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Abstract: Background/Objectives: Psoriasis is a chronic inflammatory autoimmune disease with
important systemic and psychosocial impacts. The association with metabolic syndrome (MS)
impairs disease severity and negatively influences patient-reported outcomes, particularly their
quality of life as measured by the Dermatology Life Quality Index (DLQI). This study aims to
investigate the relationship between systemic inflammation, DLQI scores, and disease severity,
focusing on the persistent impact of MS on patient outcomes after one year of treatment. Methods:
This retrospective cross-sectional study included 150 psoriasis patients, with 74 also meeting the
diagnostic criteria for MS. Clinical and inflammatory markers such as systemic immune-
inflammatory index (SII), cytokines (IL-17A, IL-23), leptin, BMI, and triglycerides were analyzed
alongside PASI and DLQI scores. Results: Patients with MS had significantly higher PASI and DLQI
scores compared to those without MS, reflecting worse disease severity and quality of life (p <0.001).
Elevated SII levels were strongly associated with higher DLQI scores (p < 0.0001). Despite
considerable reductions in PASI scores over one year of treatment, DLQI scores indicated a persistent
negative impact of MS on quality of life. Notably, markers of systemic inflammation, such as SII,
leptin, and cytokines, correlated positively with both PASI and DLQI scores, highlighting the role of
systemic inflammation in disease burden. Conclusions: This study underlines the significant role of
systemic inflammation and metabolic comorbidities in amplifying the burden of psoriasis. The
persistent impact of MS on quality of life despite clinical improvement underscores the need for
comprehensive treatment approaches targeting systemic inflammation, metabolic health, and
psychosocial factors to improve long-term outcomes.
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1. Introduction

Despite the fact that the majority of skin conditions do not directly compromise the lives of
patients, they can have a substantial impact on the manner in which patients perceive and interact
with their surroundings [1]. There is a misunderstanding of the importance of skin diseases in relation
to systemic diseases, a main reason for this misconception being that they do not generally pose a
vital risk to patients, although they can be lifelong conditions. This perspective may cause patients to
underestimate the complete implications of their diseases. The substantial psychological and social
difficulties associated with psoriasis are frequently overlooked. The detrimental psycho-emotional
consequences of psoriasis on those who are suffering with the condition have been demonstrated in
a multitude of recent research studies [2,3]. Psoriasis typically affects the skin; however, its
implications as a systemic disease are evident, particularly regarding the mental health of patients,
cardiovascular disease, and metabolic diseases [4,5].

In addition to the obvious skin lesions, the burden of psoriasis extends beyond them, affecting
patients” emotional and psychological health, social interactions and economic stability. Recognized
as a serious disease by the WHO in 2014, psoriasis is a chronic condition that can persist throughout
life, associated with reduced work productivity and significant economic losses [6-9]. In addition,
the systemic nature of psoriasis contributes to a range of comorbidities, including psychiatric or
psychological, metabolic and cardiovascular disorders, which may ultimately contribute to
premature morbidity and mortality [10].

Psoriasis is an autoimmune disease clinically characterized by hyperkeratotic, elevated, clearly
defined scaly plaques, typically located on the elbows, knees, scalp and sacral region [9,11]. From a
cutaneous perspective, the lesions can cause extreme pruritus, pain, and visible scaling, leading to
physical discomfort that causes stigma and limits social interaction and interpersonal interactions
[12,13]. The severity of these symptoms is directly proportional to the severity of the skin damage.
As a result, psoriasis patients frequently experience feelings of shame, anxiety, or depression [14].

Numerous systemic diseases have been linked to psoriasis; approximately 75% of patients have
been demonstrated to have at least one comorbid condition, and many have numerous comorbidities
[15-17]. This association is a result of the chronic inflammatory changes and proinflammatory
cytokines that are frequently elevated in psoriasis, which induce a continuous inflammatory state.
According to the most recent research, the metabolic syndrome is one of the most prevalent
comorbidities of psoriasis [18-24]. It is defined by the presence of at least three out of five criteria
(abdominal obesity, hypertriglyceridemia, low HDL-cholesterol, hyperglycemia or diabetes mellitus,
and hypertension) [25]. The presence of MS in psoriasis patients not only exacerbates clinical
symptoms but also contributes to heightened systemic inflammation through mechanisms such as
insulin resistance and endothelial dysfunction [26,27].

Psoriasis should be acknowledged as a complex systemic condition, transcending the simplistic
classification of a skin condition, due to its significant influence on overall health, including a well-
documented association with MS and its related physical and psychosocial complications [28].
Genetic predisposition, common inflammatory pathways, and risk factors are mechanisms
underlying the association between psoriasis and MS. Common genetic variants such as FUT2,
UBE2L3, CDKAL1, SH2B3, and apolipoprotein E are more frequently found in psoriasis patients,
having multiple functions that would explain their dual role in susceptibility to psoriasis and MS
[29]. Moreover, common immunological mechanisms involving in particular Th and Th17 cell
activation seem to link psoriasis to metabolic comorbidities [30]. The release of inflammatory
mediators from psoriatic lesions, such as IL-1, IL-6, IL-17, TNF-a, IFN-a and IFN-y may have systemic
effects that contribute to the atherogenesis process. One finding that reinforces the relationship
between the two conditions is the activity of TNF-a and IFN-y [31]. Extensive research has shown
that the inflammatory state characteristic of psoriasis intensifies inflammation in the adipose tissue,
which may trigger additional immune responses [32]. In psoriatic adipose tissue, T lymphocytes,
dendritic cells, neutrophils, mast cells, and macrophages, all of which are immune cells, play a key
role in influencing cardiometabolic health and contribute to the development of obesity and insulin
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resistance. The release of adipokines such as chemerin, adiponectin, resistin, visfatin and C-reactive
protein by macrophages and T-cells is the link between chronic systemic inflammation and obesity.
Patients with psoriasis have elevated levels of these adipokines in the blood, which are thought to
contribute significantly to the development of insulin resistance [33,34].

Psoriasis patients’ quality of life is profoundly affected, from physical activities and
interpersonal relationships to mental health. The psychological impact is amplified by social
stigmatization, with a significant number of patients feeling excluded or judged because of the
appearance of their skin [35-37]. A meta-analysis of 98 studies and 401,703 patients diagnosed with
psoriasis found that they were at least 1.5 times more likely to experience depressive symptoms than
those without the condition [38]. Similarly, female psoriasis patients were shown to be at greater risk
to depression than their male counterparts, according to a recent systematic review [39].

An essential tool to highlight the degree of impairment and provide insight into the impact of
the disease is the Dermatology Life Quality Index (DLQI). This questionnaire consists of ten questions
that assess several dimensions of patients’ lives, including those related to emotional impact, social
interactions and daily activities, with scores ranging from 0 to 30, with a higher value representing a
lower quality of life, reflecting the physical, emotional and social burden of the disease [40—42].
However, the DLQI does not appear to explore in detail certain psychological or economic aspects of
the disease and is subjective in nature, as it is based on patients’ self-reported perception of the impact
of their condition. Each patient may perceive his or her own condition differently, which may
interfere with responses related to the discomfort created by the disease [43—45].

Along with the quality of life assessment, psoriasis severity is measured using the Psoriasis Area
and Severity Index (PASI) score. In general, PASI and DLQI are directly related but the relationship
between them is not always linear, in that patients with lower PASI may continue to report a high
DLQI even after clinical symptoms have improved, reflecting the persistence of the psychosocial
impact of the disease [46—48].

Substantial evidence of inflammatory pathway dysregulation in autoimmune diseases has led
to the use of various circulating inflammatory biomarkers such as C-reactive protein, ferritin, and
ESR, but their limited diagnostic accuracy has stimulated a large number of investigations to identify
more reliable biomarkers. Following the latest research, the systemic immune-inflammatory index
(SII) has emerged as a valuable new inflammatory biomarker that has recently been introduced to
assess the association between chronic inflammatory state and multiple chronic diseases, including
various types of neoplasms, metabolic disorders, and psoriasis [49].

Previous research have extensively investigated the relationship between the clinical severity of
psoriasis and quality of life [50,51]. Nonetheless, the combined impact of the metabolic syndrome
and the role of inflammation on the quality of life of psoriasis patients has yet to be investigated.

This study aims to explore the relationship between DLQI, PASI and associated comorbidities,
particularly metabolic syndrome, in patients with psoriasis. In our research, we analyzed how clinical
and inflammatory aspects, such as BMI, triglycerides, glycemia, leptin, SII, and the cytokines IL-17A
and IL-23, influence quality of life as measured by DLQ], in psoriasis patients after one year of
treatment.

2. Materials and Methods

2.1. Patient Selection

This retrospective cross-sectional study included two groups of patients, 76 of them diagnosed
with psoriasis and 74 with both psoriasis and metabolic syndrome. Therefore, a total of 150 patients
were enrolled. The study ran for one year, from January 2022 to January 2023. All patients received
written informed consent. The study received the approval of the Ethics Committee of the University
of Medicine and Pharmacy of Craiova (approval number 195/20.09.2022) and adhered to the
principles described in the Declaration of Helsinki (2004).
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Inclusion criteria were patients older than 18 years of age with a clinical diagnosis of psoriasis,
regardless of its severity, and exclusion criteria were patients with other concomitant autoimmune
diseases, severe comorbidities (such as end-stage chronic diseases), patients with a history of alcohol
or drug use (which may alter metabolic or inflammatory markers).

Each patient was asked for a complete medical history, including age, residence, occupation,
onset, course and duration of the disease. Anthropometric measurements including weight, height,
abdominal circumference (AC), and systolic (SBP) and diastolic (DBP) blood pressure were measured
for each patient.

BMI was calculated according to the formula: weight in kilograms divided by height in meters
squared, and abdominal circumference was measured using a tailor’s tape measure, halfway between
the costal margin and the upper iliac crest, on the mid axillary line. BMI was categorized according
to the criteria proposed by the WHO: underweight < 18.5, normal = 18.5-24.5, overweight = 25.0-29.9
and obese >30.00 [52].

Normal blood pressure was considered < 120 mmHg (SBP) and < 80 mmHg (DBP), and values
between 120-139 mmHg (SBP) and 80-89 mmHg (DBP) were categorized as prehypertensive. All
values that exceeded 140 mmHg (SBP) and 90 mmHg (DBP) were considered as hypertension [53].

Laboratory investigations were collected from venous blood from the antecubital vein of each
patient: complete blood count, complete lipid profile (total cholesterol, LDL-cholesterol, HDL-
cholesterol, triglycerides), transaminases (ALAT, ASAT), blood glucose, and markers of
inflammation, C-reactive protein (CRP), leptin, IL-17 and IL-23. Systemic immune-inflammation (SII)
index was calculated using the formula: absolute neutrophil count X (total platelet count/absolute
lymphocyte count) ratio. Metabolic syndrome was diagnosed using at least three of the five
diagnostic criteria: AC> 80 cm in women and > 94 cm in men; serum triglyceride value > 150 mg/dl
(or on lipid-lowering treatment); HDL-cholesterol < 50 mg/dl in women and <40 mg/dl in men, or on
cholesterol-lowering treatment; blood pressure > 130/85 mmHg or on antihypertensive treatment;
fasting blood glucose > 100 mg/dl or on blood glucose-lowering treatment.

Assessment of psoriasis severity was performed using the Psoriasis Area and Severity Index
(PASI) score, which combines manifestations related to disease severity, such as erythema, induration
and desquamation, with the size of the affected area, measured as a percentage. Each region was
assigned a score that highlighted the degree of involvement of that region, and a score that recorded
the severity of psoriasis. The PASI ranges from 0 to 72, with four areas of the body being assessed:
head and neck, upper limbs, trunk and lower limbs, and in each area, the severity index is assessed
by signs such as erythema, degree of induration and flaking. Each of these signs is rated on a scale of
1 to 5. Thus, according to the PASI score, psoriasis is categorized into three severity grades: below 10
signifies mild psoriasis, between 10 and 20, moderate psoriasis and above 20, severe psoriasis.

Patients’ quality of life was estimated using the DLQI questionnaire which explores some
relevant dimensions of the patient’s life that may be affected by the disease. The questionnaire
comprises 10 questions that assess patients’ perceptions of the impact of psoriasis on their quality of
life and includes items such as symptoms, emotions or feelings, daily activities, leisure and sport,
work or study, social contact and treatment. Based on their performance in the week prior to
completing the questionnaire, patients answer these questions, giving scores ranging from 0 to 3: 0
means not at all, 1 - mild, 2 - severe and 3 - very severe. The total DLQI score is 30, with a higher score
representing a more impaired quality of life.

2.2. Statistical Analysis

Statistical analyses were performed using the SPSS (Statistical Package for Social Sciences)
software, specifically version 26 developed by SPSS Inc. in Chicago, IL, USA. In this study,
continuous variables were characterized by their mean and standard deviation (SD), providing a
clear summary of the data’s central tendency and variability. For categorical and ordinal variables,
we utilized frequency distributions and percentages to offer a comprehensive overview of the
different categories present in the data.
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To evaluate the distribution of the data, we applied the Kolmogorov-Smirnov / Shapiro-Wilk
tests, which assess the normality of the dataset. This step was crucial in determining the appropriate
statistical tests for further analysis.

For comparing the variables between the study group and the control group, we adopted
different statistical methods based on the nature of the data. For data that met the assumptions of
normal distribution, we employed the independent t-test. In contrast, when dealing with continuous
variables that did not follow a normal distribution, we utilized non-parametric tests, specifically
Kendall’s tau-b, Mann-Whitney U, and Kruskal-Wallis tests. Additionally, for categorical data, we
implemented the chi-square test to examine the relationships between variables.

To conclude our analyses, we considered a p-value of less than 0.05 to be statistically significant,
indicating a meaningful difference or correlation in our study results. This threshold helped ensure
the robustness of our findings.

3. Results

Following the application of the established inclusion and exclusion criteria, the study group
was composed of 150 patients. This cohort included 58 females and 92 males, with ages ranging from
26 to 76 years. The mean age of the participants was 53.85 years, with a standard deviation of + 11.73,
indicating a broad age distribution among the subjects.

Analysis of the gender distribution revealed that male patients constituted 61.3% of the group,
with a mean age of 55.33 years and a standard deviation of + 12.19. In comparison, female patients
represented 38.7% of the cohort, with a mean age of 51.52 years and a standard deviation of + 10.64.

All participants had previously received a diagnosis of psoriasis, a chronic inflammatory skin
condition. Significantly, approximately half of these patients—specifically 74 individuals, or
49.33% —also presented with metabolic syndrome (MS), a collection of risk factors that heightens the
likelihood of developing cardiovascular disease and other serious health complications.
Consequently, the study group was bifurcated into two distinct subgroups: the PSO group, which
consisted of patients diagnosed solely with psoriasis, and the PSO-MS group, which included those
diagnosed with both psoriasis and metabolic syndrome.

3.1. Analysis of Study Subgroups: PSO Versus PSO-MS

A Mann-Whitney U test was run to determine if there were differences in the ages of patients
from both subgroups. Distributions of the ages for PSO and PSO-MS patients were similar, as assessed
by visual inspection. The median age for PSO patients (53) was smaller than the median age for PSO-
MS patients (55), but the difference was not statistically significantly different, U =2628.0, z= —0.692,
p=0.489.

The analysis revealed a statistically significant difference in gender distribution between the two
subgroups. In the subgroup of patients without metabolic syndrome, gender representation is
relatively comparable; however, the subgroup of patients with metabolic syndrome displays a
notable contrast. Specifically, within the PSO-MS subgroup, females constitute 27.03% of the patients,
while males account for 72.97% of the PSO subgroup (y?(1) = 8.344, p = .004). Furthermore, it is
noteworthy that all patients in the PSO-MS subgroup have hypertension, in comparison to only 5.26%
of patients in the PSO group (y?(1) = 134.818, p <0.001).

The patients in the PSO subgroup exhibited a median weight of 82.61 kg, which was significantly
lower than that of the patients in the PSO-MS subgroup, who demonstrated a median weight of 100.7
kg (p <0.001). Additionally, the abdominal circumference (AC) was notably greater in patients with
metabolic syndrome, recording a median value of 109.54 cm, compared to the PSO patients, whose
median AC was 91.47 cm (p < 0.001). Similar patterns were observed in the analysis of body mass
index (BMI); patients in the PSO subgroup without metabolic syndrome had a median BMI of 28.43,
significantly lower than the median BMI of 32.71 in patients within the PSO-MS subgroup (p <0.001).
These patient characteristics are detailed in Table 1.
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Table 1. Main characteristics of the study subgroups.

Parameter PSO-MS PSO p-Value
Median Median

Weight (kg) 100.70 82.61 <0.001
AC (cm) 109.54 91.47 <0.001
BMI (kg/m?) 32.71 28.43 <0.001
Cholesterol (mg/dL) 238.12 225.70 0.026
Triglycerides (mg/dL) 281.82 138.38 <0.001
Glycaemia (mg/dL) 150.75 94.15 <0.001
Leptin (ng/mL) 982.45 538.96 <0.001
IL-17A (pg/mL) 1426.48 712.46 0.009
IL-23 (pg/mL) 903.77 490.86 0.017
HDL (mg/dl) 39.14 59.14 <0.001

! Mann-Whitney U test.

In patients diagnosed with PSO-MS, there was a notable elevation in the levels of cholesterol,
triglycerides, and glycemia when compared to individuals with PSO alone. The observed differences
in these biochemical parameters were statistically significant, with a p-value <0.001, as illustrated in
Table 1. This suggests a potential link between the presence of metabolic syndrome and the
disturbance of lipid and glucose metabolism in patients with psoriasis. On the other hand, patients
within the PSO-MS subgroup exhibited a reduced concentration of high-density lipoprotein (HDL),
which is often regarded as the “good” cholesterol and is crucial for cardiovascular health. These
findings underline the importance of monitoring lipid profiles and glucose levels in patients with
psoriasis who may also present with metabolic syndrome.

Leptin levels were significantly elevated in patients within the PSO-MS subgroup when
compared to those with PSO, with a statistically significant difference observed (p < 0.001).
Comparative analyses of interleukins IL-17A and IL-23 revealed notable findings; specifically, the
PSO-MS group exhibited higher levels for both interleukins. IL-17A demonstrated a statistically
significant difference relative to the PSO group (p = 0.009). In contrast, IL-23 levels were comparable
between the two groups.

3.2. PASI Values Analysis

For all patients, the PASI values were measured before the initiation of PSO treatment. A Mann-
Whitney U test was run to determine if there were differences in PASI values between males and
females. Distributions of PASI values for males and females were similar, as assessed by visual
inspection. The median PASI for males (21.39) was higher than for females (18.80), yet the difference
was not statistically significantly different, U=3036.00, z=1.421, p = 0.155. A similar test was run to
determine whether there were differences in PASI values between patients with and without MS. The
analysis of PASI values revealed notable differences between the two patient categories. Specifically,
the PSO-MS subgroup demonstrated a higher median PASI value of 22.37, in contrast to the PSO
subgroup, which had a median value of 18.46. This difference was found to be statistically significant,
as indicated by a U=3376.00, z= 2.121, and a p-value of 0.034.

A Kendall’s tau-b correlation analysis was conducted to examine the relationship between PASI
values and the duration between the onset of psoriasis and the commencement of therapy, measured
in months. The findings indicated a moderate positive association, with statistical significance
reported as tb = 0.256, p < 0.001. This suggests that a longer interval between the diagnosis of PSO
and the initiation of treatment correlates with higher PASI values.

The analyses of the patients participating in this study were conducted regularly, with the PASI
data recorded at three-month intervals. This consistent monitoring allowed us to track PASI scores
at the start of the study, as well as at three months, six months, and one year.
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The results showed that as patients received treatment, the mean PASI score decreased
significantly. Specifically, the median PASI scores were as follows: at the initiation of treatment, the
median was 20.38; at three months, it was 7.07; at six months, it was 3.67; and at twelve months, it
was 2.10.

We applied the Kruskal-Wallis test to assess the differences among the four subgroups of
patients categorized by their PASI scores. The results indicated statistically significant differences
between these subgroups at various time points, with p-values as follows: PASI at initiation: 0.034;
PASI at three months: 0.019; PASI at six months: <0.0001; and PASI at twelve months: <0.0001.

The analysis of the parameters IL-17A, IL-23, baseline leptin levels, and leptin levels at the 12-
month mark was conducted, taking into account two patient subgroups (PSO and PSO-MS) as well
as the PASI scores recorded during the specified time periods. The findings are succinctly presented

in Table 2.
Table 2. Kendall’s tau-b correlation between all PASI score and clinical parameters.
Tau-b Coefficient tb
Parameter PASI p-Value !
PSO PSO-MS
3 months 0.083 0.089 <0.0001
IL-17A 6 months 0.117 -0.006 0.001
12 months 0.092 0.005 0.001
3 months 0.156 0.182 <0.0001
IL-23 6 months 0.215 -0.073 0.001
12 months 0.237 0.026 0.002
Leptin 3 months -0.107 0.153 <0.0001
(initial) 6 months 0.078 0.047 <0.0001
12 months -0.016 0.283 <0.0001
Leptin 3 months -0.004 0.378 0.001
(12 months) 6 months 0.195 0.064 <0.0001
12 months 0.067 0.214 0.011

1 Kendall’s tau-b test.

Furthermore, Kendall’s tau-b correlations were performed to evaluate the relationship between
PASI levels and the clinical parameters detailed in Table 1, encompassing a sample size of 150
participants. The analysis unveiled primarily weak-to-moderate positive associations between the
initial PASI index at the commencement of PSO treatment and the parameters listed in Table 1. Notably,
most of the tests yielded statistically significant results, as presented in Table 3.

Table 3. Main characteristics of the study subgroups.

Parameter Tau-b Coefficient tb p-Value !
Age (years old) 0.070 0.210
Weight (kg) 0.194 0.001
AC (cm) 0.066 0.244
BMI 0.181 0.001
Cholesterol 0.213 <0.001
Triglycerides 0.217 <0.001
Glycaemia 0.145 0.009
Leptin 0.176 0.002
IL-17A —-0.027 0.630
IL-23 0.143 0.010
HDL —0.135 0.016

! Mann-Whitney U test.
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Our research has unveiled significant positive correlations between weight (kg) and PASI
values, with a robust Kendall’s tau-b of tb = 0.194 and a highly significant p-value of p < 0.001.
Similarly, BMI shows a positive correlation with PASI values, with a substantial tb = 0.181 and a p-
value of p <0.001. These findings have direct implications for the management of dermatological and
metabolic health conditions. Additionally, we identified correlations for cholesterol, triglycerides
(TG), glycaemia, leptin, and IL-23, providing a comprehensive understanding of the factors
influencing PASI values. Furthermore, lower HDL values were associated with higher PASI values,
with a noteworthy tb =- 0.135 and a p-value of p = 0.016. All other parameters were not correlated to
PASI values (p > 0.05) (Table 3).

3.3. Dermatology Life Quality Index (DLQI) Analysis

Our database confidently includes 150 patients, all classified according to their Dermatology Life
Quality Index (DLQI) scores. Of these patients, 9.3% fell into DLQI class 3, 54.7% into DLQI class 4,
and 36% into DLQI class 5, with no patients represented in DLQI classes 1 or 2. An analysis of the
data by the various DLQI classes indicates the following median scores: patients classified in class 3
exhibited a median DLQI score of 10, those in class 4 demonstrated a median score of 14.63, and
patients in class 5 recorded a median score of 24.30.

Statistical analysis revealed significant differences among the DLQI groups, particularly within
the PSO and PSO-MS subgroups. These compelling results were obtained through the Mann-Whitney
statistical test, yielding U =1192.00, z =-6.116, and p < 0.001. The p-value, less than 0.001 in this case,
indicates that the observed differences among the DLQI groups are statistically significant and not
due to random variation.

An evaluation of the quality of life among the study participants revealed that cases were
exclusively distributed across DLQI classes 3, 4, and 5, as we said before. A significant majority of the
patients, regardless of gender, were classified within DLQI class 4, accounting for 54.70% of the
sample. Additionally, 36.00% of patients were categorized in DLQI class 5, while only 9.30% were
classified in class 3, as illustrated in Table 4. The statistical analysis conducted to assess the
distribution by DLQI class with gender yielded ¥*(2) = 2.197, p = 0.33, indicating an absence of
statistically significant differences among the categories. Therefore, it can be concluded that gender
does not influence the quality of life within the context of this study.

Table 4. Gender distribution to DLQI.

Frequency Age

Class Gender N (%) Min Max Mean * Stdev p-Value!
3 F 4 (6.9) 41 52 46.50+3.17
M 10 (10.90) 37 65 53.20+3.24
81 1 F 36 (62.1) 26 68 49.44+1.69 0.33
=) M 46 (50) 26 76 56.22+2.11
5 F 18 (31.0) 39 72 56.78 +2.52
M 36 (39.10) 35 74 55.33 +1.62

! Chi-square test.

Kendall’s tau-b correlations were performed to evaluate the relationship between DLQI and the
clinical parameters presented in Table 1 for all 150 participants. The analysis showed weak to
moderate associations between the initial DLQI scores at the beginning of psoriasis treatment and the
parameters listed in Table 1. Most tests yielded statistically significant results, which are detailed in
Table 5.
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Table 5. Main characteristics of the study subgroups.

Parameter Tau-b Coefficient tb p-Value!

Age (years old) 0.087 0.187
Weight (kg) 0.166 0.011
CA (cm) 0.125 0.057
BMI 0.190 0.004
Cholesterol 0.220 0.001

Triglycerides 0.383 <0.001

Glycaemia 0.256 <0.001

Leptin 0.266 <0.001
IL-17A 0.116 0.076
IL-23 0.177 0.007
HDL —0.200 0.002

1 Kendall’s tau-b test.

Moreover, data from the entire group were analyzed to determine the correlation between DLQI
and the initial PASI score. A moderate positive correlation was found between these two variables,
with a tb value of 0.563 and a p-value of less than 0.0001. Additionally, the correlation between DLQI
and PASI values at the one-year mark was also examined. It revealed a weak correlation; however,
there were statistically significant differences between the groups, as indicated by a p-value of less

than 0.0001.
Table 6. Kruskal Wallis test for DLQI score and PASI.
Median
PASI p-Value 1
PSO PSO-MS
0 months 18.461 22.368 <0.0001
3 months 5.729 8.457 0.003
6 months 2.326 5.068 0.004
12 months 0.979 3.262 0.001

1 Kruskal Wallis test.

The data collected from patients regarding DLQI scores, PASI scores, and the PSO and PSO-SM
subgroups were further analyzed using the Kruskal-Wallis test. The results indicated statistically
significant differences among all categories, as shown by the p-values presented in Table 6.

Analyzing the distribution of cases according to SII in relation to their belonging to DLQI classes,
it was observed that 54.70% of cases were in the 4th DLQI class, 36.00% were cases in the 5th DLQI
class and only 9.30% were cases in the 3rd DLQI class (Table 7).

Table 7. SII distribution to DLQI.

DLQI SII
Number of cases Lower criticaly Higher criticaly p-Value 1
Class
N(%) risk risk
N(%) N(%)
3 14 (9.30%) 12 (8.00%) 2 (1.30%)
o 0.0001
E 4 82 (54.70%) 40 (26.70%) 42 (28.00%)
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5 54 (36.00%) 15 (10.00%) 39 (26.00%)

It can be seen that the cases in class 3 DLQI were predominantly cases with low SII (8%) and
those with high SII were only 1.30%. The situation changes as the DLQI increases. If for DLQI 4 the
distribution of cases suffers a difference of about 2% of the cases, at DLQI 5 the cases with high SII
are twice as many as those with SII below the risk value.

Furthermore, from a statistical point of view, it was found that there are significant differences
between the categories of SII cases relative to the DLQI classes, obtaining a p-value < 0.0001 when
applying the Chi-square test. A moderate positive correlation was also found between categories
(p=0.322).

4. Discussion

A wide variety of studies characterize the impact of psoriasis on quality of life, most of them
reinforcing the perception that the psycho-emotional impact of psoriasis is as important as its
physical consequences, contributing equally to the overall morbidity of the disease [54-56]. The
indicators of severity of psoriasis are clinical manifestations and the total body surface area affected,
but the assessment of clinical severity can sometimes be difficult because physical symptoms do not
always indicate the clinical severity of the disease [47,48,57]. Although some patients may have a
fairly small involved body surface area, the location and appearance of the lesions can be a burden
on participation in daily activities, weighing heavily on emotions and self-image. For example, a
patient whose psoriasis is classified as mild psoriasis, with lesions located in an easily visible area
(such as on the hands or elbows), is likely to be more socially and psychologically affected than a
patient with the same lesions, but located in a less visible area (for example, on the abdomen) [58,59].

Psoriasis is a complex, immune-mediated skin condition that manifests clinically as a
consequence of a complex interaction between the nervous, immune, and cutaneous systems. This
interaction is referred to as the nervous-skin-immune system chain or the neuro-immune-cutaneous
system which is characterized by a close collaboration between keratinocytes, neuropeptide
mediators, and immune system cells, and its activation contributes to a state of continuous
inflammation [60,61]. Psychological stress is a recognized trigger and aggravating factor in psoriasis,
primarily due to the activation of the hypothalamic-pituitary-adrenal (HPA) axis, which generates
the release of cortisol and catecholamines that can have proinflammatory effects by dysregulating
cortisol function in the skin [62-65].

Psoriasis is mediated by T lymphocytes, in particular Th1 and Th17, and dendritic cells that are
activated and elevated in skin lesions and migrate and release proinflammatory cytokines such as IL-
1 and IL-6, but also TNF-a, which favor keratinocyte proliferation and inflammation. Several studies
have reported elevated levels of proinflammatory cytokines, CRP, and TNF-a among patients
suffering from major depressive disorders [66].

The results of this study underscore the profound impact of psoriasis on patients” quality of life,
especially in the presence of metabolic comorbidities. In order to manage psoriasis efficiently, an in-
depth understanding of its complex nature and the comorbidities present is imperative. The aim of
this research was to better understand how the metabolic syndrome affects the quality of life of
psoriasis patients. Comparative analysis between the PSO and PSO-MS groups revealed significant
differences in both disease severity as expressed by PASI and quality of life as evidenced by DLQL

The differences between the PSO and PSO-MS groups highlight the combined burden of
metabolic syndrome among psoriasis patients. The components of the metabolic syndrome, such as
obesity and dyslipidemia, are not only diagnostic markers, but actively contribute to systemic
inflammation and disease severity [67,68].

The proinflammatory status that metabolic syndrome promotes, given its pathophysiology,
exacerbates the severity of psoriasis. Psoriasis and metabolic syndrome both exhibit chronic systemic
inflammation, which is a distinguishing feature of both conditions [69,70]. Its components, which
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include obesity, hypertension, dyslipidemia, and insulin resistance, exacerbate cardiovascular risk,
complicate disease management, and impact the quality of life of patients [71]. In comparison to
individuals without metabolic syndrome, patients with both psoriasis and metabolic syndrome are
at an increased risk of cardiovascular events, including stroke and myocardial infarction, according
to numerous studies [68-72]. The metabolic abnormalities in MS, when combined with the systemic
inflammation present in psoriasis, synergistically increase the cardiovascular risk in these patients.
This is accompanied by a lower quality of life, which is translated into poor physical and mental
health [73].

Patients in the PSO-MS group, as expected, had a higher degree of hypertension than those in
the PSO group, where only 5.26% of them had hypertension (p < 0.001). Endothelial dysfunction is
the main mechanism linking chronic inflammation in metabolic syndrome and psoriasis to
cardiovascular risk [70]. Due to proinflammatory cytokines, such as IL-17, IL-23, and TNF-a existent
in patients with psoriasis and MS, endothelial cell function is destroyed [74]. The bioavailability of
nitric oxide, an essential molecule produced by endothelial cells which facilitates vasodilatation, is
disturbed, thereby increasing vascular resistance and developing arterial stiffness. Chronic
inflammation contributes to changes in the structure of the arterial walls, including collagen
deposition and loss of elasticity, thus contributing to arterial hypertension [75,76].

In addition, oxidative stress exacerbates endothelial dysfunction. Common in MS due to obesity
and dyslipidemia, oxidative stress produces reactive oxygen species (ROS) that degrade nitric oxide
and facilitate the formation of peroxynitrite, a toxic compound that damages endothelial cells [76,77].
Inflammation and lipid abnormalities promote endothelial activation which is characterized by an
increase in the adhesion molecules ICAM-1 and VCAMS-1, which facilitates the recruitment of
monocytes to the endothelium, initiating and accelerating the development of atherosclerosis [78].

In line with previous findings, the lipid profile and weight were more elevated in patients with
PSO-MS, which is in concordance with the defining features of MS. These findings align with the
diagnostic criteria and emphasize its role in exacerbating the inflammatory and metabolic
dysregulations observed in our study.

Results also indicate a significant gender disparity, with a higher prevalence of MS among male
patients. These findings are supported by previous research linking MS to sex-specific inflammatory
and metabolic responses. A cross-sectional study of 44715 patients using The Health Improvement
Network (THIN) database showed a higher prevalence of male patients among those with psoriasis
and metabolic syndrome [79]. Moreover, the positive correlation between weight and PASI (p <0.001)
highlights the role of obesity as a significant factor influencing the severity of psoriasis. Obesity
contributes to a pro-inflammatory state that exacerbates psoriasis by secreting adipokines, such as
leptin and resistin, which stimulate Th17 and Th1 cells, thereby increasing II-17 and TNF-a cytokines,
key factors involved in the pathogenesis of psoriasis [80,81]. In addition, elevated levels of
cholesterol, triglycerides, glycemia were also positively correlated with PASI score, emphasizing the
impact of dyslipidemia and metabolic syndrome on the severity of psoriasis [82].

A notable clinical implication of this study is the persistent impact of MS on patient-reported
outcomes, as measured by DLQI scores, even after one year of treatment. In terms of PASI scores, at
baseline, patients in the PSO-MS group had higher values than those in the PSO group, reflecting the
greater severity of disease in the presence of metabolic syndrome. Over one year of treatment, PASI
decreased in both subgroups, but the PSO-MS patients maintained higher scores in each of the
analyzed intervals (3, 6 and 12 months), emphasizing that MS not only worsens systemic
inflammation, but also slows the response to treatment, as has been shown in other studies [83]. On
the other hand, DLQI scores indicated persistent impairment despite improvement in PASI.
Although PASI had significant decreases over time, patients in the PSO-MS group reported higher
DLQI scores compared with the PSO subgroup, suggesting exacerbation of the psychosocial burden
of psoriasis complicated by MS, most likely due to persistent systemic inflammation and its effects
on patients’ perception of their condition. Even after one year of treatment, DLQI remains statistically
significant in the PSO-MS group. This highlights the disconnect between clinical improvement and
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quality of life as perceived by patients, particularly those with various associated comorbidities,
especially metabolic syndrome.

The DLQI scores were exclusively distributed in classes 3 to 5, suggesting moderate to severe
impairment; more than half of the patients (54.7%) were part of class 4, while 36% were in class 5,
highlighting the substantial impact of the disease even after treatment. These particular results from
our study highlight the need for further research exploring the clinical, psychosocial and metabolic
factors that shape the interaction between PASI and DLQI. The majority of existing studies focus on
the relationship between PASI and DLQI in isolation, without exploring in depth the factors that
contribute to the incongruence between these scores [84]. There is a lack of longitudinal studies that
follow the evolution between PASI and DLQI over the long term in patients with psoriasis and
metabolic comorbidities, and that examine whether changes in clinical severity, regarding the clinical
improvement of psoriasis, might lead to proportional improvements in quality of life.

A recent study [47], which included an analysis of data from four phase-3 clinical trials,
investigated the relationship between changes in PASI and DLQI scores in patients with moderate to
severe psoriasis and showed that reduction in psoriasis severity was associated with significant
improvements in patients’ quality of life, as reflected by DLQI scores. In our study, patients with
associated metabolic syndrome, although they had an improvement in psoriasis as evidenced by their
PASI score, their quality of life was poorer compared to patients in the PSO group without other
comorbidities, reflecting the psychosocial impact that metabolic syndrome exerts on patients.
Although there is a limited amount of data in this area, most indicate a correlation between MS and
a decrease in quality of life, particularly in patients who also suffer from depression [85-87].

Metabolic syndrome amplifies the negative perception of patients’ health. The symptoms
associated with metabolic syndrome, in particular the high risk of cardiovascular disease, contribute
to a heightened sense of vulnerability, with patients often perceiving these signs as indicators of a
general deterioration in health [88].

Aesthetic factors and social pressure also play an essential role. Abdominal obesity, a common
component of the metabolic syndrome, can in itself attract social stigmatization, which can amplify
feelings of inadequacy and devaluation, contributing to low self-confidence [89].

Moreover, correlation analyses between DLQI and metabolic parameters, including BMI,
triglycerides, and glycemia, reinforce the role of MS as a factor in reducing the quality of life among
psoriasis patients. For example, their higher values were associated with higher DLQI scores.
Similarly, HDL-cholesterol was negatively correlated with DLQI, suggesting that dyslipidemia
contributes to both disease severity and lower quality of life. A recent cross-sectional study of 41
patients (25 women and 16 men, mean age 43.12 + 12.39 years and mean BMI 28.17 + 5.34 kg/mp),
found that low HDL levels and elevated triglyceride and cholesterol values were correlated with
reduced physical activity capacity and lower scores on quality of life assessments, including physical
and social functioning [90].

Unlike Czarnecka et al. [91], our findings suggest that higher DLQI scores were associated with
an increase in markers of systemic inflammation, such as leptin and IL-23, implying a link between
BMI-driven inflammation and quality of life deterioration. This could indicate that in our cohort, the
psychosocial burden of psoriasis as reflected by DLQI is directly influenced by systemic
inflammatory pathways more than by BMI alone.

As we evaluated the connection between quality of life and systemic immune-inflammatory
index (SII), we established a strong association. Notably, only 1.3% of the patients who were in DLQI
class 3, indicative of a moderate quality of life, exhibited a higher SII risk, while the majority of the
8% in this subgroup had a low SII risk. At the same time, 26% of patients in DLQI class 5, which is
characterized by a significant impairment in quality of life, were classified as having a high SII risk,
indicating a strong correlation between amplified systemic inflammation and psychosocial burden.
These results underline that as systemic inflammation increases, the quality of life deteriorates.

Similar to the findings of Gambichler et al. [92] and Cozma et al. [93], which emphasize the close
links between SII, disease severity as measured by PASI score, and the degree of psychoemotional
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impairment of life as measured by the DLQI score, our study uniquely categorizes DLQI classes and
correlates them with specific SII risk levels. This approach provides deeper insight into how systemic
inflammation may exacerbate not only clinical symptoms but also psychosocial challenges.
Moreover, Hagino et al. [94] underlined in their study the potential of targeting systemic
inflammation to improve patient outcomes, which is consistent with our study.

5. Conclusions

This study highlights the complex interaction between systemic inflammation, metabolic
syndrome and quality of life in patients with psoriasis. While treatment for psoriasis have markedly
reduced clinical severity, as reflected in the PASI scores, the DLQI score highlights a persistent
impairment in quality of life, particularly in patients with MS. The disconnect between PASI
improvements and DLQI scores underlines the profound psychosocial and systemic burden exerted
by MS.

The main strength of this study lies in the in-depth analysis of inflammatory biomarkers, such
as leptin, IL-23 and SII, alongside PASI and DLQI scores, providing a multidimensional view of the
disease burden. By stratifying the results according to DLQI classes and correlating them with
markers of systemic inflammation, this research offers new insights into the interplay between
clinical severity, systemic comorbidities and psychosocial well-being.

However, it is important to consider the limitations of the study. Due to the retrospective design
of this cross-sectional investigation, causal relationships cannot be definitively established.
Subjectivity may be introduced by reliance on patient-reported outcomes, such as DLQI, which could
potentially affect the assessment of quality of life. The complex interplay between PASI, DLQI and
systemic inflammatory markers warrants further investigation in future longitudinal studies that will
include a wide range of patient demographics.
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