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Background: Psoriasis is a chronic systemic skin disease affecting approximately 2% of the global population. In addition to
the characteristic inflammatory changes on the skin, patients with psoriasis often experience comorbidities, in-
cluding depressive symptoms and anxiety. This study aimed to investigate the relationship between the course
of psoriasis and the mental state of patients.

Material/Methods: The study was conducted among 70 patients with psoriasis. An interview was conducted to assess the course
of psoriasis. The Beck Depression Inventory (BDI) and Hospital Anxiety and Depression Scale (HADS) were used.
CRP concentration as well as VAS, NRS, and PASI scales were measured. The results were subjected to statis-
tical analysis.

Results: Psoriasis was severe in 50% of the patients. Most (52.8%) of patients had moderate pruritis (VAS) and 58.5%
had moderate pain (NRS). Moderate depressive symptoms (BDI) were present in 60% of patients, 18.6% had
pathological anxiety (HADS-A), and 18.6% had pathological depression (HADS-D). CRP levels were significant-
ly associated with PASI, VAS, and NRS.

Conclusions: The mental state of the patient plays an essential role in the course of psoriasis, and negative emotions affect
the severity of skin symptoms. Emotional stress to patients with psoriasis should be limited, which will un-
doubtedly contribute to overall improvement of health.
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Background

Psoriasis is an incurable, non-infectious skin disease. It is char-
acterized by a chronic and relapsing course with periods of ex-
acerbation and remission. It is estimated that approximately
1.5% of children in Europe have psoriasis, and patients with
psoriasis make up 4% of dermatological patients under the age
of 16 years. In the general world population, the proportion of
adults with psoriasis is approximately 2% [1]. The etiopatho-
genesis of psoriasis is complex and still not fully understood.
Genetic factors play an undeniable role, with approximately
30% of psoriasis cases having a familial pattern. The morpho-
logical picture of the disease is characterized by great diver-
sity and varying degrees of severity. The primary lesion is a
small papule that increases in size, resulting in the formation
of confluent inflammatory foci. The pathomechanism involves
many pro-inflammatory cytokines (IL-1, IL-6, IL-8, IL-12, IL-17,
IL-18, IL-22, IL-23, TNF, INF, TGF) released by lymphocytes, ke-
ratinocytes, mast cells, endothelial cells, and fibroblasts. The
essence of the disease process is excessive proliferation of the
epidermis, with an 8-fold reduction in the duration of the cell
cycle, from 28 to 3-4 days [2].

One of the key dimensions of the human mental condition is
the importance of external appearance and attitude towards
one’s own body. Physicality, including the appearance of the
skin, is associated with well-being, self-esteem, building self-
esteem, and maintaining satisfying interpersonal relationships.
Psychodermatology is a sub-branch of medicine that explains
the relationship between the nervous system and the skin and
its appendages. Up to 60% of patients with psoriasis have de-
pression [3]. Studies explaining the comorbidity of psoriasis
with depression are ongoing, and suggest a bidirectional re-
lationship in which psoriasis can cause depression and de-
pression can lead to psoriasis, through an immune-mediated
inflammatory process [4]. Psoriasis, like many other dermato-
ses, has a negative impact on the patient’s physical appear-
ance, which can lead to depressed mood, loss of self-esteem,
stigmatization, and social withdrawal, which can lead to anx-
iety and depressive disorders, social phobias, or other adap-
tation problems [2]. In addition, patients with psoriasis often
also have systemic diseases, including cardiovascular diseas-
es, which can reduce functional abilities and quality of life,
which also contributes to depression [5].

The research results obtained so far emphasize the similari-
ties in some elements of the pathomechanism of psoriasis and
depression. Pro-inflammatory cytokines involved in the patho-
genesis of psoriasis can cause excessive activation of the hy-
pothalamic-pituitary-adrenal axis, which causes a decrease
in serotonin levels and, consequently, the development of de-
pression. Decreased melatonin levels demonstrated in both
psoriasis and depression correlate with increased release of
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pro-inflammatory cytokines such as IL-6, IL-8, and TNF-a.. Other
common aspects of the pathomechanism include increased ac-
tivity of CD4+/CD8+ cells, and release of cytokines IL-17, IL-13,
IL-23, IL-10, IL-1B, IL-2, and INF-y through processes mediated
by Th1 and Th17 lymphocytes [4]. Treating patients with pso-
riasis with TNF-a or IL-12/IL-23 antagonists reduces depres-
sive symptoms, while treating depressed patients with anti-
depressants reduces the need for anti-psoriatic drugs. Higher
levels of IL-6 in patients with psoriasis correlate with increased
severity of depressive symptoms in these patients. However,
the results of many studies do not support the assumption
that all patients with psoriasis are depressed and vice versa.
It is therefore necessary to carry out further work on this top-
ic [6]. Elevated levels of the C-reactive protein (CRP) have been
shown in both depression and psoriasis. It was found that the
severity of symptoms such as fatigue, anxiety, sleep disorders,
psychomotor impairment, and difficulty concentrating are cor-
related with an increase in CRP concentration [7]. In patients
with psoriasis, higher CRP levels were correlated with great-
er severity of the disease, and the CRP level can be used as a
predictor of cardiovascular risk in these patients [8].

Although the association between psoriasis and the mental
health of patients has been the subject of previous scientific
research, our study enriches the understanding of the psycho-
somatic dimensions of psoriasis. We focused on the psycho-
logical implications of psoriasis and the necessity of a holistic
approach to psoriasis treatment. The aim of our study was to
analyze the relationship between the course of psoriasis and
the mental state of patients.

Material and Methods

The study fully complied with all applicable institutional and
governmental regulations concerning the ethical use of human
volunteers, and with the terms of the Helsinki Declaration. The
Institutional Review Board approved the study protocol (the
Bioethics Committee of the University of Nicolaus Copernicus
in Torun, Ludwik Rydygier Collegium Medicum in Bydgoszcz,
Poland; approval no. 200/2019) and all the recruited subjects
gave written informed consent.

Participants

The study sample consisted of 70 respondents, including 33 wom-
en and 37 men, average age 44.5 years, selected from among in-
patients at the Dermatology and Venerology Department of the
University Hospital of Nicolaus Copernicus University in Torun,
Ludwik Rydygier Collegium Medicum in Bydgoszcz, Poland.

The sampling followed strict inclusion criteria: 1) clinical diag-
nosis of psoriasis confirmed by a dermatologist, 2) no general
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psoriasis treatment in the least 3 months preceding the study,
3) no mental and neurological diseases, 4) age over 18 years.

Psychological Assessment

Depression was screened by using both the Beck Depression
Inventory (BDI) and the Hospital Anxiety and Depression Scale
(HADS). Anxiety was screened using the Hospital Anxiety and
Depression Scale. The respondents were not subjected to a
formal psychiatric diagnosis.

CRP Concentration

We collected 10 ml of blood from the ulnar vein from all pa-
tients. Blood samples were collected in tubes containing a clot
activator. After clotting at room temperature, the blood was
centrifuged (centrifugation parameters: 4500 rpm/10 min) to
isolate the serum, which was stored at -80°C until further use.
CRP concentration was measured by our local hospital labo-
ratory according to routine protocols and following the man-
ufacturers’ instructions.

Clinical Assessment

We conducted an analysis of respondent data, including se-
lected clinical parameters (age, gender, disease course), and
results of the VAS, NRS, PASI, HADS, and BDI questionnaires,
which are reported below.

The Visual Assessment Scale (VAS) is a scale consisting of a
10-cm-long line and a single question. It is mostly used in clin-
ical trials for measuring itch intensity and has high reliabili-
ty and concurrent validity. The left end-point represents “no
itch” and the right end-point represents the “worst imagin-
able itch” [9].

It can be interpreted as follows:
VAS 0=no pruritus

VAS <3=mild pruritus

VAS >3-<7=moderate pruritus
VAS >7-<9=severe pruritus

VAS >9=very severe pruritus

The Numeric Pain Rating Scale (NRS) is a unidimensional mea-
sure of pain intensity in adults. The 11-point numeric scale rang-
es from ‘0’ representing one pain extreme (eg, “no pain”) to
‘10’ representing the other pain extreme (ie, “pain as bad as
you can imagine” or “worst pain imaginable”) [10].

The Psoriasis Area and Severity Index (PASI) is a widely used
instrument in psoriasis trials that assesses and grades the se-
verity of psoriatic lesions and the patient’s response to treat-
ment. It produces a numeric score ranging from 0 to 72. In
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general, a PASI score of 5 to 10 is considered moderate dis-
ease, and a score over 10 is considered severe. In calculat-
ing the PASI, severity is determined by dividing the body into
4 regions: head (h), upper extremities (u), trunk (t), and low-
er extremities (|), that account for 10%, 20%, 30%, and 40%
of the total body surface area, respectively. Each of these ar-
eas is assessed separately for erythema, induration, and scal-
ing, which is rated on a scale of 0 (none) to 4 (very severe).
The extent of psoriatic involvement is graded as follows [11]:
¢ 0=no involvement;

e 1=1% to 9%;

e 2=10% to 29%;

¢ 3=30% to 49%;

¢ 4=50% to 69%;

¢ 5=70% to 89%;

¢ 6=90% to 100%.

BDI is a 21-item, self-report rating inventory that measures
characteristic attitudes and symptoms of depression, address-
ing the severity of cognitive and somatic aspects of depression.
Although the BDI was originally developed as a measure of
the intensity of depression, it has also been used as a screen-
ing instrument in clinical settings [12].

HADS is a widely used short 14-item scale for the measure-
ment of anxiety and depression. It was initially designed as
a tool for hospital staff to use for assessment of the level of
psychological distress of patients. The authors originally pro-
posed a 2-factor solution with 7 items measuring anxiety and
7 items measuring depression, each with a 4-point Likert re-
sponse format. For both scales, results between 0 and 7 points
indicate no symptoms, between 8 and 10 points indicate bor-
derline states, while results between 11 and 21 points sug-
gest pathologies [13].

Statistical Analyses

Python 3.8.10. was used for all analyses. Python modules
used: pandas (1.4.3) used to work on and process data, mat-
plotlib (3.6.2) and seaborn (0.11.2) for data visualization, pin-
gouin (0.5.2) to perform statistical tests, and SciPy (1.9.0) as
background for pingouin library tests. Graphs and basic in-
formation were created for all variables. For continuous vari-
ables, histograms with kernel density estimation and boxplots
were created and 95% confidence intervals were calculated.
For category variables, bar charts with a frequency occurrence
count of a given category were created. Normally distribut-
ed data are presented as meanzstandard deviation and were
analyzed using the independent-samples t test (for variables
derived from a normal distribution or having at least 30 ob-
servations) or ANOVA (for variables derived from a normal dis-
tribution), as appropriate.
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Table 1. Visual Assessment Scale (VAS) results of the study

sample.
Pruritus severity Number Percent
Moderate 37 52.8
Csevere s 24
Verysevere 2 w1
e s 71
N T 14

VAS: mean=5.929 (5.347-6.51), SD=2.466 (2.092-2.927),
variance=6.129 (4.375-8.569), median=6.

Table 2. Numeric Pain Rating Scale (NRS) results of the study

sample.
Pain severity Number Percent
Moderate 41 58.5
Csevere 3 185
mid s 11a
Verysevere 6 86
N - . 29

NRS: mean=5.214 (4.652-5.777, SD=2.384 (2.022-2.83,
variance=5.728 (4.089-8.008), median=5.0.

For the purpose of analysis, we deleted/merged categories. We
removed no pruritus and mild pruritus, and we merged severe
and very severe pruritus. We removed no pain and mild pain,
and we merged severe pain and very severe pain.

Correlations were assessed using the Spearman rank corre-
lation test for nonparametric distribution. Not-normally dis-
tributed data (NRS, VAS, and BDI results) are presented as
median with 1 and 3 quartiles and were analysed using the
Mann-Whitney U test. P value <0.05 was considered to indi-
cate statistical significance.

Results

Most patients had moderate (52.8%), severe (21.4%), or very
severe (17.1%) pruritus. Only 5 patients described their itch as
mild, and 1 respondent declared no itching (Table 1).

Most patients (58.5%) had moderate pain, 18.5% of them
declared severe pain, with only 2 patients declared no pain
(Table 2).

Psoriasis was severe for 50% of patients, with the other half
having moderate disease (Table 3) (mean PASI result of 20.3).
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Table 3. Psoriasis Area and Severity Index (PASI) results of the
study sample.

PASI Number Percent
Moderate 35 50.0
Severe 35 50.0

PASI: mean=5.214 (4.652-5.777, SD=2.384 (2.022-2.83,
variance=5.728 (4.089-8.008), median=5.0.

Table 4. Beck Depression Inventory (BDI) results of the study

sample.

Depressive symptoms Number Percent
Moderate 42 60.0
High 24 34.2
Low 4 5.7

BDI: mean=13.071 (10.859-15.284), SD=9.383 (7.957-11.136),
variance=88.696 (63.316-124.001), median=10.5.

Table 5. Hospital Anxiety and Depression Scale — Anxiety
(HADS-A) results of the study sample.

Anxiety Number Percent
No 48 68.6
Border o 128
CPathology 3 186

HADS-A: Mean=13.071 (10.859-15.284), SD=9.383
(7.957-11.136), variance=88.696 (63.316-124.001), median=10.5.

Table 6. Hospital Anxiety and Depression Scale — Anxiety
(HADS-D) results of the study.

Depression Number Percent
No 38 54.0
CBorder 9 270
Pathology 3 186

In the BDI questionnaire, most patients (60%) had moderate
depressive symptoms, 34.2% of them declared high depres-
sion, and only 4 patients declared low depression (Table 4). In
the HADS-A questionnaire, most patients (68.6%) had no anxi-
ety, 18.6% had pathological anxiety, and 12.8% had borderline
states (Table 5). In the HADS-D questionnaire, most patients
(54%) showed no depressive symptoms, with 27% of respon-
dents indicating borderline states, and 18.6% had pathologi-
cal depression (Table 6).

We found statistically significant positive correlations (P<0.05)
between age and disease duration (in years), age and CRP
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Table 7. Spearman rank correlations.
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Disease Exacerbation
Age duration duration PASI VAS NRS CRP mg/l HADS-A HADS-D BDI
[years] [weeks]
Age r=+0.555 r=+0.028 r=+0.014 r=+0.013 r=+0.126 r=+0.254 r=+0.132 r=+0.084 r=+0.124
8 p=0.000 p=0.817 p=0.906 p=0.912 p=0.299 p=0.034 p=0.278 p=0.489 p=0.307
Disease
duration r=+0.555 r=+0.323 r=+0.051 r=+0.021 r=+0.223 r=+0.254 r=+0.259 r=+0.186 r=+0.036
e p=0.000 p=0.006 p=0.676 p=0.863 p=0.064 p=0.034 p=0.030 p=0.123 p=0.769
:’l‘:::i':’:tw" r=+0.028  r=+0.323 r=+0.122 r=-0.160 r=-0.062 r=+0.014 r=+0.102 r=+0.153 r=-0.012
p=0.817 p=0.006 p=0.313 p=0.187 p=0.610 p=0.909 p=0.403 p=0.207 p=0.920
[weeks]
PASI r=+0.014 r=+0.051 r=+0.122 r=+0.278 r=+0.255 r=+0.449 r=+0.259 r=+0.295 r=+0.038
p=0.906 p=0.676 p=0.313 p=0.020 p=0.033 p=0.000 p=0.030 p=0.013 p=0.756
VAS r=+0.013 r=+0.021 r=-0.160 r=+0.278 r=+0.573 r=+0.431 r=+0.089 r=+0.006 r=+0.019
p=0.912 p=0.863 p=0.187 p=0.020 p=0.000 p=0.000 p=0.462 p=0.959 p=0.878
NRS r=+0.126  r=+0.223 r=-0.062 r=+0.255 r=+0.573 r=+0.384 r=+0.092 r=-0.037 r=-0.057
p=0.299 p=0.064 p=0.610 p=0.033 p=0.000 p=0.001 p=0.449 p=0.758 p=0.642
CRP mg/l r=+0.254 r=+0.254 r=+0.014 r=+0.449 r=+0.431 r=+0.384 r=+0.188 r=+0.100 r=-0.074
8 p=0.034 p=0.034 p=0.909 p=0.000 p=0.000 p=0.001 p=0.120 p=0.411 p=0.541
HADS-A r=+0.132 = r=+0.259 r=+0.102 r=+0.259 r=+0.089 r=+0.092 r=+0.188 r=+0.836 r=-0.009
p=0.278 p=0.030 p=0.403 p=0.030 p=0.462 p=0.449 p=0.120 p=0.000 p=0.943
HADS-D r=+0.084 r=+0.186 r=+0.153 r=+0.295 r=+0.006 r=-0.037 r=+0.100 r=+0.836 r=+0.368
=0.489 p=0.123  p=0.207 p=0.013 p=0.959 p=0.758 p=0.411 p=0.000 p=0.002
BDI r=+0.124 r=+0.036 r=-0.012 r=+0.038 r=+0.019 r=-0.057 r=-0.074 r=-0.009 r=+0.368
p=0.307 p=0.769 p=0.920 p=0.756 p=0.878 p=0.642 p=0.541 p=0.943 p=0.002

A significant positive correlation of the CRP value with age and disease duration was found, but the coefficient values indicate that
the trait relationship is weak. The variable CRP was also positively correlated with the values of the PASI, VAS, and NRS scales. The
values of the coefficients indicate that the trait relationship was moderate. They are also significant positive correlation of the HADS-A

and HADS-D with PASI scale and HADS-D with BDI.

concentrations, disease duration (in years) and exacerbation
duration (in weeks), disease duration (in years) and CRP levels,
disease duration and HADS-A, PASI, and VAS, PASI and NRS,
PASI and CRP concentrations, PASI and HADS-A/HADS-D, VAS
and NRS, VAS, and CRP levels, NRS and CRP concentrations,
and HADS-D and BDI. We found no statistically significant cor-
relations between any of the remaining variables (Table 7).

Among those in the moderate VAS variable group, lower val-
ues of BDI trait were observed compared to the severe group
(Figure 1). Those in the moderate group of NRS variable had
higher average values of BDI variable than those in the se-
vere group (Figure 2).

We demonstrated a lack of statistically significant positive cor-
relations between patient gender and psoriasis severity indices
(PASI, VAS, NRS) as well as emotional state (HADS-A, HADS-D,
BDI) (Figures 3A, 3B; 4A, 4B).

Discussion

Psoriasis is a chronic dermatosis whose complex symptom-
atology also includes subjective symptoms such as itching and
pain. ltching is a bothersome experience for 60-90% of pa-
tients with psoriasis [14]. Nearly 100% of the respondents in
our sample experienced itching, with nearly 40% of them ex-
periencing severe or very severe itching. This symptom signif-
icantly impairs everyday functioning, and scratching the skin
leads to breaking its continuity or the Auspitz symptom. It is
estimated that about 40% of patients with psoriasis also have
cutaneous pain, defined by patients as pain, burning, stinging,
tenderness, and tingling [15]. The NRS scale showed that 97%
of the respondents felt pain, and 27% had severe or very se-
vere pain. Cutaneous pain is caused by neurogenic inflamma-
tion and aggravated by stress and psychological factors. The
pathomechanism of pain in psoriasis has not been fully ex-
plained and further work is needed on this topic. It is known,
however, that psoriasis has underlying neurogenic inflamma-
tion that generates a form of nociceptive pain with both an
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Figure 1. BDI and pruritus severity. Among those in the
“moderate” group of VAS variable, lower values of
the BDI trait were observed compared to the “severe”
group. All quartiles of the “moderate” group of the BDI
variable are lower than the corresponding quartiles of
the “severe” group.

immunologic and neurologic basis [15]. Itching and pain in
psoriasis both increase with disease severity (PASI), as con-
firmed in our study.

In addition to genetic conditions or immunological disorders,
the course of psoriasis can be modified by stress, emotional
conflict, or a tendency to suppress feelings. A special role is at-
tributed to stress and the accompanying negative emotions.
The interrelationships of the mind and body are analyzed by
psychosomatic medicine based on a holistic approach to the
human being, paying attention to biological, psychological, and
social aspects. Numerous studies confirm a strong relation-
ship between the state of the central nervous system and the
course of psoriasis. Increased stress often exacerbates psoria-
sis, which in turn causes even more stress for the patient. The
results of the previous studies indicate a large range in relation
to the estimates of the coexistence of psoriasis with depression,
and the percentage of such patients is in the range of 6-62%
[16]. In our study, using the BDI scale, moderate symptoms of
depression were confirmed in 60% of patients with psoriasis,
and in 34% of them these symptoms were severe. The HADS-D
questionnaire showed symptoms of depression in 45.6% of pa-
tients with psoriasis, of which 18.6% had pathology symptoms.
Anxiety (HADS-A) was present in 31.4% of the respondents, of
which in the majority (18.6%) of patients was pathological anx-
iety. Among the Asian population, a higher prevalence of de-
pression was found in patients with psoriasis than in the gen-
eral population: 11.5% vs 7.7%. In addition, it was estimated
that comorbidities with psoriasis (eg, cerebrovascular disease,
hypertension, diabetes, obesity, liver cirrhosis, kidney disease)

Figure 2. BDI and pain severity. Those in the “moderate” group
of NRS variable have higher average values of the
BDI variable than those in the “severe” group. In
addition, a larger interquartile range was observed in
the “moderate” group, and the extreme outliers in the
“severe” group are lower than the third quartile in the
“moderate” group.

are more common in patients with psoriasis and depression
than in patients without depression [17]. In a German study,
40% of 722 patients with psoriasis were depressed [18]. Most
of these patients assessed themselves as less happy and less
satisfied with their lives, which was significantly correlated
with the severity of psoriasis. A Danish meta-analysis by Wu et
al [16] showed that mental health disorders were observed in
3.1% of patients with psoriasis compared to 2.2% of patients
in the control group. A similar proportion was confirmed for
the percentage of respondents taking antidepressants, anti-
psychotics, or anxiolytics — these preparations were more of-
ten prescribed to patients with psoriasis than to the control
group without psoriasis. In our study, HADS values were sig-
nificantly higher in correlation (P<0.05) with psoriasis duration
(in years) and disease severity (PASI). We showed no such cor-
relation for these parameters in relation to the Beck scale. We
also found no statistical significance for depressive symptoms
and severity of itching and pain. However, the dependence of
the severity of symptoms of anxiety and depression on the se-
verity of psoriasis is confirmed by many studies [2,17,18]. The
results of many clinical trials on psoriasis in recent years con-
firmed improvement of mental state of patients who also alle-
viate the course of psoriasis [19]. This seems to be a key direc-
tion for further research on improvement of psoriasis therapy,
after which one can expect remission of inflammation and im-
provement of the mental condition of patients with psoriasis.

CRP is one of the most sensitive acute-phase parameters
in tissue damage or inflammation. It is a cyclic pentamer, a
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Figure 3. Gender and the course of psoriasis (A) and the emotional state of patients (B). The t test for independent samples. Due to
the sample sizes being larger than 30 in the studied subgroups, the t test for paired samples was applied (without the Welch
correction, as the Levene’s test did not show significant differences in variances). The t test did not reveal any significant
differences between the groups defined by the gender variable.

glycoprotein synthesized mainly in hepatocytes of the liver. The
CRP molecule is made up of 206 amino acids, with a molecu-
lar weight of 118 kilodaltons (kD). Its synthesis and secretion
increase many times during the first hours of inflammation,
reaching its apogee after 24-48 h, and CRP returns to baseline
values within 7-12 days (after the pathogenic factor subsides).
CRPis considered a biomarker of many diseases, such as rheu-
matoid arthritis, tuberculosis, cancer and psoriasis. As an acute-
phase protein, CRP recognizes antigens, forms complexes with
them and, after activation of the complement system, partic-
ipates in their elimination. CRP also supports the process of
phagocytosis by affecting monocytes, macrophages, and neu-
trophils, as well as by chemotactic and opsonizing actions. CRP
induces monocytes/macrophages to synthesize pro-inflamma-
tory cytokines such as IL-6, which in hepatocytes is the main in-
ducer of CRP synthesis [20]. Studies evaluating correlations of
CRP levels with the course (severity) of psoriasis provide con-
flicting data. In our study, we demonstrated statistical signifi-
cance for the positive correlation (P<0.05) of CRP values with
PASI, VAS, and NRS. Gupta et al [21] showed higher CRP val-
ues in patients with psoriasis than in the control group. Similar
observations were made by Balta et al [8], who also showed a

statistically significant positive correlation between the value
of CRP and PASI. However, these relationships were not con-
firmed by the study by Mishra et al [20] or Solak et al [22], who
did not show statistically significant differences between the
concentration of CRP and PASI. We also found statistically sig-
nificant positive correlations (P<0.05) between CRP concentra-
tion and psoriasis duration (in years), but only for men. The
concentration of CRP increased with age, probably due to the
inflammatory process in the body that has been going on for
many years. Numerous epidemiological studies prove a higher
incidence of cardiovascular disorders in patients with psoria-
sis, in the pathogenesis of which CRP plays an important role
[23]. CRP may therefore be a good predictor of future cardio-
vascular events in patients with psoriasis. When treating pso-
riasis as a systemic inflammatory process, attention should be
paid to early diagnosis and monitoring of coexisting disorders.

Psoriasis is a chronic immune-mediated disease with a systemic
nature. As psoriasis develops and persists, there is a generalized
increase in pro-inflammatory markers, including TNF-c, IFN-y,
IL-6, IL-8, IL-12, IL-17, and IL-18, which have significant clinical
implications in the development of other diseases. In patients
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Figure 4. Age and the course of psoriasis (A) and the emotional state of patients (B). The Spearman correlation tests did not show any

significant relationships between the studied variables.

with psoriasis, there is an increased risk compared to the con-
trol group for developing conditions such as hypertension, coro-
nary heart disease, and diabetes [24]. Moreover, moderate and
severe forms of psoriasis are associated with numerous comor-
bidities, such as myocardial infarction, coronary artery disease,
diabetes complications, atherosclerosis, inflammatory bowel dis-
eases (eg, Crohn’s disease, ulcerative colitis), rheumatic diseas-
es, kidney diseases, peptic ulcer disease, obesity, and venous
thromboembolism [25]. Environmental factors, mainly lifestyle
factors (eg, diet, physical activity, exposure to stress, and sub-
stance use), play an important role in the etiology of each of
these diseases. Around 15-20% of patients with psoriasis are
have obesity, which is associated with a poorer prognosis for the
course of the disease. As BMI increases, the risk of developing
psoriatic arthritis also rises, but weight reduction can alleviate
the course of this disease. Indeed, a reduction in skin lesions
was observed in over half of the obese patients with psoria-
sis who underwent bariatric surgery, which undoubtedly indi-
cates a link between psoriasis and obesity [24,26]. Given this,
in the treatment of psoriasis in patients who are overweight
or obese, it is essential to introduce recommendations to re-
duce calorie intake, which can result in a reduction of PASI in-
dex by up to 75% [27]. Severe forms of psoriasis significantly
increase the risk of cardiovascular diseases. “Psoriatic march”

is a term explaining the causal relationship between psoriasis
and cardiovascular diseases, which suggests that the system-
ic inflammatory state accompanying psoriasis, exacerbated by
pro-inflammatory cytokines and adipokines from adipose tissue,
enhances insulin resistance and endothelial dysfunction. This
predisposes individuals to atherosclerosis and coronary events
[28]. An important marker for the development of cardiovas-
cular events is CRP, considered a proatherogenic factor. CRP is
involved in the formation of atherosclerotic plaques, contrib-
utes to endothelial dysfunction, enhances prothrombotic ten-
dencies, and activates the complement system. Synthesis of
CRP occurring in the liver is regulated by cytokines involved in
the pathogenesis of psoriasis (eg, TNF-, IFN-y, and IL-6) [29].
In our study, we found a statistically significant correlation be-
tween CRP and PASI index. The clinical implication of this re-
lationship could be the potential occurrence of cardiovascular
disorders in the future among patients with moderate and se-
vere psoriasis. Therefore, CRP levels could serve as a good pre-
dictor of future cardiovascular events in patients with psoriasis.
These results emphasize the necessity of treating psoriasis as a
multi-system disease. In addition to the standard treatment of
skin lesions, diet therapy should be considered, which, besides
achieving potentially necessary weight reduction, can also low-
er the serum levels of cytokines and pro-inflammatory markers.
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The relationship between psoriasis and the emotional state of
patients highlights the need for psychological intervention as one
of the ways to treat psoriasis effectively. Clearly, psychological
interventions, especially cognitive-behavioral therapy, along with
supportive methods like music therapy, relaxation training, and
interest-based therapy, can be beneficial in managing psoriasis
[30]. The results of our study show the multi-faceted issues of
psoriasis. We would like these findings to serve as guidance for
specialists from various fields on how to plan treatment of pa-
tients with psoriasis. We found significant correlations between
psoriasis and symptoms of anxiety and depression. Therefore,
clinical practitioners must pay attention to the emotions of pa-
tients with psoriasis, as the patient’s psychological state can
significantly impact treatment outcomes. Establishing a collab-
oration between a physician and a psychologist/psychotherapist
would be beneficial. The outcomes of such cooperation are like-
ly to be highly effective, both in terms of reducing skin lesions
and improving the patient’s psychological well-being. An essen-
tial direction for future research is assessment of the effective-
ness of psychotherapy in the treatment of psoriasis.
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Conclusions

In addition to recurrent skin lesions, psoriasis also includes se-
vere itching and pain sensations. The patient’s mental state
plays an important role in the course of psoriasis and affects
the severity of skin symptoms. Chronic inflammation makes
psoriasis a systemic disease with serious health consequenc-
es. Emotional stress to patients with psoriasis should be limit-
ed, which will undoubtedly contribute to the overall improve-
ment of health.
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