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Introduction: Systemic lupus erythematosus (SLE) is a prototypical chronic
autoimmune disease, characterized by systemic involvement. Clinical presenta-
tion comprises a wide range of symptoms, including neuropsychiatric disorders
[1]. In this regard, several studies have shown a connection between increased
disease activity in SLE and a higher risk of depression [1]. This connection un-
derscores the central role that the immune and inflammatory systems play in the
development of mood disorders [2]. Studies have also reported an increase in
proinflammatory cytokines in the blood and central nervous system of people
with depression [3]. Simple, repeatable indicators of inflammation like the
neutrophil/lymphocyte ratio (NLR) and platelet/lymphocyte ratio (PLR) are
cost-effective and commonly used in clinical practice [4]. This study aims to
evaluate the NLR and PLR in a group of SLE patients with and without mood
disorders, compared to those with major depressive disorder and healthy
volunteers.
Methods: The sample included four groups: 72 SLE patients and 14 SLE patients
with comorbid mood disorders (SLE-MD) on active follow-up at the Autoimmune
Disease Unit of the Cruces University Hospital (Spain). Additionally, 26 patients
with major depressive disorder (MDD) and 27 healthy controls were included.
Sociodemographic and clinical data were collected, and relationships between
clinical and biological variables were assessed. Laboratory data of lymphocytes
and neutrophils were obtained from study inclusion. Molecular analyses for
proinflammatory cytokines (including IL6 and IFN-γ), anti-inflammatory cyto-
kine IL-10, and the inflammatory marker CRP (C-reactive protein) were per-
formed using commercial ELISA and particle-enhanced immuno-turbidimetric
assay kits. The Kruskal-Wallis test and Dunn's multiple comparison test were used
for statistical analysis, and clinical correlations were assessed using the Pearson
correlation coefficient.
Results:Overall, increased levels of NLR and PLR were found in the SLE and SLE-
MD compared to the healthy control group. In this regard, patients with SLE with
and without concomitant mood disorders, presented higher levels of NLR
compared to controls (SLE 2.27�1.05; SLE-MD 2.97�1.21 and healthy controls
1.35�0.53; p<0.0001). Additionally, significant differences were also observed
between the SLE-MD and the MDD groups, with the SLE-MD group showing
higher NLR values (U¼ 74.500; p<0.001). Regarding PLR values, similar results
were obtained. Patients with SLE and SLE-MD presented higher PLR levels
compared to controls (SLE 141.3�55.59, SLE-MD 224.3�121 and controls
116.4�29.10; p¼0.0001). Specifically, for the PLR, a significant association was
found between SLE and SLE-MD group [U¼359.5; p¼0.018]. Additionally, sig-
nificant correlations were observed between NLR and IFN- γ [R2 0.189;
p¼0.023], PLR and IFN-γ [R2¼0.317; p¼1.004-e004] and, NLR and PCR [R2
0.259; p¼0.002].
Conclusion: Our study highlights an association between systemic lupus ery-
thematosus and increased levels of NLR and PLR. More specifically, patients with
SLE and mood disorders (SLE-MD) showed increased levels of NLR and PLR
compared to other groups, but this was not observed in the depressed group
(MDD). Therefore, our findings suggest that the increased NLR and PLR are
associated with the SLE disorder rather than with depressive status itself. In this
sense, the use of NLR in clinical practice may be a valuable tool to identify this
inflammatory imbalance..
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Major depressive disorder (MDD) and postpartum depression (PPD) are serious
mental health disorders characterized by depressed mood and/or loss of interest
or pleasure in activities, among other symptoms, that can lead to impaired
functioning and diminished quality of life. Depressive symptoms are associated
with dysregulated activity of brain networks involved in mood, sleep, and
cognition, including deficits in γ-aminobutyric acid (GABA) signaling and altered
neuroplasticity. Many antidepressant medications are hypothesized to improve
depressive symptoms by restoring excitatory-inhibitory balance in neuronal
signaling and improving neuroplasticity.[1]
GABA is the primary inhibitory neurotransmitter in the Central Nervous System
(CNS) and has a critical role in maintaining balance in brain network activity.
Amplifying GABA signaling may restore balance in brain networks dysregulated
in depression. GABA binds to two types of GABAA receptors (GABAARs): the γ
subunit-containing synaptic GABAARs and the δ subunit-containing extra-
synaptic GABAARs, leading to phasic and tonic inhibition, respectively. Levels of
allopregnanolone, an endogenous neuroactive steroid and positive allosteric
modulator (PAM) of GABAARs, increase considerably during pregnancy and drop
precipitously post parturition. Disruption in the ability of the GABA system to
adapt to changes in allopregnanolone levels during the peripartum period may
underlie the pathogenesis of PPD.
Zuranolone is an investigational positive allosteric modulator of GABAARs and
neuroactive steroid in clinical development as an oral, once-daily, 14-day
treatment course for adults with MDD or PPD.[2] Zuranolone is designed for
greater selectivity at GABAARs, improved oral bioavailability, and once-daily
dosing.[3] In several double-blind, placebo-controlled clinical studies, adults
with MDD or PPD treated with zuranolone once daily for 14 days showed rapid
improvements in depressive symptoms, starting as early as Day 3, that were
sustained at measured timepoints beyond the 14-day treatment period.[2]
It should be noted that although both zuranolone and benzodiazepines act on
GABAARs, their putative mechanisms of action are distinct and result in different
CNS effects. Zuranolone binds to both synaptic and extrasynaptic GABAARs and
upregulates GABAAR expression, whereas benzodiazepines act only on synaptic
GABAARs and are associated with a downregulation of GABAARs.[3] Zuranolone
and benzodiazepines may also affect brain network oscillations differently, as
measured by cortical electroencephalogram (EEG) recordings. While both ben-
zodiazepines and neuroactive steroid GABAAR PAMs, including zuranolone, led
to increased beta-band power in rat EEG studies, they modulated theta-band EEG
power differentially.[4,5] A benzodiazepine (diazepam), a non-benzodiazepine
(alpidem), and a benzodiazepine receptor partial agonist (imepitoin) exhibited
minimal theta-band modulation, whereas neuroactive steroid GABAAR PAMs
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(zuranolone, SGE-516 and SGE-872) robustly increased theta-band power in
rats.[4,5] These distinct effects of zuranolone and benzodiazepines reflect the
differential pharmacological modulation of GABAAR subpopulations and
potentially their differential effects on depressive symptoms.
In conclusion, zuranolone is hypothesized to increase neuroplasticity and restore
excitatory-inhibitory balance via upregulation of GABAAR expression and
increased phasic and tonic inhibitory GABAergic signaling, thus allowing the
brain to respond appropriately to internal and external stimuli. Via these
mechanisms, treatment with zuranolone may result in rapid and sustained
restoration of balance in brain networks involved in depression.
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Background: Despite notable advances in recent years, our understanding of
neuropathological mechanisms underlying major depressive disorder (MDD)
remains limited, resulting in a significant delay in developing effective treat-
ments. Animal and theoretical models of affective psychopathology suggest the
involvement of specific subcortical regions and their subnuclei [1]; however, the
current neuroimaging techniques lack the necessary precision to investigate the
structural integrity of these areas thoroughly. As a result, our understanding of
these subcortical brain systems in the context of MDD is constrained, significantly
impeding the practical application and translation of research findings in this
field. Nevertheless, introducing ultra-high resolution MRI protocols, particularly
those acquiring data at 7 Tesla (7T), holds significant potential in addressing
these limitations and facilitating a more comprehensive understanding of the
neurobiological foundations of MDD [2]. In line with this objective, we con-
ducted a cutting-edge 7T imaging study to unravel the pathophysiology of MDD
by investigating subcortical structures.
Methods: We acquired T1-weighted MP2RAGE images and T2-weighted quan-
titative images at 7T MRI from a cohort of 71 individuals, including 57 MDD
patients and 14 healthy controls. The segmentation of subcortical regions was
performed using Nighres, a novel open-source parcellation algorithm designed
for processing high-resolution neuroimaging data [3]. Thirty-one subcortical
structures were sampled onto each subject's volumetric space, and the T1-/T2*-
data corresponding to these structures were processed using Nighres' profile
sampling module. Statistical analysis included Bayesian ANCOVA and correla-
tion analysis implemented in JASP, aiming to elucidate effects observed across
groups and within the MDD patient group. Segmentations of subcortical regions,
lateral ventricles, and total volume were compared between patients and controls
using Bayesian ANCOVA controlling for age and sex. We also explored the effects
of symptom severity, medication (antidepressants/psychotropics), childhood
trauma, and comorbid anxiety using a between-patients dimensional approach.
Results: Both Bayesian ANCOVA and regression analysis yielded anecdotal to
moderate evidence in favor of the absence of a group effect of MDD across all
thirty-one subcortical regions. Bayesian ANCOVA demonstrated anecdotal to
moderate evidence for the effects of medication, childhood trauma, and co-
morbid anxiety on MDD across all thirty-one subcortical subnuclei. Bayesian
regression identified no association between the symptom severity of MDD and
subcortical brain volumes. Additionally, sample characteristics such as mean age,
gender, and medication use did not moderate the alterations in subcortical
volumes.
Conclusions: Our study represents one of the few novel research endeavors
investigating subcortical nuclei in depression using ultra-high field imaging.
Although the Bayesian framework provided weak to moderate evidence for
identifying depression biomarkers in our study, ultra-high field imaging remains
a promising method to unravel the neuropathology of MDD. Further research on


	Neutrophil/lymphocyte ratio and platelet/lymphocyte ratio in patients with systemic lupus erythematosus and concomitant moo ...
	Zuranolone, a positive allosteric modulator of the GABAA receptor and a neuroactive steroid: hypothesized mechanism of acti ...
	A bayesian approach to examining subcortical structures in major depressive disorder using 7T MRI

