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1. Introduction

The Special Issue “Advances in Markers of Psychiatric Disorders” (https://www.
mdpi.com/journal/jcm/special_issues/Psychiatric_Disorders, accessed on 20 December
2021) presents a novel point of view and an update of the knowledge on the markers of
psychiatric/mental disorders. The main thread of the described markers is based on the
process of (neuro)inflammation.

2. Inflammatory and Seasonal Inflammatory Markers

It seems that the inflammatory characteristic of the onset of various psychiatric ill-
nesses (schizophrenia (SCH), anxiety (ANX), or affective disorders, such as major depres-
sion (MDD) and bipolar disorder (BD), as described by the authors of the Special Issue [1–6])
is similar, which seems to be due to the hyperactivated hypothalamic–pituitary–adrenal
stress (HPA) axis. The differences between psychotic, anxiety, and affective disorders in the
inflammatory state appear to start with a decrease in HPA activity. Peripheral cytokine stud-
ies suggest that the proinflammatory Th1 (and subsequent Th17) response in depression is
dominant, whereas the anti-inflammatory Th2 immunophenotype/response characterizes
schizophrenia’s immunity. In anxiety disorders, there is also a serious hyperactivation of
the proinflammatory state, which may be due to the increased activity of the HPA axis.
In anxiety behaviour, the Th17 response may be crucial, and the observed Th1–Th17 en-
gagement may be due to the HPA hyperactivation and mood changes that accompany
anxiety [5–8].

An earlier study has shown a seasonal mood decrease towards depression [9]. The
seasonal mood and anxiety disorders have been suggested to be due to the seasonal air and
blood pressure and baroreceptor reflex imbalance, and hyperbaric oxygen therapy sessions
have been shown to have similar positive results to those of psychotherapy [10]. Research
has also shown a relationship between symptoms of depression and changes not only in
air pressure, but also in air humidity, which are more frequent in the autumn–winter and
early spring season and, therefore, during the time of the highest prevalence of seasonal de-
pression and catarrhal infection, flu, etc. Symptoms of seasonal catarrhal infection (and/or
flu), according to the “sickness behaviour” theory, are similar to depressive symptoms. It is,
therefore, possible that the increase in infection caused by a potential pathogen, e.g., a viral
one (intracellular pathogen), which spreads more easily in the autumn–winter time due
to the higher humidity (droplet infection) [11], may stimulate an inflammatory response
of the Th1 type (increased interleukin-6-IL-6, C Reactive Protein (CRP), tumour necrosis
factor (TNF)) with a subsequent decrease in the activity of excitatory amino acids, e.g.,
glutamatergic (GL) and modulation of dopamine (DA), serotonin (5HT), noradrenalin (NA),
acetylcholine (ACh), etc., action. The increased cytokine levels may potentially reduce
frontal brain activity, which may mimic depressive symptoms in vulnerable patients. High
values of IL-6, CRP, and TNF may also be involved in or be the reason for treatment-
resistant depression (TRD) and more somatic symptoms, but they may be used to predict
the level of depressive response in post-COVID-19 patients [1,3,12]. Higher air humidity
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(the concentration of water vapour present in the air) around depressive persons were
compared to non-depressive persons, and correlations between humidity with symptoms
of depression were found, whereas no other weather condition difference, nor its corre-
lation with depressive symptoms, were noted (Białystok Plus study described in [13,14];
meteorological data in preparation). Such a drop in one’s mood may occur not only in the
population of those with a higher risk of depression (depressive immunophenotype) but
also in people susceptible to schizophrenia [15], which can mimic negative symptoms. A
significant increase in hospital admissions due to schizophrenia in the spring and summer
is also known [16]. Some interesting influences of temperature, barometric, sunshine,
and humidity changes on the symptoms of psychosis have also been described [17]. It
seems that, in order to maintain Th1–Th2 immune homeostasis during an infection-related
increased Th1 response, the body increases the Th2 response that dominates when the
Th1 response declines post-seasonally (post-infection time). Then, the hyperactivation of
Th2 is similar to the response that is triggered during a parasitic (extracellular) infection
and an allergic reaction with the skin changes predominance, and these were found in
schizophrenia [18,19]. In those who are genetically and biologically susceptible to psychosis
(psychotic immunophenotype), the Th2 response may be tangibly activated, which can
result in excessive glutamatergic stimulation (and the modulation of other neurotrans-
mitters) and subsequent psychosis. Some potential schizophrenia immunomarkers may
include transforming growth factor (TGF), interferon (IFN), or other cytokines from the Th2
response or cytokines involved in the Treg tolerance (IL-10), which leave at increased levels
when Th1 declines. Interleukine-1, IL-6, and TNF are reduced during antipsychotic treat-
ment, or their decrease can be the result of the reduced activity of the HPA axis as psychosis
and its related fear decline [4]. The literature also shows that seasonal temperature changes
(increase) may modulate mood changes from a depressive state to a manic state [9], which
may potentially/partly be due to the temperature-related changes to humidity and/or baro-
metric changes [17]. The above-mentioned changes in mental health may also be due to the
wind and barometric and/or air and water pollution changes [20]. Anxiety and its related
HPA axis activation are also linked with atmospheric and seasonal changes. Moreover, the
HPA axis activation and its related anxiety are presented in most (up to ~80%) mood and
psychotic disorders [20–22]. This is in line with recent findings that the anxiety-related
Th17 cell response can be induced by the combination of IL-6 and TGF cytokines [7,23]
and, therefore, by these cytokines, which seem to dominate in the depressive and psychotic
states, respectively, and can be influenced by environmental factors/toxins [23]. It was
also reported that the microbiota (especially extracellular intestinal bacteria/fungi) might
influence the Th17 response and determine the pathogenesis of rheumatoid diseases [23]
that often accompany stress symptoms [24], or it might be that Th17 could mimic such
infection. The inflammatory state, which is caused by meteorological changes and the air
pollution and infection related to these changes, may subsequently increase the disruption
of the lung’s innate immune system through the epithelial barrier, antigen-presenting cells,
and protein/cytokine response [11,25]. Humidity in different parts of the world can vary
significantly, e.g., depending on the proximity to water, temperature, or altitude [20]. It
seems, however, that the absolute level of humidity might not be completely responsible
for the entry of pathogens into the body and the subsequent immunological changes, but
rather, humidity seasonal changes could be more responsible. Therefore, we can assume
that further studies need to find the pathogen (microbial and/or air pollution) that causes
seasonal humidity-related psychiatric changes. Such a pathogen load in the body may be a
future potential marker of the psychiatric state.

3. Stress Axis Markers

It is worthwhile to check the markers of psychiatric disorders when the activation
of the stress axis is not at its peak. Therefore, potential trait markers may be found
after the partial normalization of the state markers of acute stress/anxiety, e.g., cortisol,
immunoglobulin A, alpha-amylase, chromogranin A, Fibroblast Growth Factor 2, and other
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immunological proteins [5,6,26,27]. The HPA axis mediates the endocrine responses to
stress, modulating the secretion of glucocorticoids (e.g., cortisol), which, in turn, modulates
the neuroinflammation and its markers [28]. It has also been described that the HPA
axis markers of IL-1, IL-6, and TNF can exert their mood-affecting properties through the
inhibition of the neurogenesis/synaptogenesis [1], which can predispose people to various
psychiatric illnesses.

4. Oxidative Stress Markers

Together with the increased pro-inflammatory state, increased oxidative stress markers
in depression with its related compensatory increase in the antioxidant enzymes/markers,
such as catalase (CAT), superoxide dismutase (SOD) and myeloperoxidase, have also been
observed [1]. This is nothing unusual, as oxidative stress is used by inflammatory cells
to fight infection, and its values correlate with each other [1,8]. In schizophrenia, the
transformation of the Th1 to Th2 response might reduce the antioxidant (CAT, SOD, or per-
oxidase) response or deplete antioxidant enzymes [4,8,29]. Moreover, a study by Koweszko
and colleagues [30] found that there was a positive relationship between the number and
intensity of suicide attempts and advanced oxidation protein products (AOPPs), advanced
glycation end products (AGE), and a lack of CAT activity in a group of psychiatric inpa-
tients who were hospitalised due to various psychiatric diagnoses. The widely known
potential markers of suicide behaviours, such as blood lipids, which may also change due
to the oxidative stress reaction, were described by Kułak-Bejda and colleagues [31].

5. Other Immune-Related Markers

Some studies of this Special Issue also showed the positive effects of psychotherapy on
the peripheral marker of neuroplasticity as a brain-derived neurotrophic factor (BDNF) [32]
and on some inflammatory proteins, such as IL-6 and serum amyloid alpha, but not to other
cytokines, such as IL-7, IL-8, IL-15, and IL-17 [12]. This suggests that (neuro)inflammation
is associated with the somatic symptoms of depression and non-response to psychologi-
cal therapy.

Some other potential markers of this Special Issue include the epidermal growth factor
(EGF) at the onset of the exacerbation of depressive or hypomanic/manic episodes [33]
and neutrophil-to-lymphocyte (NLR) ratio, which has been suggested for differentiating
bipolar from unipolar depression [34]. In autism spectrum disorder (ASD), a physiological
biomarker collected from a wearable sensor’s data was found to be helpful in its differential
diagnosis [35], and some augmentations were suggested to help in its treatment [36]. Earlier
studies have also suggested that mental symptoms, such as rigidity, stereotypical behaviour
that might also be due to the inhibiting properties of the inflammatory state on the brain in
persons suffering from autism spectrum disorders, could be connected to inflammation.
These persons might have a potential benefit from treatment with the immune-modulating
parasite, Trichuris suis ova, or from soaking in a hot tub (>38 ◦C) [37], which showed that
environmental/atmospheric and pathogen changes to the mental state might also occur
through their influence on the immunity state and finally on the mood.

Dementia studies showed that the serum YKL-40 protein seemed to be a more useful
biomarker in early mild cognitive impairment (MCI) diagnostics, whereas t-tau was a
marker of progress of prodromal states in mild Alzheimer’s disease (AD) [38]. However,
other studies of serum proteins found that the serum YKL-40 was the only protein (of
Aβ42/Aβ40, YKL-40, and t-tau) that was still higher in vascular dementia patients even
after 4 weeks of hospital treatment, suggesting the usefulness of YKL-40 for vascular
dementia diagnostics [39]. These dementia markers are also immune-related proteins
and co-occur with oxidative stress damage, even in saliva [40]. Another study found
higher d-serine levels in the serum and cerebrospinal fluid (CSF) of persons suffering from
AD [41]. Antczak and colleagues [42] showed that transcranial magnetic stimulation (TMS)
had some possibilities for improving the diagnostic accuracy and treatment of dementia,
whereas the salivary immunological markers—sTNF-RII and sIgA—might be possible pain
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markers in dementia [43]. Another study showed that a dual-task test might be a helpful
tool in differentiating patients with depression, MCI, and dementia [44].

The state of cognition and its high value for the functioning of patients with cognitive
diseases such as dementia, delirium, schizophrenia, etc., is widely known. Krzystanek
and colleagues [45] showed that cognitive training facilitated by a smartphone-based
application might have the potential to improve cognitive markers/functions in individuals
with schizophrenia.

Addiction marker studies presented in this Special Issue show that molecules smaller
than 40 kDa, which can easily translocate from blood to saliva, are rather preferred as
salivary alcohol markers [46] and changes in the urinary activity of the lysosomal enzyme,
hexosaminidase, may be a potential harmful marker regarding drinking alcohol in those
who have lost their lives due to ethanol poisoning [47]. These alcohol markers are the result
of the inflammatory state’s impact on the metabolism.

6. Neuroimaging/Neurotransmitter Markers

Nowadays, in neuroimaging studies, except for a positive [18F] florbetapir-positron
emission tomography (PET) signal for detecting increased β-amyloid levels in Alzheimer’s
disease, no other specific markers of this mental disorder have been established to date [48].
This Special Issue’s Editorial (see [48]) shows that the atrophy of some brain areas may
be compensated by their increased activity. Schizophrenia is generally characterized by
the greatest brain atrophy (with ventricular enlargement) and the hyperactivation of the
ventromedial prefrontal cortex (vmPFC), the cingulum cortex, and the temporal cortex,
whereas the dorsolateral prefrontal cortex (dlPFC) is thinner and shows less activity. In BD,
the atrophy of the ventrolateral prefrontal cortex (vlPFC; with its hyperactivation), bigger
anterior cingulate cortex (Acc), insula and globus pallidus, as well as a specific hyperintense
white matter frontal signal was found. In MDD, a decreased hippocampal, medial, and
lateral frontal volume was found, accompanied by an increase in the connection/activity
of the prefrontal cortex with the amygdala and a decrease in the activity/connection
of the prefrontal cortex with the superior temporal and insular cortexes. Of the ANX
disorders, specific changes were described in obsessive compulsive disorder (OCD), where
a decreased volume of the orbitofrontal cortex (OFC) was accompanied by its increased
activity/metabolic state and a higher thalamus and striatum volume; in panic disorder
(PD), there was increased midbrain and brain stem volume; in posttraumatic stress disorder
(PTSD), there was decreased amygdala volume; in generalised anxiety disorder (GAD),
there was increased activity of vlPFC and amygdala [48].

As different known neurotransmitters can modulate each other, e.g., DA, 5HT, GL,
etc., various theories with neuroimaging changes/markers have appeared in the litera-
ture [49–51]. Of them, glutamate seems to be the most important neurotransmitter, as it
is present in over 90% of all brain synapses. Hence, in schizophrenia, the widespread
problem of hyperactive glutamatergic psychosis may be associated with long-term neuro-
toxicity and subsequent atrophy of the cerebral cortex that is not able to inhibit (through
fasciculi) the mesolimbic pathway thereafter. In depression, the glutamatergic toxicity of
psychosis may be locally limited in the frontal cortex, e.g., by the Th1 general response;
hence, the character of psychosis may be limited to an effective, mood-congruent character.
In addition, the inflammatory state of the prefrontal lobes may be responsible for their
decreased activity, which may result in severe somatic symptoms of depression. In the
case of mania, white matter hyperintensity may result in disturbances in the connection
of the medial prefrontal and lateral regions. This may result in a consequent reduction
in the volume of the vlPFC, which is compensated by an increase in its activity with
a possible hyperactivation of the surrounding long-cortical neurocircuit ways (through
fasciculi uncinate/longitudinal) and the subsequent stimulation of the other areas of the
cerebral cortex, e.g., limbic system, including the hippocampus, amygdala, and a thalamus
(mammillothalamic tract). Hence, anticonvulsants can be effective in the treatment of
manic symptoms. In the manic state, there may also be a dysfunctional prefrontal medial
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region (as in depression) and a compensatory way to stimulate the dorsolateral prefrontal
region may be disrupted by the above-mentioned hyperintensive changes; there may be
an additional disinhibition of the limbic/striatum system. As the glutamatergic system
modulates GABA activity (e.g., NMDA receptors on GABA neurons; [52]), the deficiency
of the glutamatergic inhibitory activity may result in the insufficient release of GABA from
the neurons of the cortex (e.g., cingulate cortex) into the striatum and tegmentum and then
to an excessive dopamine release.

Inhibitory neurons also have cholinergic activity, which is why cholinolytics can in-
duce delirium (psychosis with excess activity). Delirium symptoms increase at night with
the deprivation of visual, hearing, etc., stimuli of the prefrontal cortex and with the in-
creased inflammatory state (increased IL-6, CRP) [52], which can also result in prefrontal
activity reduction and the subsequent worsened inhibition of the subcortical psychotic
areas. When psychotic symptoms are recurrent, it is also possible that hallucinations may
be the result of a flashback-like or persisting perception effect after the potential elimi-
nation of a pathogen/substance [53]. However, as in the flashbacks, the concentration
of pathogen/substance can re-occur upon the release of its cumulative dose from body
organs, and re-hallucinations can be potentiated by the stimulus deprivation in individ-
uals prone to psychosis. Future research needs to clarify whether the accumulation of
potential pathogens in tissues and the flashback mechanisms are also possible in mood and
psychotic disorders.

7. Conclusions

This Special Issue entitled “Advances in Markers of Psychiatric Disorders” provides
a lot of new knowledge in this field and will hopefully lead to more discoveries. Overall,
these 29 published contributions may strengthen the essential function of markers in psy-
chiatric diagnosis in the literature. I also hope that this area of research will benefit patients
and their families. Factors predisposing individuals to the development of psychiatric
disorders and their markers are infectious/immune, metabolic, and environmental (e.g.,
stress, atmospheric, dietetical, etc.) and also (epi)genetic and neoplastic aetiology [54,55].
An example of difficulties in aetiological interpretation in psychiatric research is explaining
the formation of mood disorders by only one factor, e.g., dietary changes. If only poor
nutrition and dietetical factors were responsible for mood disorders, e.g., depression, then
they should potentially not occur after the spring/summer season, when nutritional defi-
ciencies are usually replenished. Various populations and races may have predispositions
to react differentially to various factors and in levels of markers, e.g., a rapid normaliza-
tion/catabolism of elevated markers in children and adolescents [56]. Hence, there is
also an urgent need to find markers of psychiatric disorders in these groups. It is also
interesting if such an immune Th1–Th2–Th17 interplay during brain development may
predispose people to mental disorders and correspond to the neurodevelopmental and/or
neurodegeneration theories. A very important point of future research is also to find the
pathogen (microbial-viral, air pollution) that influences seasonal humidity-related mental
state changes and induces marker production in the body. Similar to antibody-mediated
(autoimmune) encephalitis, which until recently was a mysterious and unexplained dis-
ease characterised by catatonic symptoms (disturbances in consciousness with psychosis
and agitation) [57], much more common mental disorders also/especially need a detailed
medical explanation of their symptoms.

Although the progress in markers of mental illness cannot come quickly enough,
the future is starting to look brighter, and more markers will soon hopefully be within
our grasp.
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2. Bliźniewska-Kowalska, K.; Szewczyk, B.; Gałecka, M.; Su, K.-P.; Maes, M.; Szemraj, J.; Gałecki, P. Is Interleukin 17 (IL-17)

Expression A Common Point in the Pathogenesis of Depression and Obesity? J. Clin. Med. 2020, 9, 4018. [CrossRef] [PubMed]
3. Lorkiewicz, P.; Waszkiewicz, N. Biomarkers of Post-COVID Depression. J. Clin. Med. 2021, 10, 4142. [CrossRef] [PubMed]
4. Dawidowski, B.; Górniak, A.; Podwalski, P.; Lebiecka, Z.; Misiak, B.; Samochowiec, J. The Role of Cytokines in the Pathogenesis

of Schizophrenia. J. Clin. Med. 2021, 10, 3849. [CrossRef] [PubMed]
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A.M.; Waszkiewicz, N.; Kowalska, I.; et al. Subjective well-being in non-obese individuals depends strongly on body composition.
Sci. Rep. 2021, 11, 21797. [CrossRef] [PubMed]

15. Maj, M.; van Os, J.; De Hert, M.; Gaebel, W.; Galderisi, S.; Green, M.F.; Guloksuz, S.; Harvey, P.D.; Jones, P.B.; Malaspina, D.; et al.
The clinical characterization of the patient with primary psychosis aimed at personalization of management. World Psychiatry
2021, 20, 4–33. [CrossRef] [PubMed]

16. Hinterbuchinger, B.; König, D.; Gmeiner, A.; Listabarth, S.; Fellinger, M.; Thenius, C.; Baumgartner, J.S.; Vyssoki, S.; Waldhoer,
T.; Pruckner, N.; et al. Seasonality in schizophrenia-An analysis of a nationwide registry with 110,735 hospital admissions. Eur.
Psychiatry 2020, 63, e55. [CrossRef]

17. McWilliams, S.; Kinsella, A.; O’Callaghan, E. The effects of daily weather variables on psychosis admissions to psychiatric
hospitals. Int. J. Biometeorol. 2013, 57, 497–508. [CrossRef]

18. Brüne, M. Schizophrenia as parasitic behavior manipulation: Can we put together the pieces of an evolutionary puzzle? World
Psychiatry 2020, 19, 119–120. [CrossRef]

19. Budu-Aggrey, A.; Joyce, S.; Davies, N.M.; Paternoster, L.; Munafò, M.R.; Brown, S.J.; Evans, J.; Sallis, H.M. Investigating the
causal relationship between allergic disease and mental health. Clin. Exp. Allergy 2021, 51, 1449–1458. [CrossRef]

20. Cianconi, P.; Betrò, S.; Janiri, L. The Impact of Climate Change on Mental Health: A Systematic Descriptive Review. Front.
Psychiatry 2020, 11, 74. [CrossRef]

21. Groen, R.N.; Ryan, O.; Wigman, J.T.W.; Riese, H.; Penninx, B.W.J.H.; Giltay, E.J.; Wichers, M.; Hartman, C.A. Comorbidity between
depression and anxiety: Assessing the role of bridge mental states in dynamic psychological networks. BMC Med. 2020, 18, 308.
[CrossRef]

22. Hall, J. Schizophrenia—An anxiety disorder? Br. J. Psychiatry 2017, 211, 262–263. [CrossRef] [PubMed]
23. Dong, C. Targeting Th17 cells in immune diseases. Cell Res. 2014, 24, 901–903. [CrossRef]
24. Song, H.; Fang, F.; Tomasson, G.; Arnberg, F.K.; Mataix-Cols, D.; Fernández de la Cruz, L.; Almqvist, C.; Fall, K.; Valdimarsdóttir,

U.A. Association of Stress-Related Disorders With Subsequent Autoimmune Disease. JAMA 2018, 319, 2388–2400. [CrossRef]
[PubMed]

25. Croft, D.P.; Burton, D.S.; Nagel, D.J.; Bhattacharya, S.; Falsey, A.; Georas, S.; McCall, M. The effect of air pollution on the
transcriptomics of the immune response to respiratory infection. Sci. Rep. 2021, 11, 19436. [CrossRef] [PubMed]

http://doi.org/10.3390/jcm9123793
http://doi.org/10.3390/jcm9124018
http://www.ncbi.nlm.nih.gov/pubmed/33322667
http://doi.org/10.3390/jcm10184142
http://www.ncbi.nlm.nih.gov/pubmed/34575258
http://doi.org/10.3390/jcm10173849
http://www.ncbi.nlm.nih.gov/pubmed/34501305
http://doi.org/10.3390/jcm10081744
http://www.ncbi.nlm.nih.gov/pubmed/33920547
http://doi.org/10.3390/jcm10030517
http://doi.org/10.3389/fphar.2021.649144
http://doi.org/10.1186/1742-2094-10-43
http://doi.org/10.1371/journal.pone.0173431
http://www.ncbi.nlm.nih.gov/pubmed/28278268
http://doi.org/10.1097/MD.0000000000007334
http://doi.org/10.1007/s12560-019-09397-x
http://doi.org/10.3390/jcm9123918
http://www.ncbi.nlm.nih.gov/pubmed/33276697
http://doi.org/10.3390/jcm9051364
http://www.ncbi.nlm.nih.gov/pubmed/32384681
http://doi.org/10.1038/s41598-021-01205-6
http://www.ncbi.nlm.nih.gov/pubmed/34750456
http://doi.org/10.1002/wps.20809
http://www.ncbi.nlm.nih.gov/pubmed/33432763
http://doi.org/10.1192/j.eurpsy.2020.47
http://doi.org/10.1007/s00484-012-0575-1
http://doi.org/10.1002/wps.20637
http://doi.org/10.1111/cea.14010
http://doi.org/10.3389/fpsyt.2020.00074
http://doi.org/10.1186/s12916-020-01738-z
http://doi.org/10.1192/bjp.bp.116.195370
http://www.ncbi.nlm.nih.gov/pubmed/29092833
http://doi.org/10.1038/cr.2014.92
http://doi.org/10.1001/jama.2018.7028
http://www.ncbi.nlm.nih.gov/pubmed/29922828
http://doi.org/10.1038/s41598-021-98729-8
http://www.ncbi.nlm.nih.gov/pubmed/34593881


J. Clin. Med. 2022, 11, 284 7 of 8

26. Hayes, B.; Brent, J.; Zhong, Y.; Bazmi, S.; Porta, G.; Bovbjerg, D.H.; Tarhini, A.; Kirkwood, J.M.; Brent, D.A.; Marsland, A.; et al.
Early Cortisol and Inflammatory Responses to Parental Cancer and Their Impact on Functional Impairment in Youth. J. Clin. Med.
2021, 10, 576. [CrossRef] [PubMed]

27. Dziurkowska, E.; Wesolowski, M. Cortisol as a Biomarker of Mental Disorder Severity. J. Clin. Med. 2021, 10, 5204. [CrossRef]
[PubMed]

28. Strawbridge, R.; Jamieson, A.; Hodsoll, J.; Ferrier, I.N.; McAllister-Williams, R.H.; Powell, T.R.; Young, A.H.; Cleare, A.J.; Watson,
S. The Role of Inflammatory Proteins in Anti-Glucocorticoid Therapy for Treatment-Resistant Depression. J. Clin. Med. 2021, 10,
784. [CrossRef]

29. Juchnowicz, D.; Dzikowski, M.; Rog, J.; Waszkiewicz, N.; Karakuła, K.H.; Zalewska, A.; Maciejczyk, M.; Karakula-Juchnowicz, H.
Pro/Antioxidant State as a Potential Biomarker of Schizophrenia. J. Clin. Med. 2021, 10, 4156. [CrossRef]

30. Koweszko, T.; Gierus, J.; Zalewska, A.; Maciejczyk, M.; Waszkiewicz, N.; Szulc, A. The Relationship between Suicide and
Oxidative Stress in a Group of Psychiatric Inpatients. J. Clin. Med. 2020, 9, 3462. [CrossRef] [PubMed]

31. Kułak-Bejda, A.; Bejda, G.; Lech, M.; Waszkiewicz, N. Are Lipids Possible Markers of Suicide Behaviors? J. Clin. Med. 2021, 10,
333. [CrossRef]

32. Piotrkowicz, M.; Janoska-Jazdzik, M.; Koweszko, T.; Szulc, A. The Influence of Psychotherapy on Peripheral Brain-Derived
Neurotrophic Factor Concentration Levels and Gene Methylation Status: A Systematic Review. J. Clin. Med. 2021, 10, 4424.
[CrossRef]

33. Skibinska, M.; Kapelski, P.; Dmitrzak-Weglarz, M.; Lepczynska, N.; Pawlak, J.; Twarowska-Hauser, J.; Szczepankiewicz, A.;
Rajewska-Rager, A. Elevated Epidermal Growth Factor (EGF) as Candidate Biomarker of Mood Disorders—Longitudinal Study
in Adolescent and Young Adult Patients. J. Clin. Med. 2021, 10, 4064. [CrossRef] [PubMed]

34. Dionisie, V.; Filip, G.A.; Manea, M.C.; Movileanu, R.C.; Moisa, E.; Manea, M.; Riga, S.; Ciobanu, A.M. Neutrophil-to-Lymphocyte
Ratio, a Novel Inflammatory Marker, as a Predictor of Bipolar Type in Depressed Patients: A Quest for Biological Markers. J. Clin.
Med. 2021, 10, 1924. [CrossRef] [PubMed]

35. Iakovidou, N.; Lanzarini, E.; Singh, J.; Fiori, F.; Santosh, P. Differentiating Females with Rett Syndrome and Those with Multi-
Comorbid Autism Spectrum Disorder Using Physiological Biomarkers: A Novel Approach. J. Clin. Med. 2020, 9, 2842. [CrossRef]
[PubMed]

36. Kępka, A.; Ochocińska, A.; Chojnowska, S.; Borzym-Kluczyk, M.; Skorupa, E.; Knaś, M.; Waszkiewicz, N. Potential Role of
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M. Salivary gland dysfunction and salivary redox imbalance in patients with Alzheimer’s disease. Sci. Rep. 2021, 11, 23904.
[CrossRef]

41. Chang, C.-H.; Kuo, H.-L.; Ma, W.-F.; Tsai, H.-C. Cerebrospinal Fluid and Serum D-Serine Levels in Patients with Alzheimer’s
Disease: A Systematic Review and Meta-Analysis. J. Clin. Med. 2020, 9, 3840. [CrossRef] [PubMed]

42. Antczak, J.; Rusin, G.; Słowik, A. Transcranial Magnetic Stimulation as a Diagnostic and Therapeutic Tool in Various Types of
Dementia. J. Clin. Med. 2021, 10, 2875. [CrossRef]

43. Cantón-Habas, V.; Rich-Ruiz, M.; Moreno-Casbas, M.T.; Ramírez-Expósito, M.J.; Martínez-Martos, J.M.; Carrera-González, M.D.P.
Correlation between Biomarkers of Pain in Saliva and PAINAD Scale in Elderly People with Cognitive Impairment and Inability
to Communicate. J. Clin. Med. 2021, 10, 1424. [CrossRef]

44. Kasiukiewicz, A.; Magnuszewski, L.; Swietek, M.; Wojszel, Z.B. The Performance of Dual-Task Tests Can Be a Combined
Neuro-Psychological and Motor Marker of Mild Cognitive Impairment, Depression and Dementia in Geriatric Patients—A
Cross-Sectional Study. J. Clin. Med. 2021, 10, 5358. [CrossRef] [PubMed]

45. Krzystanek, M.; Krysta, K.; Borkowski, M.; Skałacka, K.; Przybyło, J.; Pałasz, A.; Mucic, D.; Martyniak, E.; Waszkiewicz, N. The
Effect of Smartphone-Based Cognitive Training on the Functional/Cognitive Markers of Schizophrenia: A One-Year Randomized
Study. J. Clin. Med. 2020, 9, 3681. [CrossRef]

46. Waszkiewicz, N.; Pawłowicz, K.; Okuniewska, N.; Kwiatkowski, M.; Zalewski, D.; Wilczyńska, K.; Szulc, A.; Galińska-Skok, B.;
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