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Thalamocortical functional connectivity and rapid antidepressant
and antisuicidal effects of low-dose ketamine infusion among
patients with treatment-resistant depression

TR A
Molecular Psychiatry. 2025 Jan;30(1):61-68
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Previous studies have shown an association between the thalamocortical dysconnectivity and
treatment-resistant depression (TRD). Whether a single subanesthetic dose of ketamine may change
thalamocortical connectivity among patients with TRD is unclear. Whether these changes in
thalamocortical connectivity is associated with the antidepressant and antisuicidal effects of
ketamine treatment is also unclear. Two resting-state functional MRIs were collected in two clinical
trials of 48 patients with TRD (clinical trial 1; 32 receiving ketamine, 16 receiving a normal saline
placebo) and 48 patients with TRD and strong suicidal ideation (clinical trial 2; 24 receiving
ketamine, 24 receiving midazolam), respectively. All participants underwent rs-fMRI before and 3
days after infusion. Seed-based functional connectivity (FC) was analyzed in the left/right thalamus.
FCs between the bilateral thalamus and right middle frontal cortex (BA46) and between the left
thalamus and left anterior paracingulate gyrus (BAS8) increased among patients in the ketamine
group in clinical trials 1 and 2, respectively. FCs between the right thalamus and bilateral frontal
pole (BA9) and between the right thalamus and left rostral paracingulate gyrus (BA10) decreased
among patients in the ketamine group in clinical trials 1 and 2, respectively. However, the
associations between those FC changes and clinical symptom changes did not survive statistical
significance after multiple comparison corrections. Whether ketamine-related changes in
thalamocortical connectivity may be associated with ketamine's antidepressant and antisuicidal
effects would need further investigation.
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Mortality and Lithium-Protective Effects after First-Episode Mania
Diagnosis in Bipolar Disorder: A Nationwide Retrospective Cohort
Study in Taiwan
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Altered Functional Connectivity of Prefrontal Cortex-
Related Circuitry and Trait Impulsivity in Patients
With Bipolar Disorder and History of Suicide Attempts
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Background: The neurobiological basis of impulsivity and its role in suicide attempt (SA) in
BD remains underexplored. This study aimed to examine the functional connectivity (FC)
within the prefrontal cortex (PFC) in BD patients with and without a history of SA,

focusing on the role of trait impulsivity.

Methods: Seventy-two euthymic BD patients (34 with a history of SA, BDSA; and 38
without, BDNS) and 55 age- and sex-matched healthy controls underwent resting-state
functional MRI. FC analyses were conducted on four PFC regions: superior frontal gyrus
(SFG), middle frontal gyrus (MFG), inferior frontal gyrus (IFG), and orbitofrontal cortex
(OFC). Trait impulsivity was assessed using the Barratt Impulsiveness Scale (BIS-11), and
its association with FC was analyzed using a general linear model, adjusting for

demographic and clinical variables.

Results: BDSA had higher trait impulsivity than BDNS and the controls. BDSA exhibited
reduced FC between the PFC and sensorimotor (postcentral and precentral gyri) and
thalamic regions compared to BDNS. These reductions in FC of the fronto-thalamic and
fronto-sensorimotor circuits were significantly associated with higher trait impulsivity

scores.
Conclusion: The findings highlight specific PFC-based FC alterations associated with
suicide attempts and trait impulsivity in BD, offering potential neurobiological markers for

suicide risk in this population.

Keywords: impulsivity; prefrontal cortex; sensorimotor; suicide; thalamocortical.
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Risk Factors for Poor COVID-19 Outcomes in Patients

with Psychiatric Disorders
Eltivic
Brain Behavior and Immunity,114(2023)255-261
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Background: Coronavirus disease 2019 (COVID-19) has been shown to disproportionately affect
individuals with pre-existing psychiatric disorders. However, the underlying reasons for this increased risk
remain unclear. This study aimed to investigate potential factors contributing to poor outcomes among
COVID-19 patients with psychiatric disorders, including delayed diagnosis, vaccination status, immune
response, and psychotropic medication use.

Methods: We conducted a retrospective cohort study of 15,783 adult patients diagnosed with COVID-19 by
PCR testing between January and September 2022 at a single medical center. Psychiatric diagnoses were
identified using ICD-9 codes from the preceding three years. The primary outcome was in-hospital
mortality. Secondary outcomes included severe illness requiring intensive care or mechanical ventilation
and hospitalization within 45 days after a positive COVID-19 test. We compared clinical outcomes, viral
load, vaccination status, psychotropic medication use within 90 days prior to infection, antiviral therapy,
and inflammatory markers between patients with and without psychiatric disorders. A Cox proportional
hazards model was applied to examine the associations of psychiatric diagnoses, vaccination status, and
psychotropic medication use with poor outcomes.

Results: Patients with psychiatric disorders had higher rates of severe illness (10.4% vs. 7.1%) and
hospitalization (16.4% vs. 11.3%), and a shorter median time to in-hospital mortality (6 vs. 12.5 days)
compared with non-psychiatric patients. Psychiatric patients demonstrated higher vaccination rates but
lower inflammatory marker levels. Antipsychotic use was associated with increased in-hospital mortality
(hazard ratio [HR] = 4.79, 95% confidence interval [CI] = 1.23-18.7). Among psychiatric patients, lack of
vaccination was associated with hospitalization (HR = 1.81, 95% CI = 1.29-2.54) and severe illness (HR =
3.23,95% CI = 1.95-5.34). Sedative use was associated with all poor outcomes in the general patient
cohort. Conclusion: Given the narrow time window between a positive COVID-19 test and adverse
outcomes, healthcare providers should closely monitor patients with pre-existing psychiatric disorders
during the early phase of infection. Additionally, caution is warranted in prescribing psychotropic

medications, particularly antipsychotics, in this vulnerable population.



EReph

G

il

FERERBEEBLEYGHEZEHRNEFT  REAXIF-BURZIRLHRRK

B ATEMERGHHAEATECRRE T EEN IS > wOEBRERRELMAX I &
TREFHFLZHRAMYEFZE - SEAXBETHEARANEERERAREFRETANEE > CPR
BrECTEE S REXERTARLFRERMRALEEHRAEZRA T REEWRE - €
mA B COVID-19 PCR BB ET RABFR L MM R M & OB ABF > BRRA & R B 41 #]
REVMERNERERAREGEE  WHAR A —EERH > THRZRECFHRARABE N
RTEEWER - AHRBEEAFZRENRTEEZINARER  BACHALIHAAETIFED
BRELARABERENEEAE  FHLEMFBORLE -



‘ EEEYRHEEENER e EESEREN

114FEWFSBP Berlin Travel Award

Predicting rTMS Treatment Response in Depression Using
Insula-Based Functional Connectivity and Machine Learning
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Background: Repetitive transcranial magnetic stimulation (rTMS) is an effective treatment for
depression, though individual responses vary. The insular cortex, a hub for interoception and
cognitive control, has been implicated in treatment outcomes, yet predictive models using insula-
based functional connectivity (FC) remain limited. This study aimed to establish machine learning
models using insula-seeded FC to predict rTMS response.

Method: We recruited 20 patients with major depressive or bipolar depressive episodes who
underwent 12 sessions of rTMS targeting the left dorsolateral prefrontal cortex. Pre-treatment
resting-state fMRI was used to calculate 696 FC features between six insular subregions and 116
brain areas. Treatment remission at week 12 served as the outcome. Four tree-based algorithms
(Random Forest, Extra Trees, Gradient Boosting, XGBoost) were trained with recursive feature
elimination to select the top 10 predictors. Grid search with stratified 5-fold cross-validation
optimized hyperparameters, with ROC AUC as the primary performance metric.

Results: Extra Trees achieved the most stable predictive performance, with AUCs generally above
0.75, outperforming Random Forest and XGBoost, while Gradient Boosting showed instability.
Feature frequency analysis showed left middle insula connectivity—particularly with the precuneus,
cerebellum, parahippocampal gyrus, and fusiform gyrus—as the most consistent predictors.
Conclusions: These findings suggest that insula-based FC, especially left middle insula connectivity,
can serve as a possible biomarker for predicting rTMS treatment outcomes in depression. Larger

samples and external validation are required to confirm clinical applicability.
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Agomelatine Alleviates Chronic Social Defeat Stress-Induced Synaptic
Impairments via STAT3 Signaling
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Objective: Major depressive disorder (MDD) is a significant public health issue that imposes a
socio-economic burden and negatively impacts personal lives. Synaptic plasticity impairments, such
as long-term potentiation (LTP) deficits in the prefrontal cortex (PFC), have been associated with
depression. Agomelatine, a melatonin receptor agonist and 5-HT,C antagonist, has shown rapid
antidepressant effects. This study aimed to investigate whether agomelatine ameliorates synaptic
plasticity impairment in a chronic social defeat stress (CSDS) mouse model through the STAT3
signaling pathway.

Methods: A CSDS mouse model was used to induce depression-like behaviors. Agomelatine was
administered for one week, and its effects on depressive-like behaviors, LTP, and spine density in
the PFC were assessed. To explore the underlying mechanism, AG490, a STAT3 inhibitor, was
applied to determine whether STAT3 phosphorylation mediates the synaptic plasticity
improvements induced by agomelatine.

Results: After one week of agomelatine treatment, depressive-like behaviors were significantly
reversed. Agomelatine also restored LTP and spine density and synaptic related protein expression
in the PFC. Furthermore, the therapeutic effects of agomelatine on synaptic plasticity and synaptic
related protein expression were blocked by AG490, suggesting that STAT3 phosphorylation plays a
crucial role in its mechanism of action.

Conclusion: These findings indicate that agomelatine improves synaptic plasticity impairments in
depression via the STAT3 phosphorylation. STAT3-regulated downstream molecules may serve as

potential therapeutic targets for the rapid action of antidepressants.

12
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Evaluation of alpha neurofeedback training to enhance
sleep in remitted depression and anxiety sufferers with
persistent insomnia
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This study evaluates whether neurofeedback training (NFT) to boost alpha wave activity in the
central brain may effectively mitigate persistent insomnia in patients with remitted depression and
anxiety. Thirty-two participants in clinical remission from depression or anxiety were enrolled and
evaluated for insomnia severity. Individuals were randomly assigned in a single-blinded manner to
either NFT or the sham treatment. The effectiveness of the intervention was measured using
recognized scales for depression, anxiety and sleep quality. While subjective sleep quality,
measured by the PSQI, showed significant improvements in the active group compared to the sham
group at post training, 1-month, 3-month, and 6-month follow-up, objective measures of sleep
quality largely remained within the normal range, with few significant changes observed.
Specifically, the active group exhibited notable improvements in alpha amplitude and duration
during NFT sessions, which were not seen in the sham group. This highlights the potential of NFT
as a complementary approach for improving sleep perception in this population, but further

research is needed to confirm its effects on actual sleep architecture and long-term outcomes.

Keywords: Alpha wave activity; Anxiety; Depression; Insomnia; Neurofeedback training (NFT).
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Exploring the human gut microbiota targets in relation
to the use of contemporary antidepressants

L
Journal of Affective Disorders, Volume 344, 1 January 2024, Pages 473-484
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Background: Antidepressants, specifically selective serotonin reuptake inhibitors (SSRIs) and serotonin-
norepinephrine reuptake inhibitors (SNRIs), are commonly prescribed for depression treatment. Animal
studies have shown that antidepressants can influence gut microbiota composition and specific bacterial
taxa. We aimed to investigate the association between antidepressant use and human gut microbiota
composition and functional pathway.

Methods: We collected information on antidepressant use, demographic, food patterns, and clinical
characteristics through questionnaires and medical records. The gut microbiota profiles of 271 depressive
patients were carried out through 16S rRNA gene sequencing. Patients were categorized based on different
types of antidepressant use groups for gut microbiota comparisons. MaAsLin2 was performed to evaluate
microbiota composition across groups. PICRUSt2 was used to predict microbiota functional pathways.
Results: Patients taking SSRIs or SNRIs had a lower microbiota diversity. We found seven taxa abundances
(Turicibacter, Barnesiella, Lachnospiraceae_ND3007_group, Romboutia, Akkermansia, Dialister,
Romboutia and Fusicatenibacter) differed in patients with various types of antidepressants compared with
those without antidepressant treatments (p<0.05). Turicibacter inversely correlated with depression severity
in SSRIs or SNRI users (r = -0.43, p<0.05). Top identified pathways were related to compound fermentation
and biosynthesis in microbiota function.

Conclusion: Antidepressant usage, especially SSRIs and SNRIs, associates with changes in gut microbiota
composition and specific taxa. Given our study's preliminary cross-sectional nature, further research is
warranted to comprehend the relationship between antidepressant use, treatment response, and gut

microbiota, aiming to enhance therapeutic interventions in the future.

Keywords: Antidepressants, gut microbiome, depression, Selective serotonin reuptake inhibitors, Serotonin-

norepinephrine reuptake inhibitors
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