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Background: Psoriasis is a systemic inflammatory disease with a chronic course that is not limited to the skin. Atherosclerosis can
cause serious cardiovascular events such as cerebrovascular stroke and myocardial infarction, which can result in death. This study
aimed to examine the atherosclerosis risk in psoriasis patients by measuring the carotid intima media thickness (CIMT), an important
marker of atherosclerosis.

Methods: The study included 70 plaque psoriasis patients (41 male and 29 female) and 50 healthy volunteers (30 male and 20 female)
between the ages of 18 and 65, from the Cukurova University Faculty of Medicine Department of Dermatology who did not use any
systemic treatment in the previous 6 months. Clinical parameters were recorded. The presence of subclinical atherosclerosis was
investigated by measuring carotid intima-media thickness (CIMT). CIMT was measured manually by the same cardiologist using
B-mode ultrasonography.

Results: The median value of the CIMT measured individuals in the patient group was 0.8 mm (min: 0.5-max:1.4), and individuals in
the control group was 0.6 mm (min: 0.4-max: 0.95). CIMT value in the patient group was statistically significantly higher than in the
control group (p<0.001). A statistically significant relationship was found between age, body mass index, cigarette use, waist and hip
circumference, HBA1C, total cholesterol, triglycerides, duration. In multivariate linear regression analysis, cigarette use (p = 0.001)
and disease duration (p = 0.024) remained significant, while the Psoriasis Area and Severity Index (PASI) showed a trend toward
significance (p = 0.071).

Conclusion: Our study revealed that CIMT value increases in psoriasis patients. It can be said that this increase in CIMT is more
serious in the presence of PASI, disease duration and smoking. In conclusion, psoriasis patients—especially those who smoke and
those with a longer disease duration—should be regularly investigated and followed up for atherosclerosis.
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Introduction

Psoriasis is an immune-mediated, chronic and recurrent inflammatory skin disease with a genetic predisposition triggered
by various environmental factors such as trauma, infection and drugs. It affects approximately 2% of the general
population." The mechanism of psoriasis is chronic and systemic inflammation, which occurs due to pro-inflammatory
cytokines such as TNF-a, IL-12, IL-17, IL-22 and IL-23, as well as signaling pathways such as IL-23/Th17, cAMP and
JAK-STAT. Many comorbidities can occur as a result of this chronic, systemic inflammation.? Psoriasis is a treatable but
incurable disease that is widespread, significantly impacts quality of life, and can lead to serious comorbidities that may
be life-threatening.® Atherosclerosis is a progressive, inflammatory disease characterized by the deposition of lipids and
fibrous elements in the walls of large and medium-sized arteries. The rupture of atherosclerotic plaques accumulated in
the vascular walls causes thrombus in the vessels and causes the development of important cardiovascular and
cerebrovascular events such as myocardial infarction and stroke, which can even result in death.* It is thought that
psoriasis may contribute to atherosclerosis due to traditional risk factors such as obesity, hypertension, diabetes,
hyperlipidemia, metabolic syndrome and smoking, as well as systemic chronic inflammation caused by the disease
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itself.> Although atherosclerosis is an important cause of morbidity and mortality, psoriasis may lead to an increased risk
of death due to cardiovascular disease.® Considering that atherosclerosis may cause mortality due to cardiovascular and
cerebrovascular events, it is important to determine the presence of atherosclerosis in patients with psoriasis.
Atherosclerosis causes various changes in the vessels before presenting clinical findings.” Early atherosclerotic changes
that cannot be detected by classical angiography can be demonstrated by measuring carotid intima media thickness
(CIMT) with B-mode USG, which is a non-invasive and easily applicable method. CIMT measurement is used in the
evaluation of subclinical atherosclerosis, which does not yet show clinical findings.®

Objectives

In present study, it was aimed to examine the presence of atherosclerosis in patients with psoriasis comparatively with the
healthy population through CIMT measurement and to investigate the effect of atherosclerosis risk factors such as obesity,
hypertension, diabetes, hyperlipidemia, metabolic syndrome and smoking on CIMT in patients with psoriasis. In addition, it
was aimed to investigate the effects of disease severity and duration, psoriatic arthritis and nail involvement on CIMT.

Materials and Methods
Study Design and Patients

The study included 70 plaque psoriasis patients (41 male and 29 female) who did not use any systemic treatment in the
last 6 months, and age and gender-matched 50 healthy volunteers (30 male and 20 female) between the ages of 18 and
65, who presented to the Cukurova University Balcali Hospital Dermatology Outpatient Clinic, Adana, Turkey. All
patients had plaque psoriasis. Participants were enrolled between July 2022 and June 2023. For each participant, clinical
assessments and CIMT measurements were performed on the same day to ensure temporal consistency in data collection.
A positive history of malignancy, age <18 years and >65 years, pregnancy, lactation, diabetes mellitus, hypertension,
cardiovascular and cerebrovascular disease, renal failure, active infection, systemic inflammatory disease other than
psoriasis that may cause atherosclerosis (rtheumatoid arthritis, systemic lupus erythematosus, inflammatory bowel
disease, etc).; Patients using anti-atherosclerosis drugs such as antihypertensive, antiplatelet, statin group were exclusion
criteria. The study protocol was approved by the Cukurova University School of Medicine Ethics Committee for Non-
Interventional Studies (date: 04.11.2022, number: 27). All study strategies were performed according to the ethical
principles of the 1964 Declaration of Helsinki, and all subjects provided written informed consent before being included.
Age, gender, disease duration, presence of a family history, pregnancy/lactation, smoking, alcohol use, Psoriasis Area and
Severity Index (PASI), the presence of nail and joint involvement, previous treatments for psoriasis were noted. PASI
scores were independently evaluated by a second dermatologist, and any discrepancies were resolved by consensus to
reduce subjective bias. Height, weight, waist and hip circumference were measured. Smoking status was assessed in
terms of pack-years, with one pack defined as 20 cigarettes. Participants were classified as current smokers if they had
smoked within the past 6 months, and as past smokers otherwise. Body mass index (BMI) was calculated.
A sphygmomanometer was used to measure blood pressure.

Laboratory Measurements

Fasting blood glucose, HBA1C, C- reactive protein (CRP), lipid profiles were measured in 5 mL of venous blood taken
from individuals selected for the research group after at least 8 hours of fasting, using the Beckman Coulter DXH device
in the Biochemistry laboratory of our hospital. Laboratory tests were performed using standard measurement techniques.
Diabetes mellitus (DM) was diagnosed in cases with fasting blood glucose >126 mg/dl or HBAIC >6.4%. All
participants were evaluated for metabolic syndrome using the National Cholesterol Education Program Adult
Treatment Panel III (NCEP ATP III) criteria.

Imaging Methods
Right and left common carotid arteries were used for measurements. The evaluation was performed with the patient in
a supine position, the neck slightly extended, and the head turned in the opposite direction to the examined side. USG
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images of CIMT were measured from the posterior walls of longitudinal images taken proximally at the lower 1/3 of the
cervical region and distally at the level of 1 cm caudal to the carotid bulb. CIMT was measured at three points along the
far wall of each common carotid artery, spaced 1 cm apart. Images with poor quality or unclear arterial walls were
excluded from analysis. Measurements were made by the same cardiologist using an advanced technological echocar-
diography device (GE VIVID 09). CIMT measurements were performed by a single experienced cardiologist who was
blinded to participants’ clinical and laboratory data to minimize measurement bias. In the evaluation of the data, the
average of right and left common carotid arteries was used as CIMT. The clinical and CIMT images of two patients with
psoriasis are shown in Figure 1.

Statistical Analysis
R Statistical Computing Program (Vienna, Austria; 2018. Available at: https://www.R-project.org/) was used in the

statistical analysis of the data. Descriptive statistics were used to describe demographic characteristics of participants.
Categorical variables were given in percentage and frequency. Chi Square test was used to compare categorical variables.

Figure | (a) Erythematous, scaly plaques in a patient (PASI score: 13.6). (b) Ultrasonographic image of CIMT measured as 0.9 mm, indicated by the double-headed red
arrow. (c) Erythematous, scaly plaques in a patient (PASI score: 12). (d) Ultrasonographic image of CIMT measured as 0.8 mm, indicated by the double-headed red arrow.
The double-headed red arrows indicate CIMT measurements, while the blue arrows have no specific significance.

Clinical, Cosmetic and Investigational Dermatology 2026:19 https: 3


https://www.R-project.org/

Celik et al

Distributions were checked to compare continuous measurements between groups; Student’s 7 test was used for variables
showing parametric distribution, and Mann Whitney U-test was used to analyze variables that did not. Situations where
the p value was <0.05 were considered statistically significant. Pearson correlation analysis was used in correlation
analysis. In the second stage, multivariate linear regression analysis was applied for independent variables showing
significant relationships. Extreme CIMT values were evaluated using boxplot inspection. No data points were removed

from the analysis, as all measurements were considered valid.

Results

Clinical, demographic and laboratory examinations of the study group are presented in Table 1. The study included 70
plaque-type psoriasis patients (41 male (58.6%) and 29 female (41.4%)) and 50 controls (30.0 male (60%) and 20 female
(40.0%)). The mean age of patients and controls were 41.5 years (SD +14.2, range 19-64, median 40.0) and 40.6 years
(SD £10.6, range 20—61, median 42.0)), respectively. There was no statistical difference between the groups in terms of
gender, age, BMI, blood pressure, hip circumference, fasting blood glucose, lipid profile and CRP. The mean cigarette
use of patients and controls were 7.6 package/year (SD £7.6, range 0—40, median 2.0) and 4.5 package/year (SD £6.7,
range 0-20, median 0)), respectively. Cigarette use showed a trend toward difference between the patient and control
groups (p = 0.054). The mean waist circumference of patients and controls were 94.8 cm (SD +10.2, range 72—-123,
median 94.5) and 90.5 cm (SD £8.6, range 71-116, median 90.5)), respectively. The mean HBA1C levels of patients and
controls were 5.6% (SD +0.5, range 4.5-8.3, median 5.5) and 5.4% (SD +0.2, range 5-6, median 5.4)), respectively.
There was a statistically significant difference in waist circumference and HBA1C levels between the patient and control
groups (Table 1). Psoriatic arthritis was present in 14 of the 70 patients in the study group.

The mean CIMT value was higher in patients with psoriasis than in the control group. The mean CIMT value of
patients and controls were 0.8 mm (SD %0.1, range 0.5-1.4, median 0.8) and 0.6 mm (SD #0.1, range 0.5-0.95, median
0.6)), respectively. There was a statistically significant difference in CIMT value between the patient and control groups
(p<0,001) (Table 2). The distribution of carotid intima media thickness between the patient and control groups is shown
in Figure 2.

There was no significant relationship between the CIMT value of the individuals in the patient group and gender,
alcohol use, high density lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), CRP and fasting

blood glucose, presence of family history, nail involvement and blood pressure. There was a statistically significant

Table | Clinical, Demographic and Laboratory Examinations of the Study Group

Patients (n=70) Control (n=50) p
Median (Min-Max) | Mean £ SD | Median (Min-Max) | Mean * SD

Age (years) 40.0 (19-64) | 415+ 142 42.0 (20-61) | 40.6 £10.6 | 0.763
BMI (kg/m?) 27.5 (20.8-38.7) 275 %37 27.0 (21.3-33.5) 26.8 = 3.1 | 0.250
Smoking (packs/year) 2.0 (040) 7676 0.0 (0-20) 45+ 6.7 | 0.054
SBP (mmHg) 125.0 (100-150) 125.1 + 83 120.0 (100-140) 122.7 £ 94 | 0.145
DBP (mmHg) 80.0 (70-110) 792+70 80 (70-90) 792 +73 | 0.123
Waist circumference (cm) 94.5 (72-123) | 948 +10.2 90.5 (71-116) 90.5 +8.6 | 0.013
Hip circumference (cm) 101.0 (86—114) 1003 + 7.4 98.0 (86—110) 99.3 £ 5.1 | 0.353
Glucose (mg/dl) 92.0 (72-153) | 93.1 = I4.1 89.0 (60-139) | 89.6 £ 12.0 | 0.146
HBAIC (%) 5.5 (4.5-8.3) 5605 5.4 (5.0-6.0) 54 +0.2 | 0.009
Total cholesterol (mg/dl) 180.5 (102-287) | 177.7 + 44.2 189.5 (103-363) | 186.3 £ 53.1 | 0.350
Triglycerides (mg/dl) 134.0 (66-365) | 142.2 £ 55.5 142.5 (58-340) | 1485 £ 723 | 0.608
HDL-C (mg/dI) 475 (26-78) | 485 % 10.2 50.0 (32-80) | 50.6 +10.5 | 0.284
LDL-C (mg/dl) 121.0 (51-181) | 119.2 £ 22.1 119.8 (39-222.4) | 121.0 £ 36.8 | 0.767
CRP (mg/dl) 1.9 (1-23) 34 %45 2.6 (0.3-17.6) 36+£32 | 0776

Abbreviations: BMI, Body mass index; SBP, Systolic blood pressure; DBP, Diastolic blood pressure; HDL-C, High density lipoprotein
cholesterol; LDL-C, Low density lipoprotein cholesterol; CRP, C-reactive Protein.
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Table 2 CIMT Value Comparison Between Patients with Psoriasis and Controls

Patients (n=70) Control (n=50) P

Median (Min-Max) | Mean * SD | Median (Min-Max) | Mean = SD

CIMT (mm) 0.8 (0.5-1.4) 08+ 0. 0.6 (0.4-0.95) 0.6 + 0.1 | <0.001

Abbreviation: CIMT, Carotid intima media thickness.

difference between age, BMI, disease duration, smoking, psoriatic arthritis, waist and hip circumference, PASI, HBA1C,
total cholesterol, and triglyceride (Table 3).

Age, BMI, smoking, waist and hip circumference, HBA1C, total cholesterol, triglyceride, disease duration, psoriatic
arthritis and PASI, which were significant findings in bivariate analysis, were treated as independent variables.
Multivariate linear regression test was performed using CIMT as the dependent variable. As a result of this analysis,
smoking (p = 0.001), disease duration (p = 0.024) and PASI (p = 0.074) remained significant (Table 4).

Discussions

Although psoriasis is basically a skin disease, it is not limited to the skin but affects many systems, causing various
comorbidities such as psoriatic arthritis, metabolic syndrome, autoimmune diseases and cardiovascular diseases. Psoriasis
has become an important disease that needs to be addressed in a multidisciplinary manner, as it progresses together with
many of these diseases in which widespread systemic inflammations are observed, and complications that sometimes
cause mortality occur as a result of these diseases.’”

Atherosclerosis is a progressive, inflammatory disease characterized by the accumulation of lipid and fibrous elements
in artery walls. In the future, it can lead to serious complications such as myocardial infarction and stroke. Although the
reason for the relationship between psoriasis and atherosclerosis is not fully understood, risk factors such as obesity,
hypertension, diabetes, hyperlipidemia, metabolic syndrome and smoking, as well as pro-inflammatory cytokines such as
TNF-a, IL-1p and IL-6, which are involved in the pathogenesis of psoriasis, cause atherosclerotic plaque formation.*

CIMT is an important parameter that can be easily measured non-invasively with B-mode USG and indicates
subclinical atherosclerosis. In this study, the presence of atherosclerosis in patients with psoriasis was examined in
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Figure 2 Distribution of carotid intima media thickness between patient and control groups.
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Table 3 Correlation Between CIMT Value and Demographic, Clinical and
Laboratory Parameters in Patients with Psoriasis

Patients (n=70) t value | % 95 Confidence Interval P
Lower Upper
Age (years) 3.137 0.131 0.545 0.002
Gender —0.562 -0.117 0.066 | 0.576
BMI (kg/m?) 4.880 0.311 0.664 | <0.001
Duration (year) 4.585 0.283 0.647 | <0.001
Smoking (packs/year) 5.175 0.338 0.681 | <0.001
Alcohol use —-0.279 —0.186 0.150 0.790
Family history —1.022 —0.130 0.042 0310
Psoriatic arthritis —2.938 -0.311 —0.050 | 0.009
Nail involvement —-1.520 —0.152 0.020 0.133
Waist circumference (cm) 3.723 0.195 0.589 | <0.001
Hip circumference (cm) 2616 0.072 0.501 0.010
SBP (mmHg) 1.186 —0.095 0.365 0.239
DBP (mmHg) 1.132 —0.102 0.359 | 0.26l
PASI 3333 0.153 0.560 | 0.001
Glucose (mg/dl) 0.375 —0.191 0.277 0.708
HBAIC (%) 2.112 0.013 0.456 | 0.038
Total cholesterol (mg/dl) 1.937 —0.006 0.440 0.056
Triglycerides (mg/dl) 2.594 0.070 0.499 0.011
HDL-C (mg/dl) 0.735 —0.149 0317 | 0.464
LDL-C (mg/dl) 0.960 —0.122 0.341 0.340
CRP (mg/dl) 1.117 —0.103 0.357 | 0.267

Abbreviations: BMI, Body mass index; SBP, Systolic blood pressure; DBP, Diastolic blood
pressure; PASI, Psoriasis area severity index; HDL-C, High density lipoprotein cholesterol;
LDL-C, Low density lipoprotein cholesterol; CRP, C-reactive Protein; CIMT, Carotid intima
media thickness.

Table 4 The Association Between CIMT and Atherosclerosis Risk Factors
in Patients with Psoriasis

OR | % 95 Confidence Interval P
Lower Upper
Intercept 0.946 0.508 1.761 | 0.858
Age (years) 0.999 0.996 1.002 | 0.550
BMI (kg/m?) 1.013 0.996 1.031 | 0.122
Smoking (packs/year) 1.006 1.002 1.010 | 0.001
Waist circumference (cm) | 0.996 0.987 1.005 | 0.454
Hip circumference (cm) 1.005 0.995 1.015 | 0.281
(Continued)
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Table 4 (Continued).

OR | % 95 Confidence Interval P
Lower Upper

HBAIC (%) 1.021 0.942 1.106 | 0.597
Total cholesterol (mg/dl) 1.000 0.999 1.000 | 0.719
Triglycerides (mg/dl) 1.000 0.999 1.000 | 0.698
Duration (year) 1.005 1.000 1.009 | 0.024
Psoriatic arthritis 1.067 0.977 1.165 | 0.145
PASI 1.005 0.999 1.012 | 0.071

Abbreviations: BMI, Body mass index; PASI, Psoriasis area severity index; CIMT, Carotid
intima media thickness.

comparison with the healthy population through CIMT measurement, which is an important marker of subclinical
atherosclerosis. A statistically significant difference was detected between the patient and control groups in terms of
mean CIMT (p<0.001). As in studies investigating the direct effect of psoriasis on atherosclerosis after excluding other
comorbidities, in this study, the presence of psoriasis alone is a direct risk factor for atherosclerosis.'® '

Smoking and alcohol use are important risk factors for the development of both psoriasis and atherosclerosis.'> This
effect of smoking has been attributed to the oxidative stress it causes. As the amount of cigarettes consumed increases,
the risk of developing psoriasis increases, as does the severity of psoriasis. In addition, there is a decrease in treatment
response due to the effect of various comorbidities caused by smoking.'® In present study, while there was a significant
relationship between cigarette use and CIMT in bivariate analysis, this relationship remained significant in multivariate
linear regression analysis.

In present study, PASI, one of the most used scorings to express the clinical severity of psoriasis, was used. When
PASI was examined in the patient group, a strong positive relationship was detected between mean CIMT and PASI
(Table 3). In the multivariate linear regression analysis, PASI remained significant (Table 4). When similar studies in the
literature were reviewed, it was reported that a significant relationship was observed between PASI and CIMT in most of
the studies.!”!'® Based on this, it can be said that as the clinical severity of psoriasis increases, the CIMT value, in other
words, the risk of subclinical atherosclerosis, increases significantly.

The duration of psoriasis disease may increase the severity of systemic inflammation caused by the disease. For this
reason, it is thought that the duration of the disease may play an important role in the emergence and severity of possible
comorbidities. In our study, a strong positive relationship was detected between the average CIMT level and disease
duration in the patient group (Table 3). This relationship remained significant as a result of multivariate linear regression
analysis. Talaee et al, in their study including 31 psoriasis patients and 31 healthy controls, observed that the CIMT value
was measured higher in the patient group and that there was a positive correlation between this value and the duration of
the disease.”’ Shadidi-Dadras et al included 60 patients with psoriasis and 60 healthy controls in their study and observed
that the CIMT value was higher in patients with psoriasis than in the control group. In the patient group, they emphasized
that the CIMT value showed a positive correlation with the duration and severity of the disease.'? In the present study,
LDL, HDL, and CRP levels did not show a significant association with CIMT. This may be attributable to the modest
sample size, exclusion of patients with cardiovascular comorbidities. Although no significant difference in CRP levels
was observed between patients and controls, systemic inflammation in psoriasis is well-documented and may not be fully
captured by CRP alone. Specific inflammatory mediators, such as IL-17 and IL-23, rather than systemic CRP, may
contribute to vascular injury, highlighting the need for future studies to assess these cytokines. Due to the relatively small
number of patients with psoriatic arthritis (n=14) and nail involvement, the potential impact of these clinical features on
CIMT could only be assessed to a limited extent. New studies with larger and more heterogencous populations are
needed to further investigate these relationships.
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Limitations

In our study, manual measurement methods were used in B-mode USG evaluation. The most important limitation of the
manual measurement method is the variability in measurements between practitioners and between examinations performed
by a single practitioner at different times. In this study, to avoid inter-practitioner variability, the same cardiologist, who was
unaware of the clinical diagnosis, gave his opinion in obtaining B-mode USG images. The second limitation is the small
number of participants since it was a study conducted in a single center. Multicenter studies with large participants are
needed. Another limitation of our study is that a family history of atherosclerosis, which is an important risk factor for
atherosclerotic disease, and dietary habits were not systematically assessed. The impact of psoriatic arthritis and nail
involvement on CIMT was limited by the small sample size larger studies are needed to confirm these findings.

Conclusion

As in previous similar studies, we observed in our study that psoriasis is a direct risk factor for atherosclerosis after excluding
other comorbidities. In addition, according to the results of the multivariate linear regression analysis we performed in
patients with psoriasis in our study, the risk of atherosclerosis increases significantly as smoking, disease duration and disease
severity increase. As a result, we would like to emphasize that patients with psoriasis should be examined for atherosclerotic
disease, and especially those with high smoking status, disease duration and PASI value should be examined more frequently.
Considering that psoriasis may increase the risk of atherosclerosis due to systemic inflammation caused by other comorbid-
ities, we would like to emphasize that other comorbidities that may accompany psoriasis should also be investigated.

Ethical Approval

Ethical approval was provided by the Medical Ethics Committee of the Cukurova University Medical School (date:
04.11.2022, number: 27). Informed consent was obtained from each patient. This study was conducted in accordance
with the principles of the Declaration of Helsinki.
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