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Abstract

Objective: The aim of this paper was to highlight the mech-
anisms involved and the relationship between depression
and psoriasis. Method: A comprehensive literature search
was performed in various databases, and finally 88 studies
were deemed relevant. Results: A significant link was found
between depression and psoriasis, primarily through im-
mune mechanisms related but not limited to the actions of
inflammatory cytokines such as tumor necrosis factor-q, in-
terleukin 1 (IL-1), IL-2, IL-10, interferon-y, IL-1p3, prostaglan-
din E2, C-reactive protein, IL-6, and IL-8. Conclusion: Various
neuroimmunological studies point towards the notion that
depression and psoriasis are associated with each other.
Melatonin has also been found to be associated with both
conditions. A possibility exists that both conditions can
cause each other due to the possible bidirectional relation-
ship of psoriasis and major depression. However, if this is the
case, then why all depressed patients fail to develop psoria-
sis and why all psoriatic patients fail to develop depression
remains a question unanswered. We believe that future

studies will unmask this mystery. ©2016 S. Karger AG, Basel

Introduction

Psychosomatic medicine is an interdisciplinary branch
of medicine which studies the effects of social, psycho-
logical, and behavioral factors on bodily processes, their
relationship with one another, and quality of life [1]. This
article addresses the topic of psychodermatology, which
is a subbranch of psychosomatics [2].

A psychodermatological disorder is a condition that
involves an interaction between the nervous and the in-
tegumentary system. Psychodermatological disorders fall
into three categories: psychophysiological disorders, pri-
mary psychiatric disorders, and secondary psychiatric
disorders [3].

In this paper we attempt to further explore a psycho-
dermatology topic: ‘the relationship of major depression
with psoriasis’. Currently, not much is known about this
association other than specific research which emphasiz-
es that psoriasis leads to depression. However, in this ar-
ticle we attempt to explore a different aspect of this asso-
ciation, i.e. ‘whether major depression causes enough
skin damage which ultimately leads to psoriasis? Or are
there any inflammatory markers or cytokines released
during depression that can trigger the onset of psoriasis?’
Significant research has been done on depression and
psoriasis in the past, and on many of their respective co-
morbidities related to the field of psychodermatology.
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However, little has been done regarding their bidirection-
al nature, and this paper aims to change that.

Psoriasis, or psoriasis vulgaris, is a long-lasting, and
often chronic, immune-mediated inflammatory disease
that is typically characterized by the appearance of patch-
es of abnormal skin [4]. These patches are well-defined
red, itchy, scaly plaques of a silver/white fashion and
range in severity from a minute localization to full body
coverage [5]. Psoriasis disease phenotypes can potentially
weaken with age or increase in severity, depending on
external factors [6]. However, psoriasis is currently not
completely understood as considerable variance exists
amongst disease phenotype and genotype amongst indi-
viduals. Generally speaking, psoriasis is defined as a ge-
netic disease whose onset is due to certain environmental
factors, including family history, physical or emotional
stress, poor standards of living, and withdrawal of sys-
temic corticosteroids [7, 8]. It is believed to be associated
with 2-4% of the population in western countries, with a
higher prevalence amongst Caucasians [9].

Contrary to popular belief, psoriasis is not just a phys-
ical skin problem which leads to depression; it could actu-
ally be caused by major depression due to an immuno-
logical and a neurochemical phenomenon [10]. The
pathophysiology of depression has long been in debate,
and its association with various neurochemicals has been
found. It is a common belief that depression causes be-
havioral problems. However, depression can also lead to
physical pathology on the skin and other organs such as
the heart [11-15]. This subject is widely studied in psy-
chosomatics. This comprehensive review highlights the
pathophysiological association between major depres-
sion and psoriasis.

Depression and Psoriasis: A Psychodermatological
Association

Psoriasis, which is a long-lasting immune-mediated
skin disease characterized by the emergence of red, silver
scaly patches of abnormal skin that range in severity from
a minute localization to full body coverage, is found to be
associated with clinical depression commonly known as
major depression through an immunological phenome-
non [10].

Many studies have shown the possibility of a relation-
ship between common forms of psoriasis and major de-
pressive disorder. In a study by Akay et al. [16], patients
with psoriasis were found to have extremely high Beck
Depression scores, which correlated with Psoriasis Area
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and Severity Index scores, and were considered to be at a
higher depression score than the non-psoriasis-afflicted
controls, similar to an experiment done by Esposito et al.
[17] where depressive symptomology was observed in
62% of psoriasis patients involved in the study of 2,391
patients. In fact in two studies done by Gupta et al. [18,
19], an increase in stress and depressive symptoms were
found to have a significant statistical correlation with an
increase in psoriasis flare-ups and pruritus severity along
with a more clinically disfiguring disease. In addition,
studies have shown that a decrease in depression/depres-
sive symptoms due to medication or therapy is associated
with a decrease in psoriasis severity and vice versa [20-
26]. The question now remains: is this correlation merely
due to the negative psychological effects inherent in any
clearly discernible skin disorder, or any disorder in gen-
eral, such as social anxiety, low self-esteem, shame/em-
barrassment etc., or is there an underlying pathophysio-
logical mechanism involved? This study explores the dif-
ferent mechanisms that have been shown in relation to
the aforementioned conditions.

Immunological Changes in Psoriasis

The pathophysiology of psoriasis has been studied in
depth, and inflammatory and immunological associa-
tions have been found. Psoriasis has been found to be due
to the occurrence of macrophages, T cells, and dendritic
cells migrating away from the dermis and towards the
epidermis [27, 28] and subsequently releasing inflamma-
tory cytokines such as tumor necrosis factor-a, (TNF-a),
interleukin 1p (IL-1pB), and IL-6, IL-22, or a type-1 cyto-
kine profile (IL-2, interferon-y, IFN-y, and TNF-a). Ac-
cording to another notion, psoriasis involves a defect in
regulatory T cells and in the regulatory cytokine IL-10.
These chemical messages from dendritic cells and T cells
trigger keratinocytes to release cytokines (IL-1, IL-6, and
TNF-a), which signal downstream inflammatory cells to
cause more inflammation [29].

Denderitic cells bring the use of the innate immune sys-
tem and adaptive immune system together. These sys-
tems are activated in psoriatic lesions [30], consequently
resulting in inflammation, psoriaticlesions, and increased
keratinocyte production [31]. Skin in psoriatic patients
goes through excessive cell growth and production, which
is probably more than that observed in wound healing
[32], and is replaced rapidly in 3-5 days in psoriatic pa-
tients compared to the standard 28-30 days, without re-
lease through shedding [33]. Theoretically speaking, this
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is all assumed to be due to a mutation in the regulatory
cytokine IL-10 or defects in surrounding regulatory T
cells; however, the inflammatory pathway itself is not
unique [29]. A neurotrophin known as brain-derived
neurotrophic factor (BDNF), which plays an integral role
in neuroplasticity and mental disorders, was found to be
associated with psoriasis by Brunoni et al. [34]. The au-
thors calculated the blood BDNF levels instead of brain
BDNF levels and found that these BDNF levels are re-
duced in depression and psoriasis. Abnormal IL-17 ex-
pression has also been observed in psoriatic patients with
therapeutic inhibition showing success in reducing dis-
ease severity [35, 36]. Furthermore, as has been discussed
above, inflammatory cytokines like TNF-a, IFN-y, and
other type-1 cytokines play a crucial part in the patho-
physiology of psoriasis [26].

Systemic Immunological Changes in Major
Depression

On the other hand, major depression along with in-
flammatory markers have been studied in depth by many
authors. A study by Wong et al. [37] also highlighted that
immune system dysregulation occurs in major depressive
disorder along with increased levels of CXCL10/IP-10,
which decreased in response to antidepressants, suggest-
ing type-1 T-cell activity. Another study by Miller et al.
[38] found that patients with major depression had aug-
mented levels of peripheral blood inflammatory bio-
markers, including inflammatory cytokines, which inter-
acted with the pathophysiological domains involved
in depression, including neurotransmitter metabolism,
neuroendocrine function, and neural plasticity. They fur-
ther activated inflammatory pathways which increased
oxidative and nitrosative stress which, in turn, stimulated
inflammatory signaling molecules such as nuclear factor
kappa B through sympathetic nervous system outflow
pathways [38, 39]. Moreover, evidence exists that antide-
pressant therapy is associated with reduced inflammatory
responses [40]. It has also been observed that in certain
cases chronic inflammation is a prevalent component of
mood disorders, including depression [41]. Elevation in
the concentration of proinflammatory cytokines, includ-
ing prostaglandin E2, C-reactive protein (CRP), TNF-q,
IL-1pB, IL-2, and IL-6, has also been connected with major
depressive disorder, and there may potentially exist a
dose response with a higher concentration of inflamma-
tory markers linked to more severe depressive morbidity
(41, 42]. Additionally, proinflammatory cytokines have
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been shown to induce sickness behavior and depressive
symptoms in dogs, and this may also occur in humans
[43]. Serotonin transporter availability and function is in-
creased by proinflammatory cytokines, thus triggering
depression in rodent models. Krishnadas et al. [10] pro-
posed that increased circulating inflammatory cytokine
concentrations, especially of TNF-a, could be linked with
greater 5-HTT availability, and that TNF-a inhibition
with etanercept (soluble TNF receptor:Fc) would possibly
decrease the 5-HTT availability.

According to a study, high levels of proinflammatory
cytokines (TNF-aand IL-6) have been found in depressed
patients [44]. This is usually independent of any preexist-
ing chronic inflammatory disorders. Inflammation in de-
pression has been studied in depth by various other au-
thors. They discussed increased proinflammatory cy-
tokines, increased acute-phase proteins, and increased
expression of chemokines and adhesion molecules in de-
pressive patients [45-61]. In relation to depressed pa-
tients, increased levels of IL-1-p and TNF-a have also
been found in the peripheral blood circulation and in the
cerebrospinal fluid [62-65]. In addition, it has also been
observed that the therapeutic administration of the cyto-
kine IFN-a causes depression in up to half of depressive
patients, which provides further evidence about the role
of inflammation in depression [66].

Bidirectional Inflammatory and Neurochemical
Phenomenon

The above-mentioned paragraphs denote that many
inflammatory markers and cytokines which are released
during depression are also released during psoriasis.
Therefore, we believe a possible connection between the
two conditions exists. This notion is also supported by
many other authors in various research articles [67]. Fur-
thermore, genetic variations of the serotonergic system
have been described, including a variable number of tan-
dem repeat polymorphisms in intron 2 of the 5-HTT gene
and polymorphism of serotonin receptors, which could
play a role in the pathogenesis of psoriasis and depressive
symptoms in psoriasis patients [67].

Proof of any sort of direct positive or negative relation-
ship between psoriasis and depression and its directional-
ity in it is extremely difficult to attain, yet despite that ev-
idence does exist supporting the theory that the relation-
ship is bidirectional. Psoriasis is known to have a number
of different comorbidities, as shown in a study by Ni and
Chiu [68], such as cardiovascular disease, obesity, diabe-
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tes, hypertension, dyslipidemia, metabolic syndrome,
nonalcoholic fatty liver disease, cancer, anxiety and de-
pression, and inflammatory bowel disease. Inflammatory
bowel disease was found to be at a higher prevalence in
psoriasis patients compared to the general population.
Additionally, the administration of proinflammatory cy-
tokines in certain of the above therapies was linked to pso-
riasis morbidity. A similar study by Schiepers et al. [69]
found that the administration of proinflammatory cyto-
kines in animals induced ‘sickness behavior’ or a pattern
of behavioral abnormalities closely associated with the be-
havioral symptoms of depressive disorder in humans. In
theory, an increase in proinflammatory cytokines such as
those previously mentioned to be associated with psoriasis
— that lead to inflammation and psoriatic lesions observed
in psoriasis patients — can cause hypothalamic-pituitary-
adrenal (HPA) axis hyperactivity observed in major de-
pressive disorder and disturb the negative feedback inhi-
bition of circulating corticosteroids on the said axis as well
as lower serotonergic (5-HT) neurotransmitter levels.
This can activate signal cascades that lead to what is con-
sidered depressive symptomology, including peripheral
cell-mediated activation, inflammation and induction of
oxidative and nitrosative stress pathways, central microg-
lial activation, decreased neurogenesis, increased apopto-
sis, and melancholy, anxiety, and fatigue and somatic
symptoms [69, 70]. On the flip side, major depressive dis-
order can increase the concentration of inflammatory cy-
tokines present systemically, which can lead to or increase
psoriasis severity, and studies have also shown that de-
pressive events generally predate psoriasis onset [71-73].
In addition, some other research studies also described
that the risk for having psoriasis increases significantly in
patients who have moderate to severe depression [74-76].
Psychological stress has also been found to cause pheno-
typic changes in patients, potentially triggering psoriasis,
and to have an association with CRP levels in women with
psoriasis [77, 78].

In addition to Inflammation, melatonin levels can also
relate depression with psoriasis. Depression has been
found to lead to diminished melatonin secretion in pa-
tients compared to unafflicted patients following a nor-
mal circadian rhythm. Although primarily involved in
regulating sleep cycles, melatonin has been found to have
an additional influence on the immune system, specifi-
cally on levels of TNF-a, IL-6, and IL-8 along with other
products of the inflammation cascade [79-82]. Similarly,
melatonin levels were found to be abnormally low in pa-
tients with skin disorders, including psoriasis [83]. Fur-
thermore, a reduction in depressive state was found to

Psychopathophysiology of Depression-
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normalize melatonin levels and cause a regression of pso-
riatic lesions [80]. Phototherapy may be an effective strat-
egy in regulating melatonin levels, decreasing psoriatic
inflammation, and lessening depressive symptoms that
further aggravate psoriasis [84].

Increased levels of proinflammatory cytokines, espe-
cially TNF-a and IL-6, are seen in depressed patients. In
a study by Golpour et al. [85], 60% of psoriatic patients
believed stress was a causal factor for their psoriasis, and
a significant association has been found for patients with
psoriasis with clinical depression, clinical anxiety, and
suicidal ideation [85, 86]. Research evidence suggests that
TNEF-a blockers, used in the treatment of psoriasis, could
be helpful in reducing depressive symptoms for patients
with psoriasis and other chronic inflammatory condi-
tions [44]. Furthermore, an interesting study involving
genes was conducted between depression and psoriasis by
Demirhan et al. [87]. The authors used cell cultivation
and conventional G-banding. They observed mostly nu-
merical changes; chromosomes 8, 22, 21, 15, X, and Y
were affected mostly, with 8 being the most commonly
involved chromosome. Structural changes comprised of
duplications, deletions, translocations, and breaks, with
a focus on loci on del(1)(q12-q23), del(1)(q21.1-q24),
del(1)(q21.1-q23),  del(10)(p11.2-pter), der(2)t(2;4)
(p25;p12), 1(2;22)(p14;p13), t(19;Y)?, and dup(10)(q26).
They thought that the susceptibility genes of major de-
pression or psoriasis could be located on these loci. Nu-
merical sex chromosomal analysis included 4 with 45,X
(5.8%), 3 with 47,XXY (4.3%), and 4 with structural chro-
mosome X (5.8%): del(X)(q13), del(X)(p11-pter), del(X)
(q21.3), and inv(Y)(q11.2). They also performed an im-
munological study. The results of the immunological
study demonstrated that the percentage of CD2+, CD4+,
and CD8+ lymphocytes of the father were remarkably
raised, while on the other hand CD4+ lymphocytes were
reduced in the mother, in comparison to the controls. In
the son, the percentage of CD8+ lymphocytes was higher,
whereas the CD4 level was reduced. The CD4/CD8 ratio
of the father and the son was found to be remarkably high.
The results may suggest that major depression and pso-
riasis have a high impact on both genetic and immuno-
logical parameters (tables 1, 2).

Conclusion
Although extensive research has not been conducted

on the subject, there is substantial evidence that a rela-
tionship between depression and psoriasis exists and that
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Table 1. Details of some of the studies from the review

Author/ Country  Study Population Sample size Diagnostic ~ Main points

publication design criteria

year

Chongetal.  Australia Review N/A N/A N/A Psoriasis is a common chronic inflammatory skin condition in which

[7],2013 patients suffer from mild-to-chronic plaque skin plaques; the disease

manifests through an excessive inflammatory response in the skin due
to complex interactions between different genetic and environmental
factors; psoriasis can affect the physical, emotional, and psychosocial
well-being of patients, and currently there is no cure with treatments
focusing primarily on the use of anti-inflammatory agents to control
disease symptoms

Huertaetal. UK Cross-sectional ~ The study population 3,994 cases Un- The incidence rate of psoriasis was 14 per 10,000 person-years;

[8], 2007 study comprised patients of psoriasis specified patients with antecedents of skin disorders and skin infection within
receiving a first-ever and a random the last year carried the highest risk of developing psoriasis (OR, 3.6,
diagnosis of psoriasis sample of 95% CI, 3.2-4.1 and OR, 2.1, 95% CI, 1.8-2.4, respectively); also,
between January 1, 1996 10,000 smoking was found to be an independent risk factors for psoriasis
and December 31, 1997 controls (OR, 1.4,95% CI, 1.3-1.6); we did not find an association between
and who were free of risk of psoriasis and antecedents of stress, diabetes, hypertension,
cancer hyperlipidemia, cardiovascular disease, or rheumatoid arthritis

Esposito etal. Italy Cross-sectional 1,528 Italian men and 863 2,391 DSM-IV Depressive symptomatology was observed in 1,482/2,391 patients

[17], 2006 study women all with psoriasis (62% overall; females, 63%; males, 61%); men <40 years of age were

significantly more likely to report depressive symptoms than were
men >40 years of age (67 vs. 58%, respectively, p = 0.002)

Gupta et al. USA Cross-sectional 64 high-stress reactorsand 127 DSM-1V The high-stress reactors had more disfiguring disease clinically (p <

[18], 1989 study 63 low-stress reactors, all 0.02); psychologically, they tended to rely more upon the approval of
with psoriasis others (p < 0.05) and experienced more psoriasis-related daily stress

(p < 0.005); the high-stress reactors also reported more flare-ups of
their psoriasis during the 6 months prior to admission (p < 0.05)

Gupta et al. USA Cross-sectional ~ Outpatients with 252 DSM-1V A direct correlation (Pearson’s r = 0.34, p < 0.0001) between pruritus

[19], 1994 study mild-to-moderate psoriasis severity and the Carroll Rating Scale for Depression score was obser-
(n = 77), atopic dermatitis ved; the correlations between pruritus severity and Carroll Rating
(n = 143), and chronic Scale for Depression scores for each individual diagnostic group were
idiopathic urticaria as follows: psoriasis: Pearson’s r = 0.32, p = 0.004; atopic dermatitis:
(n=32) Pearson’s r = 0.21, p = 0.013; chronic idiopathic urticaria: Pearson’s

r=0.34,p=0.06

Fortuneetal. USA Longitudinal Patients with psoriasis 93 DSM-IV As compared with standard treatment alone, analysis of covariance

[23], 2002 study attending an outpatient indicated that participation in the Psoriasis Symptom Management
psoriasis specialty clinic Programme resulted in a greater reduction in clinical severity of
who chose to receive psoriasis (p = 0.001), anxiety (p = 0.001), depression (p = 0.001),
standard psoriasis psoriasis-related stress (p = 0.001), and disability (p = 0.04) after 6
treatment alone (n = 53) or weeks and 6 months of follow-up
to enter the Psoriasis
Symptom Management
Programme as an adjunct
to standard therapy
(n =40)

Uyemura et al. USA Cross-Sectional ~ Biopsies were obtained Unspecified DSM-1V Psoriatic lesions have a type-1 cytokine profile ( IL-2, IFN-y, and

[31],1993 Study from both lesional skin and TNF-a), without a significant component of type-2 cytokines (IL-4,
lesion-free skin of IL-5, and IL-10), accompanied by aberrant expression of ELAM-1 and
individuals with psoriasis VCAM-1 on dermal endothelial cells, and ICAM-1 on epidermal
and compared to normal keratinocytes; 4 of 5 lesion-free biopsies from psoriatic patients had
skin biopsies from control prominent cytokine mRNA expression compared with skin from
subjects normal donors (particularly TNF-a, IL-1a, and IL-1p, with lesser

increases in IFN-y and granulocyte/macrophage colony-stimulating
factor), which was accompanied by aberrant adhesion molecule
expression in the same 4 samples

Wong et al. USA Cross-sectional ~ Mexican Americans with Unspecified DSM-IV SNPs in 2 genes critical for T-cell function are associated with

[37],2008 study major depressive disorder susceptibility to major depressive disorder: PSMB4 (proteasome-f,

subunit), important for antigen processing, and TBX21 (T bet),
critical for differentiation; analyses revealed a significant combined
allele dose-effect: individuals who had 1, 2, and 3 risk alleles were 2.3,
3.2, and 9.8 times more likely to have the diagnosis of major
depressive disorder, respectively; associations of several SNPs and
antidepressant response were also found; those genes support the role
of T-cell (CD3E, PRKCH, PSMD9, and STAT3) and HPA axis
(UCN3) functions in treatment response; in major depressive disorder
there were increased levels of CXCL10/IP-10, which decreased in
response to antidepressants; this further suggests predominance of
type-1 T-cell activity in major depressive disorder
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Table 1 (continued)

Author/
publication
year

Country

Study
design

Population

Sample size

Diagnostic
criteria

Main points

Miller et al.
[38], 2008

USA

Review

N/A

N/A

N/A

Increased peripheral blood inflammatory biomarkers, including
inflammatory cytokines, are seen in depressive patients

Motivala etal. USA

[40], 2005

Cross-sectional
study

Patients with acute
DSM-IV major depressive
disorder (n = 22) and age-,
gender-, and body
weight-matched
comparison controls
(n=18)

40

DSM-1V

Compared with matched controls, depressed patients showed
significant (p < 0.05) nocturnal elevations of circulating levels of IL-6
and sICAM; both sleep latency and REM density had moderate
correlations with IL-6 and sSICAM (r > 0.30); backward regression
analyses indicated that sleep latency (f = 0.34, p < 0.05) and REM
density (B = 0.27, p = 0.09) were better predictors of IL-6 than
depressive status; similarly, sleep latency (f = 0.27, p = 0.06) and REM
density (B = 0.32, p = 0.02) were also better predictors of SICAM

Rosenblat et al. Canada,
[41], 2014 Brazil

Synthetic
review

N/A

N/A

N/A

Accumulating evidence implicates inflammation as a critical mediator
in the pathophysiology of mood disorders; indeed, elevated levels of
proinflammatory cytokines have been repeatedly demonstrated in
both major depressive disorder and bipolar disorder patients; further,
the induction of a proinflammatory state in healthy or medically ill
subjects induces ‘sickness behavior’ resembling depressive
symptomatology; potential mechanisms involved include, but are not
limited to, direct effects of proinflammatory cytokines on monoamine
levels, dysregulation of the HPA axis, pathological microglial cell
activation, impaired neuroplasticity, and structural and functional
brain changes

McNally etal. USA

[42], 2008

Systematic
review

N/A

N/A

N/A

Multiple lines of evidence suggest that inflammation and glutamate
dysfunction contribute to the pathophysiology of depression; in this
review an overview of how these 2 systems may interact is provided;
excess levels of inflammatory mediators occur in a subgroup of
depressed patients; studies of acute experimental activation of the
immune system with endotoxin and of chronic activation during
IFN-a treatment show that inflammation can cause depression;
peripheral inflammation leads to microglial activation which could
interfere with excitatory amino acid metabolism leading to
inappropriate glutamate receptor activation; loss of astroglia, a feature
of depression, upsets the balance of anti- and proinflammatory
mediators and further impairs the removal of excitatory amino acids;
microglia activated by excess inflammation, astroglial loss, and
inappropriate glutamate receptor activation ultimately disrupt the
delicate balance of neuroprotective versus neurotoxic effects in the
brain, potentially leading to depression

Moon et al. UK
[43], 2013

Systematic
review

N/A

N/A

N/A

Activation of neurohormones by stress is predominantly via the HPA
axis with upregulation of CRH, adrenocorticotrophic hormone, and
glucocorticoids, alongside neuropeptide stress response mediators; the
immune system is profoundly altered: glucocorticoids inhibit IL-12,
IFN-y, and TNF via antigen-presenting cells and Th1 cells. IL-4,
IL-10, and IL-13 are upregulated via Th2 cells; cortisol exerts an
immunosuppressive effect shifting Th1 to Th2-mediated immunity;
CRH also directly affects localized inflammatory responses; skin has a
fully functional peripheral HPA axis that translates and coordinates
the peripheral stress response from the central HPA axis, creating its
own cutaneous homeostasis; neuropeptides, substance P and nerve
growth factor facilitate communication between neuronal and
immune cells and promote migration of macrophages and monocytes
through vascular endothelium; the cutaneous immune system may
also regulate the central nervous system; mast-cell histamine increases
the expression of CRH messenger RNA in the hypothalamus of dogs,
and IL-1 and IL-6 (elevated in psoriasis) trigger CRH release;
furthermore, proinflammatory cytokines can induce sickness behavior
and depressive symptoms

Maes et al. Thailand

[70], 2011

Systematic
review

N/A

N/A

N/A

This review gives an explanation for the multiple ‘comorbidities’
between depression and a large variety of brain disorders related to
neurodegeneration (e.g. Alzheimer’s, Parkinson’s and Huntington’s
disease, multiple sclerosis, and stroke), medical disorders (such as
cardiovascular disorder, chronic fatigue syndrome, chronic
obstructive pulmonary disease, rheumatoid arthritis, psoriasis,
systemic lupus erythematosus, inflammatory bowel disease, irritable
bowel syndrome, leaky gut, diabetes type 1 and 2, obesity and the
metabolic syndrome, and HIV infection), and conditions such as
hemodialysis, IFN-a-based immunotherapy, the postnatal period, and
psychosocial stressors; the common denominator of all those
disorders/conditions is the presence of microglial activation and/or
activation of peripheral oxidative and nitrosative stress pathways
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Table 1 (continued)

Author/ Country
publication
year

Study
design

Population Sample size

Diagnostic
criteria

Main points

Devrimci- USA
Ozguven et al.
(72], 2000

Cross-sectional
study

Psoriasis patients 50

DSM-1V

34 patients declared that they had had a psychologically stressful life
event in the last 3 months prior to the beginning of the illness; the
mean PASI score was 1.75+1.65, BDI score 13.58 +6.11, STAI-I score
39.54+9.18, STAI-II score 46.58 +8.05, LSS score 9.18 +4.39, CECS
score 51.64+9.75, and BIS score 93.74+16.67

Maginetal. ~ USA
[73], 2008

Longitudinal
study

Patients with acne, 62
psoriasis, or atopic eczema
recruited from both

specialist dermatology and
general practices

DSM-1V

Teasing, taunting, or bullying was a considerable problem for a
significant minority of acne, psoriasis, and atopic eczema participants;
themes that emerged were the universally negative nature of the
teasing, the use of teasing as an instrument of social exclusion and as a
means of establishing or enforcing power relationships, teasing related
to contagion and fear, the emotional and psychological sequelae of
teasing, and the theme of ‘insensate’ teasing; for those who had
suffered teasing or bullying, this was causally linked in respondents’
accounts with psychological sequelae, especially self-consciousness
and effects on self-image and self-esteem; experiences of teasing and
bullying were found to have principally occurred during the
adolescence of participants, and the perpetrators were other
adolescents, but there were findings of respondents with psoriasis also
having been subjected to ridicule or derogatory remarks by health
professionals; teasing, taunting, and bullying may represent an
underappreciated source of psychological morbidity in children and
adolescents with these common skin diseases

Kartha et al. India
(79], 2014

Cross-sectional
study

36 psoriasis cases and 36 72
age- and gender-matched
healthy controls

DSM-1V

Nighttime levels of melatonin levels in serum showed a significant
decline in psoriasis cases compared with controls; melatonin is anti-
inflammatory in nature, and low levels contribute to pruritus which
may cause koebnerization and further aggravation of psoriasis;
modulation of melatonin secretion may be a possible alternate
mechanism by which methoxypsoralens and phototherapy help in the
management of psoriasis and associated depression; recent reports
suggest that antidepressants such as agomelatine, a new melatonergic
agonist, attenuates the inflammatory changes in depression by
reducing the release of the proinflammatory cytokines from activated
microglia, which correlates with an improvement in monoamine
neurotransmitter function; this may open up possibilities for a new
generation of antidepressants in the future for the management of
depression, a major comorbidity in patients with psoriasis

Carrillo- Spain
Vico et al.
[81],2013

Systematic
review

N/A N/A

N/A

Melatonin modulates a wide range of physiological functions with
pleiotropic effects on the immune system; despite the large number of
reports implicating melatonin as an immunomodulatory compound,
it still remains unclear how melatonin regulates immunity; while
some authors argue that melatonin is an immunostimulant, many
studies have also described anti-inflammatory properties; the data
reviewed in this paper support the idea of melatonin as an immune
buffer, acting as a stimulant under basal or immunosuppressive
conditions or as an anti-inflammatory compound in the presence of
exacerbated immune responses such as acute inflammation

Esposito Italy
and Cuzzocrea
(82], 2010

Systematic
review

N/A N/A

N/A

Melatonin reduces chronic and acute inflammation; the
immunomodulatory properties of melatonin are well known; it acts
on the immune system by regulating cytokine production of
immunocompetent cells; experimental and clinical data shows that
melatonin reduces adhesion molecules and proinflammatory
cytokines and modifies serum inflammatory parameters; melatonin
improves the clinical course of illnesses which have an inflammatory
etiology; moreover, experimental evidence supports its actions as a
direct and indirect antioxidant, scavenging free radicals, stimulating
antioxidant enzymes, enhancing the activities of other antioxidants, or
protecting other antioxidant enzymes from oxidative damage; several
encouraging clinical studies suggest that melatonin is a
neuroprotective molecule in neurodegenerative disorders where brain
oxidative damage has been implicated as a common link

Kannanetal. USA
(87], 2013

Review

N/A N/A

N/A

TNF-a antagonists, frequently used in the treatment of psoriasis, may
be helpful in directly reducing depressive symptoms for patients with
psoriasis and other chronic inflammatory conditions
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Table 2. The changes in inflammatory markers involved in psoriasis and depression

Inflammatory markers in psoriasis

Inflammatory markers in depression

— BDNF levels are decreased

— BDNF levels are decreased

— Increased levels of T cells, dendritic cells, and
inflammatory cytokines, including TNF-a, IL-1,

IL-6, IL-2, and IFN-y

- Elevation in the concentration of proinflammatory
cytokines, including prostaglandin E2, CRP,
TNF-a, IL-1p, IL-2, and IL-6

- Mutations in the regulatory cytokine IL-10 or
defects in surrounding regulatory T cells

— Increased levels of CXCL10/IP-10, which
decreased in response to antidepressants

— Presence of inflammatory cytokines such as TNF-a,

IFN-y, and other type-1 cytokines

- Increased levels of peripheral blood inflammatory
biomarkers, including inflammatory cytokines

- Abnormally low melatonin levels and decreased

neurotransmitter response

— Diminished melatonin secretion

- Raised percentage of CD2+, CD4+, and CD8+
lymphocytes and reduced percentage of CD4+
lymphocytes in comparison with controls;

remarkably high CD4/CD8 ratio

- Raised percentage of CD2+, CD4+, and CD8+
lymphocytes and reduced percentage of CD4+
lymphocytes in comparison with controls;
remarkably high CD4/CD8 ratio

— Increased serotonin transporter activity and

function

— Greater 5-HTT availability and increased levels of
downstream proinflammatory cytokines, especially
TNF-a and IL-6

this relationship is bidirectional. Depression and psoria-
sis are more than coincidental comorbidities of each oth-
er, and in many cases psoriasis severity is strongly associ-
ated with an increase in depressive symptoms and vice
versa. Major depression itself is a disorder that is often
poorly characterized and not well defined in a majority of
psoriasis and depression studies, and therefore there is an
incredible amount of missing data as to what proportion
of psoriasis patients may actually be suffering from major
depressive disorder, potentially leading to smaller ob-
served numbers. Depression and psoriasis have been hy-
pothesized to be linked through inflammatory mecha-
nisms, and this paper supports that hypothesis. Depres-
sion has been found to increase the concentration of
proinflammatory cytokines systemically in patients af-
flicted with the disease, and these same proinflammatory
cytokines migrate towards the epidermis and cause pso-
riatic lesions in susceptible patients, either increasing
psoriasis severity or potentially leading to its outbreak.
On the other hand, mutations in genes related to psoriasis
cause an increase in the same proinflammatory cytokines.
These cytokines can cause HPA axis hyperactivity ob-
served in major depressive disorder and disturb the nega-
tive feedback inhibition of circulating corticosteroids on
the said axis and lead to lower serotonergic (5-HT) neu-
rotransmitter levels, thus leading to depressive disorder.

Psychopathophysiology of Depression-
Induced Psoriasis and Vice Versa

In addition, circulating melatonin levels are known to be
increasingly low in both psoriasis and depression pa-
tients, more so in patients with both conditions, and reg-
ulating melatonin levels have shown an effect on reducing
the clinical severity of both conditions simultaneously.
Thus, we believe that in the near future this melatonin
level could also be used globally as a marker for depres-
sion-induced psoriasis until the mystery of the psoriasis
caused by the depression neurochemicals is totally re-
solved. As of now, we believe that depression leads to pso-
riasis by a pathophysiological phenomenon which needs
more understanding in the near future, especially due to
the fact that certain biomarkers present after inflamma-
tion in depression are not present in psoriasis and vice
versa. As such, antidepressant therapy may be effective in
reducing psoriasis severity, psoriasis treatment may also
have an effect on a patient’s depressive symptoms, and
phototherapy may be a potent treatment for both. How-
ever, we believe that the above evidence is still inconclu-
sive about why not all depressed patients acquire psoriasis
and why not all psoriasis patients acquire depression. We
believe future studies dealing with the neuroimmunology
of major depression will be able to unearth this associa-
tion in detail and help future scientists in exploring the
detailed mechanism of how major depression induces
psoriasis through a neurochemical phenomenon.
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