (lassitude), item 8 (inability to feel), and item 9 (pessimistic thoughts) showed
a positive association with treatment non-response. The remaining items were not associated with
non-response, or showed a non-significant trend in the opposite direction (reduced appetite). The
described associations were confirmed in the multivariate analysis, after adjusting for age and sex
(Table 2).

Concerning sex differences, pessimistic and suicidal thoughts were found to be more frequent among
males than females, while no other sex differences were observed (Supplemental Table 2).

In the sex-stratified analysis, we found that most MADRS-R items were positively associated with
non-response in females, except reduced appetite (item 5) and concentration difficulties (item 6). On
the other hand, in males only item 1 (apparent sadness), item 7 (lassitude) and item 9 (pessimistic
thoughts) were associated with non-response (for details, see Table 3, Table 4 and Figure 1).



Table 1. Clinical characteristics of the sample

BMI 25.6+5.2
Thyroid disorders 181 (14)
Diabetes mellitus 76 (5.9)
Depression characteristics

First relative with MDD 464 (35.9)
First relative with BD 60 (4.6)
Suicide attempt (Yes) 89 (6.9)
Duration, days 219.8+193.6
Number of major depression episodes  3.5+£2.5
Age at first MD episode, years 36.9£15.2
Age at last MD episode, years 47.7£13.7
Duration life, years 14.8+12.9
Time of hospitalization 4.9£16.2
Age at first hospitalization, years 44.1£15.6
Therapy (obs n. 1293)

BDZ 419 (324)
SSRI 727 (56.2)
SNRI 219 (16.9)
NRI 4(0.3)
TCA 102 (7.9)
NDRI 45 (3.5)
NASSA 209 (16.2)
MAO-I 4 (0.3)
SARI 137 (10.6)
Others 250 (19.3)
Combination 375 (29)
Equivalent dose 45.1425.3
Psychotherapy (obs n. 1178) 372 (31.7)

Legend: data are expressed as number and percentage and mean+standard deviation. Abbreviations:
BMI: body mass index; MDD: major depressive disorder, Nr non-responders; MD: major depression;
obs. Number of observations); BDZ: benzodiazepines; SSRI: selective serotonin reuptake inhibitors;
SNRI: serotonin-norepinephrine reuptake inhibitors; NRI: Norepinephrine Reuptake Inhibitors;
TCA: tricyclic antidepressant; NDRI: norepinephrine-dopamine reuptake inhibitor; NASSA:
noradrenergic and specific serotonergic antidepressant; MAO-I: monoamine oxidase inhibitor; SARI:
serotonin antagonist and reuptake inhibitors.



Table 2. MADRS-R z-scores in Responders and Non-responders: univariate and multivariate

analysis
Univariate analysis = Multivariate analysis
(adj covariates: sex,
age)
MADRS-R Responders Non- OR 95%CI p- OR 95%CI p-
item (n.305) responders value value
(n.989)
1 Apparent -0.32+1.17  0.07+0.97 1.4 1.26- <0.001 1.4 1.26- <0.001
sadness 1.61 1.61
2 Reported -0.18+1.21  0.01£1.02 1.2 1.06- 0.004 1.2 1.06- 0.004
sadness 1.33 1.33
3 Inner tension -0.04+1.06  0.03+0.93 1.1 0.95- 0.211
1.24
4 Reduced -0.16+1.08  0.02+0.99 1.2 1.05- 0.006 1.2 1.05- 0.006
sleep 1.34 1.34
5 Reduced 0.09+1.05 -0.02+0.98 09 0.78- 0.069
appetite 1.00
6 -0.14+1.16 ~ -0.03+0.97 1.1 0.98- 0.097
Concentration 1.26
difficulties
7 Lassitude -0.14£1.05  0.09+0.95 1.2 1.08- <0.001 1.3 1.11- <0.001
1.44 1.44
8 Inability to -0.17£1.03  0.03+0.94 1.2 1.09- 0.001 1.2 1.09- 0.001
feel 1.42 1.42
9 Pessimistic -0.21+1.04  0.08+1.03 1.3 1.15- <0.001 1.3 1.15- <0.001
thoughts 1.47 1.48
10 Suicidal -0.09+£1.03  0.02+0.99 1.1 0.98- 0.081
thoughts 1.28
Total score -0.18+1.02  0.05+0.98 1.3 1.11- <0.001 1.3 1.11- <0.001
1.45 1.46

Legend: data are expressed as meanzstandard deviation. MADRS: Montgomery-Asberg
Depression Rating Scale. R=retrospective. C=current. OR: odd ratio; CI: confidence intervals. Bold
values: p<0.005.



Table 3. Sex stratified analysis of MADRS items in Responders and Non-responders: females

(n.861)
Univariate analysis Multivariate
analysis (adj age)
MADRS-R Responder Non- A O 95%C p- 0O 95%C p-
item s responder R 1 value R 1 value
(n.199) s (n.662)
1 Apparent -0.36+1.16 0.06:096 04 1.5 1.26- <0.00 1.5 1.26- <0.00
sadness 2 1.72 1 1.73 1
2 Reported -0.23+1.21 0.004+1.0 0.2 1.2 1.06- <0.00 1.2 1.06- <0.00
sadness 2 3 1.42 1 1.41 1
3 Inner -0.10+1.03  0.06+092 0.1 1.2 1.01- 0.030 12 1.01- 0.029
tension 6 1.41 1.42
4 Reduced -0.17£1.09 0.01+096 0.1 1.2 1.03- 0.017 1.2 1.03- 0.019
sleep 8 1.41 1.40
5 Reduced 0.07+1.08 -0.02+0.97 - 09 0.77- 0.251
appetite 0.0 1.06
9
6 -0.19+1.18 -0.05+097 0.1 1.1 1.98- 0.083
Concentratio 4 1.33
n difficulties
7 Lassitude -0.13£1.00 0.06£098 0.1 1.2 1.04- 0.013 1.2 1.04- 0.012
9 1.42 1.42
8 Inability to  -0.24+1.05 0.02+093 0.2 1.3 1.12- 0.001 1.3 1.13- 0.001
feel 6 1.56 1.56
9 Pessimistic  -0.28+1.05 0.03+1.04 03 13 1.14- <0.00 1.3 1.14- <0.00
thoughts 1 1.55 1 1.54 1
10 Suicidal -0.24+0.90 -0.01+099 0.2 1.3 1.09- 0.003 1.3 1.09- 0.003
thoughts 3 1.55 1.56
Total score -0.27+1.00 0.03x098 03 14 1.16- <0.00 14 1.16- <0.00
0 1.63 1 1.63 1

Legend: data are expressed as meanzstandard deviation. MADRS: Montgomery-Asberg
Depression Rating Scale. R=retrospective. A: Delta. OR: odd ratio; CI: confidence intervals. Ad;:
adjusted. Bold values: p<0.005.



Table 4. Sex stratified analysis of MADRS items in Responders and Non-responders: males

(n.433)
Univariate analysis Multivariate
analysis (adj age)
MADRS-R Responder Non- A O 95%C p- 0O 95%C p-
item J responder R 1 valu R 1 valu
(n.106) s (n.125) e e
1 Apparent -0.25+1.20  0.09+1.01 03 1.3 1.10- 0.004 1.3 1.10- 0.004
sadness 4 1.65 1.65
2 Reported -0.08+1.20  0.05«1.03 0.1 1.1 091- 0.272
sadness 3 1.37
3 Inner 0.05+1.13 -0.03+0.95 - 09 0.73- 0.425
tension 0.0 1.13
8
4 Reduced -0.14+1.06  0.02£1.05 0.1 1.2 0.94- 0.148
sleep 6 1.42
5 Reduced 0.12+1.00 -0.04+0.99 - 0.8 0.67- 0.128
appetite 0.1 1.05
6
6 -0.03+1.11  0.01+0.97 0.0 1.0 0.84- 0.641
Concentratio 4 1.30
n difficulties
7 Lassitude -0.15+¢1.13  0.15+0.89 03 1.4 1.10- 0.005 1.4 1.10- 0.005
0 1.73 1.73
8 Inability to  -0.04+0.99  0.04+0.95 0.0 1.1 0.88- 0.393
feel 8 1.38
9 Pessimistic  -0.06£1.00 0.18+1.02 0.2 1.2 1.02- 0.031 1.3 1.02- 0.032
thoughts 4 1.56 1.56
10 Suicidal 0.20+1.20 0.09+1.00 - 0.9 0.74- 0.368
thoughts 0.1 1.11
1
Total score -0.01+1.03  0.09+0.99 0.1 1.1 0.89- 0.343
0 1.38

Legend: data are expressed as meantstandard deviation. MADRS: Montgomery-Asberg
Depression Rating Scale. R=retrospective. A: Delta. OR: odd ratio; CI: confidence intervals. Ad;:
adjusted. Bold values: p<0.005.



Figure 1. MADRS-R z-score difference between responders and non-responders grouped by
sex
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Legend: the figure shows the delta variations of the mean z-scores obtained by females and males
for each item of the MADRS-R.
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4. Discussion

This study was the first to dissect the association between depressive severity and non-response to
antidepressants at a symptom and sex-specific level (Balestri et al., 2016; Jesus-Nunes et al., 2022;
Kornstein and Schneider, 2001). In the whole sample, most MADRS-R items were associated with
treatment outcome, but our study identified clinically relevant differences across symptoms and
between sexes.

First, our results confirmed previous findings that higher scores on the interest-inactivity symptom
domain and MADRS item “inability to feel” predicted worse treatment outcome (Uher et al., 2012;
Iniesta et al., 2016). In our sample the same item was associated with non-response, though with sex
differences, as discussed later. This symptom relates to the domain of anhedonia, known to be
associated with poor response to standard antidepressants; therefore, this replicated evidence may
suggest a targeted and specific antidepressant treatment in these patients (Scala et al., 2023; Serretti,
2023a).

However, we mostly identified predictors that relate to the core depressive domain. The MADRS
scale shows a strong internal consistency and all items are reciprocally correlated (Bunevicius et al.,
2012; Uher et al., 2008), however a four factor model has also been repeatedly suggested (Quilty et
al., 2013; Seemiiller et al., 2023). The four factors include sadness (items 1, 2), neurovegetative
symptoms (3, 4, 5), detachment (6, 7, 8), and negative thoughts (9, 10). The first two MADRS items
pertain to the core depressive domain and were previously identified as strong predictors of treatment
outcome (Iniesta et al., 2016). More recently, Fornaro et al. (2020) identified a cluster including core
depressive symptoms that predict treatment outcome in more than 80% of individuals with MDD.
There is therefore strong evidence that core depressive symptoms as apparent and reported sadness
are predictors of treatment outcome (Iniesta et al., 2016; Pennybaker et al., 2017). In addition to
confirming this result, our study also demonstrated that there is a very small difference between males
and females in terms of association between these symptoms and treatment outcome. Preeminent
sadness, pessimism, anhedonia also suggest very low expectations of positive effects of treatments,
thus potentially contributing to the very low pooled response and remission rate for placebo/sham
treatment (Jones et al., 2021) across all treatment modalities in TRD than in MDD trials (23.5% for
response, 15.5% for remission, versus 35-40%).

On the other hand, neurovegetative symptoms showed mixed evidence regarding their potential
predictive value in previous studies (Dold et al., 2021; Fornaro et al., 2020; Iniesta et al., 2016;
Kautzky et al., 2019; Liberman et al., 2020; Pennybaker et al., 2017). None of these neurovegetative
symptoms was associated with the outcome in our study, possibly also as a consequence of the
characteristics of the sample, which showed a large prevalence of patients with melancholic features
over atypical features. The presence of atypical neurovegetative symptoms may be linked with
inflammatory mechanisms (Juruena et al., 2018), which may be useful to personalize treatment
prescription (Benedetti et al., 2022; Dormegny-Jeanjean et al., 2023; Scala et al., 2023; Serretti,
2023b; Zhou et al., 2023).

Finally, the MADRS items pertaining to the negative thoughts factor showed a significant effect on
response, particularly pessimistic thoughts rather than suicidal thoughts, with relevant sex differences
for the latter. According to a previous study on the same sample, suicidality was a predictor of non-
response (Kautzky et al.,, 2019), however in that analysis suicidality was assessed in a more
comprehensive way using the corresponding item of the HAMD that includes lifetime behaviors
(Balestri et al., 2016; De Carlo et al., 2016). Therefore, the episode-specific suicidal ideation may not
be as much as informative as lifetime suicidality, at least in males. Pessimism was also frequently
reported as a predictor of treatment outcome (Iniesta et al., 2016), as confirmed by our study, with
marginal sex differences.
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The novelty of our study resides mostly in the sex-stratified analysis, offering interesting points of
discussion despite both sexes displaying similar rates of TRD. Indeed, in the whole cohort (responders
and non-responders) both pessimistic and suicidal thoughts were more frequent among males, in
agreement with the previous literature (Shi et al., 2021). However, when considering response to
treatment, both pessimistic and suicidal thoughts were associated with non-response only among
females. In men, the association was significant only for pessimistic thoughts.

Some authors suggested that males might present higher rates of risky behaviors (i.e. linked to
substance abuse) and completed suicide, while females may report a higher lifetime number of suicide
attempts (Marcus et al., 2008). Indeed, mood disorders specifically increase the risk of suicide in
females: while a 3:1 M:F ratio for suicide is reported in the general population, in patients with
depression the ratio reverts to a slight prevalence of suicide in females (Osby et al., 2001). These sex
specific features may be useful when evaluating patients, as suicidal ideation in males may not be
associated with lack of response but with a relevant lifetime suicidal history, which should be
thoroughly investigated to identify potential risks. On the other hand, in females, current suicidal
ideation may be a potential indication of reduced treatment response but also of lifetime suicide
attempts.

Another interesting finding of this study supports the existence of distinct clusters of TRD-predicting
symptoms between sexes. Indeed, a cluster of symptoms largely related to the anhedonia (inability to
feel) and emotional and affective factors (inner tension and suicidal thoughts) was significantly
associated with non-response among females only. Although it needs confirmation, this finding draws
attention to a subgroup of females who could potentially be at a higher risk for TRD, namely those
with a preponderance of cognitive and hedonic depressive manifestations. The differential symptom
profile among females should be further investigated with a focus on hormonal factors (Altemus et
al., 2014). More specifically, the cyclical variations in gonadal steroids and hypothalamic-pituitary-
adrenal axis may modulate anxious-depressive symptoms, emotional and hedonic aspects. This
symptom profile is in line with previous reports of anxiety features associated with TRD, and it may
explain discrepant findings in previous studies that did not perform sex-stratified analyses (De Carlo
etal., 2016).

4.1 Limitations

When interpreting our results, several limitations should be considered. First, the cross-sectional
nature of our research does not allow us to infer causation, and this study was conducted as a
secondary analysis. Concerning MADRS-R, it was retrospectively obtained, with the possibility of
recall bias, though retrospective depression assessment has been demonstrated to be substantially
reliable (Birk et al., 2020). The relatively large sample size, the multi-center nature of our study, the
consideration of different pharmacological treatments, as well as the focus on sex differences
represent the main strengths of our study, whose results could potentially be generalizable to real-life
settings. However, the sex stratified analysis reduces the sample size, and therefore the overall power;
consequently, we mainly focused on the standardized deviation from the mean to discuss and interpret
the results. Different treatments may lead to specific depressive symptomatology profile modulation
after treatment (e.g. antipsychotics on sleep), however the naturalistic design of our study prevents
us from investigating this issue. The pooling of non-responders with TRD may add a potential bias,
given that non-responders may be more likely to respond to a following treatment. A more detailed
analysis would not have been informative because of power issues, and in any case, we focused on
response predictors. Indeed, the contribution provided by this study is not limited to the theoretical
level, but it extends to the clinical one. The identification of specific clusters of symptoms may help
physicians to timely identify individuals at risk of TRD, reducing the burden associated with this
condition (Halaris et al., 2021). Finally, all subjects were Caucasians, therefore the reported results
may not be generalized to other ethnicities.
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5. Conclusion and future directions

The present study adds important information about the specific symptomatology profile associated
with non-response/TRD, including relevant sex differences (Bartova et al., 2021). Our data may
further support specific treatment strategies. Indeed, sex specific drug response has been suggested
(Kornstein and Schneider, 2001). As an example, recent data suggest a more favorable response to
augmentation strategies in females compared to men. In particular, the combination of antidepressants
and antipsychotics/mood stabilizers could represent a viable strategy in females with TRD also in
relation to the reduction of insomnia and anxiety (Moderie et al., 2022), symptoms that may be
predictive of poor response among females (Altemus et al., 2014), to be confirmed in future studies,
but questions are raised about the role of dopamine and other neurotransmitter systems in anhedonia,
which is currently not a target for antidepressant treatment. This aspect underlines the clinical value
of our findings, suggesting distinct TRD-predicting clusters between sexes (anxiety, cognitive and
hedonic depressive correlates). Future studies should contribute to shedding light on any sex-related
factors associated with non-response, as these may have a key role in guiding decision-making during
the delicate phase of medication prescribing, ultimately leading to personalized therapeutic choices.
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