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Evaluation of arterial stiffness in patients with psoriasis vulgaris
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Abstract
Background and Design: This study aimed to compare neutrophil-lymphocyte ratio (NLR), carotid intima-media thickness (CIMT), epicardial
fat tissue (EFT), and arterial stiffness values of psoriatic patients with healthy subjects and to determine the relation of these parameters with
the severity of psoriasis.
Materials and Methods: This study included 102 patients with psoriasis and 102 control subjects matched according to age and gender.
CIMT, echocardiographic EFT, arterial stiffness [aortic stiffness index (ASI) and aortic distensibility], anthropometric measurements, psoriasis
area and severity index (PASI) score, and metabolic parameters were measured in all patients.
Results: The mean NLR in the psoriasis group were significantly higher than in the healthy group (2.3±0.74 vs 1.49±0.36; p<0.01). Additionally,
CIMT (0.95±0.25 vs 0.57±0.13 mm; p<0.01), EFT (0.77±0.23 vs 0.42±0.12 cm; p<0.01), and ASI (3.21±0.37 vs 2.55±0.28; p<0.01) were
significantly increased in patients with psoriasis than control subjects. Also, NLR was shown to be higher among psoriatic patients with PASI
of ≥10. NLR was not correlated with CIMT, EFT, and ASI in psoriatic patients. Among psoriatic patients, ASI and EFT were positively correlated
with age, body mass index, waist circumference, systolic blood pressure, diastolic blood pressure, triglyceride, and uric acid, whereas CIMT was
positively correlated with age and waist circumference (p<0.05 for all comparisons).
Conclusion: We found that psoriatic patients had higher atherosclerotic burden than healthy subjects and NLR had a stronger relation with
the severity of psoriasis.
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Öz
Amaç: Psoriatik hastaların nötrofil-lenfosit oranı (NLO), karotis intima media kalınlığı (KİMK), epikardiyal yağ dokusu (EYD) kalınlığı ve arteryel
sertlik değerlerini sağlıklı denekler ile karşılaştırmayı ve bu parametrelerin psoriazis şiddeti ile ilişkisini araştırmayı amaçladık.
Gereç ve Yöntem: Çalışmaya psoriazisli 102 hasta, yaş ve cinsiyet olarak eşleştirilmiş 102 kontrol dahil edildi. Tüm hastalarda KİMK,
ekokardiyografik EYD, arteryel sertlik [aortik sertlik indeksi (ASİ) ve aortik esneyebilirlik], antropometrik ölçümler, psoriazis alan ve şiddet indeksi
(PAŞİ) skoru ve metabolik parametreler ölçüldü.
Bulgular: Psoriazis grubunda ortalama NLO sağlıklı deneklere göre anlamlı şekilde daha yüksekti (2,3±0,74’e karşılık 1,49±0,36; p<0,01).
Ek olarak, KİMK, EYD ve ASİ psoriazisli hastalarda kontrollere kıyasla anlamlı şekilde yüksekti (sırasıyla; 0,95±0,25’e karşılık 0,57±0,13 mm;
p<0,01; 0,77±0,23’e karşılık 0,42±0,12 cm; p<0,01; 3,21±0,37’ye karşılık 2,55±0,28; p<0,01). Ayrıca, NLO’nun PAŞİ skoru ≥10 olan psoriatik
hastalarda daha yüksek olduğu gösterildi. Psoriatik hastalarda NLO değeri KİMK, EYD ve ASİ ile korelasyon göstermiyordu. Psoriazisli hastalarda
ASİ ve EYD yaş, vücut kitle indeksi, bel çevresi, sistolik kan basıncı, diyastolik kan basıncı, trigliserit ve ürik asit düzeyleri ile pozitif korelasyona
sahipken, KİMK yaş ve bel çevresi ile negatif korelasyona sahipti (tüm karşılaştırmalar için p<0,05).
Sonuç: Psoriatik hastaların sağlıklı deneklere kıyasla daha fazla aterosklerotik yüke sahip olduğunu ve NLO’nun psoriazis şiddeti ile güçlü bir
ilişkisi olduğunu bulduk.
Anahtar Kelimeler: Arteryel sertleşme, karotis intima media kalınlığı, epikardiyal yağ dokusu, nötrofil-lenfosit oranı, psoriazis vulgaris
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Introduction
Psoriasis is a common chronic inflammatory skin disease that affects
1.5%-3% of the general population1. It is thought to arise from the
interaction of immunologic, genetic, and environmental factors2.
Several recent studies have linked psoriasis to an increased risk of
cardiovascular diseases3-5. Altered expression of pro-inflammatory
cytokines, which are critical mediators of systemic inflammation, has
also been reported in patients with psoriasis.
Lymphopenia and neutrophilia have recently been identified as
independent predictors of mortality in cardiovascular diseases6,7. The
neutrophil-lymphocyte ratio (NLR) is an essential marker of inflammation
in both cardiovascular and non-cardiovascular diseases8-11.
Plaque frequency and carotid intima-media thickness (CIMT) are
established markers of subclinical atherosclerosis and clinically predictive
markers of stroke and myocardial infarction risk12. Significant CIMT
elevation has been observed in psoriatic patients in previous studies
compared with control subjects3,5,13.
The visceral adipose tissue surrounding the heart between the visceral
epicardium and myocardial epicardium is known as the epicardial fat
tissue (EFT). This may contribute to the development of coronary artery
disease (CAD) by promoting increased production of leptin and other
adipokines, tumor necrosis factor-alpha (TNF-α), visfatin, omentin, and
resistin through the vasovasorum and into the lumen of the coronary
artery14,15. Studies have reported a close relation between EFT and the
presence and severity of CAD16,17. A thickness of ≥0.7 cm is regarded
as abnormal EFT16. This may therefore represent an indicator of the
presence of CAD and should also encourage further evaluation in
asymptomatic subjects16,17.
Arterial stiffness and elastic characteristics are quantified as aortic
distensibility (AD) and aortic stiffness index (ASI). An increase in ASI
and decrease in AD indicate reduced aortic elasticity18. Non-invasive
echocardiography is commonly used to evaluate AD, ASI, and EFT16,18,19.
Our review of the literature revealed that no previous studies have
investigated the atherosclerotic burden of psoriatic patients with
multiple parameters reflecting subclinical atherosclerosis, such as EFT,
CIMT, AD, and ASI, and their relations with one another. There is also
a lack of knowledge in the literature concerning the relation between
these parameters and the severity of psoriasis. The purpose of this
study was therefore to compare psoriatic patients with otherwise
healthy subjects in terms of NLR and subclinical atherosclerosis markers
including CIMT, EFT, ASI, and AD and to investigate the role of these
parameters in differentiating the severity of psoriasis.

Materials and Methods
The Yozgat Bozok University Faculty of Medicine Local Ethics Committee
reviewed and granted approval for all clinical protocols (approval
number: 05.05.2014/67). Signed informed consent documents
were provided by all study participants. The recommendations of the
Declaration of Helsinki on human subject research were used to guide
and inform all pertinent ethical considerations.
Study population
This prospective cross-sectional study was performed over a 6-month
period. The study population consisted of 102 patients with psoriasis
vulgaris (56 women and 46 men, mean age: 40.9±8.6 years and mean
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duration of disease 12.2±10.4 years) referred for treatment to the
Bozok University Faculty of Medicine, Department of Dermatology,
Turkey, and 102 age- and gender-matched control subjects (56 women
and 46 men, mean age: 43.1±6.7 years). Physical and histopathological
findings were used in the diagnosis of psoriasis vulgaris. The following
clinical characteristics were evaluated for each participant: Sex, age,
tobacco use, disease duration, waist circumference, and body mass
index (BMI). BMI was defined as weight (kg) divided by height (m)
squared. The following blood biochemical parameters were evaluated
for all participants: C-reactive protein (CRP), fasting blood glucose, NLR
(calculated as a ratio of neutrophils to lymphocytes obtained from a
single complete blood count), thyroid-stimulating hormone (TSH), lowdensity lipoprotein (LDL) cholesterol, high-density lipoprotein (HDL)
cholesterol, total cholesterol, and triglyceride levels.
All subjects were free of any known cardiovascular or ischemic organ
diseases. Patients with CAD history (detected by previous coronary
angiography, scintigraphy, or coronary tomographic angiography), acute
coronary syndrome, peripheral arterial disease, [hypertension (HT);
diastolic blood pressure (DBP) >90 mmHg and/or systolic BP (SBP)
>140 mmHg], <50% left ventricular ejection fraction (LVEF), moderate
or severe valvular regurgitation and/or stenosis, heavy tobacco use
(≥25 cigarettes per day), [diabetes mellitus (DM); venous plasma
glucose >110 mg/dL after overnight fasting], renal insufficiency (serum
creatinine levels exceeding 1.3 mg/dL), regular alcoholic beverage
consumption (two or more drinks per day), cancer, chronic obstructive
pulmonary disease, active bacterial infection or upper respiratory tract
viral infection, and fever history (>38.3 °C) or upper respiratory tract
symptoms within the previous 2 weeks were excluded. Patients who
were pregnant and lactating and had previous echocardiography and
electrocardiograph (ECG) findings indicating myocardial infarction or
coronary artery bypass grafting were also excluded. Patients with chest
pain or dyspnea who underwent prompt ECG, echocardiography, and
cardiac stress tests promptly and those with suspected or confirmed
diagnosis of CAD based on the test results were also excluded.
EFT measurement
Echocardiography was conducted by a cardiologist blinded to the
study groups using ultrasound device (Presound alpha 7, IPF 1701
Model, 2009; Hitachi Aloka Medical Ltd., Tokyo, Japan) with a 2.5MHz transducer. Standard two-dimensional measurements (left atrial
diameter and LVEF) were obtained as advised by the American Society
of Echocardiography19.
EFT was defined as the relatively echo-free cavity between the right
ventricle and visceral pericardium. Maximum EFT thickness at end-systole
was employed during analyses. The position of the midventricular free
wall inside the right ventricle at the mid-point of the ultrasound beam,
perpendicular to the aortic annulus, was employed as an anatomic
reference20. The mean of three cardiac cycles was calculated. EFT
thickness measurements were recorded by a cardiologist blinded to the
study. Abnormal EFT was defined as a thickness of ≥0.7 cm16. A total of
20 patients were randomly selected for echocardiographic examination,
and EFT thickness measurements were repeated after 1 week to assess
intraobserver variability. The reproducibility of the measurement was
highly significant for that variability (intraclass correlation coefficient:
0.918, p<0.001).
www.turkderm.org.tr
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Assessment of CIMT and arterial stiffness
BP was measured from both arms by a clinician blinded to the study
groups, with the subject in a seated position. BP was measured
twice over a 5 min interval. DBP and SBP were recorded using a
sphygmomanometer. The mean value of the four BP measurements
was recorded. Pulse pressure was defined as the difference between
SBP and DBP.
Echocardiographic examination was conducted by a cardiologist blinded
to the study groups using an ultrasound machine (Presound alpha 7,
IPF 1701 Model) with a 2.5 MHz transducer. Standard two-dimensional
measurements were performed as recommended by the American
Society of Echocardiography19. Following the echocardiographic cardiac
examination at parasternal long axis M-mode images, the systolic (Asd)
and diastolic (Add) aortic diameters of the ascending aorta from the
lower margin of the upper wall as far as the upper margin of the lower
wall were calculated 3 cm distal to the aortic valve level, with diastole
and systole being differentiated using simultaneous ECG recordings. ASI
was calculated using the formula ASI= ln (SBP/DBP)/[(Asd-Add)/Add],
and AD was measured with the formula AD [1/(103×mmHg)]=2×[(AsdAdd)/Add]/PP18.
Carotid Doppler ultrasonography was performed using an Aloka
Prosound A6 (Hitachi Aloca Medical) equipped with a 7.5 MHz
linear-array imaging probe. A single blinded radiologist performed all
measurements with the patient in a supine position, with the neck
extended and head faced away from the region under investigation.
The transducer was located in the longitudinal plane to maximize the
diameter of the lumen. The images were enhanced with magnification
to yield high-resolution detail at a location 1 cm proximal to the
carotid bifurcation. The distance between the media-adventitia and
lumen-intima interfaces was used to determine the CIMT of the far
wall. Measurements were taken at 1 mm intervals bilaterally from
five contiguous sites. The mean value of all measurements from each
patient was employed for statistical analyses. CIMT values exceeding 1
mm were considered abnormal21.

Results
The clinical characteristics of all study participants are summarized in
Table 1. The two groups were similar in terms of BMI, fasting glucose,
creatinine, and cholesterol levels, DBP, age, gender, and smoking history
(Table 1). Mean serum CRP concentrations and NLR were significantly
higher in the psoriasis group than in the healthy control group (6.2±3.2
vs 4.3±1.9 mg/L, p<0.01; 2.3±0.74 vs 1.49±0.36; p<0.01, respectively).
CIMT, EFT, and ASI were significantly higher (0.95±0.25 vs 0.57±0.13
mm, p<0.01; 0.77±0.23 vs 0.42±0.12 cm, p<0.01; 3.21±0.37 vs
2.55±0.28, p<0.01, respectively) in patients with psoriasis compared

Table 1. Demographic, clinical, and laboratory features
of both groups
Psoriasis
group
(n=102)

Control
group
(n=102)

p

Age (years)

40.9±8.6

43.1±6.7

0.08

Sex (female/male), n

56/46

56/46

1

Smoking, n (%)

34 (33.3)

33 (32.4)

0.8

BMI (kg/m )

29.7±6.8

27.5±2.4

0.10

Waist circumference (cm)

99.3±13.9

98.0±12.9

0.50

SBP (mmHg)

122.3±10.4

115.5±9.7

<0.01

DBP (mmHg)

75.9±5.9

75.8±3.9

0.72

LVEF (%)

64.2±2.3

63.7±2.9

0.11

CIMT (mm)

0.95±0.25

0.57±0.13

<0.01

EFT (mm)

7.7±0.5

4.2±0.3

<0.01

ASI

3.21±0.37

2.55±0.28

<0.01

AD

3.1±1.2

6.5±2.5

<0.01

Fasting glucose (mg/dL)

99.3±16.2

99.9±12.5

0.09

Creatinine (mg/dL)

0.85±0.14

0.87±0.14

0.16

Uric acid (mg/dL)

5.3±1.5

4.5±0.9

<0.01

Assessment of psoriasis severity

Total cholesterol (mg/dL)

188±44

191±36

0.63

The psoriasis area and severity index (PASI) score was applied to
evaluate the clinical severity of psoriasis22.

LDL cholesterol (mg/dL)

116±34

123±29

0.15

HDL cholesterol (mg/dL)

43±9

42±8

0.07

Statistical Analysis

Triglyceride (mg/dL)

153±113

151±60

0.08

SPSS software was used for all statistical analyses. Categorical variables
were expressed as proportions (%) and continuous variables as mean
± standard deviation. The chi-square test was used to compare
categorical variables. Pearson or Spearman simple correlation analyses
were used to determine relations between continuous parameters,
and Student’s t-test, the Mann-Whitney U test, and Kruskal-Wallis
analysis were used for group comparisons. For multivariate analysis,
potential factors detected at univariate analyses were further subjected
to logistic regression analysis to identify independent predictors of
psoriasis severity. Hosmer-Lemeshow goodness of fit statistics was
used to assess model fit. A 5% type 1 error level was used to infer
statistical significance. The capacity of ASI, AD, and EFT to differentiate
psoriatic patients was tested using receiver operating characteristic
(ROC) curve analyses. A 5% type 1 error level was used to determine
statistical significance at area under the curve (AUC) analysis. Statistical
significance was set at p<0.05.

CRP (mg/L)

6.2±3.2

4.3±1.9

<0.01

NLR

2.3±0.74

1.49±0.36

<0.01

PASI

15.2±5.1

-

-

Disease duration (years)

12.2±10.4

-

-

Topical steroid, n (%)

95 (93.1)

-

-

Topical calcipotriol, n (%)

34 (33.3)

-

-

Methotrexate, n (%)

20 (19.6)

-

-

Acitretin, n (%)

16 (15.7)

-

-

Ciclosporin, n (%)

6 (5.9)

-

-

Phototherapy, n (%)

3 (2.9)

-

-
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Values are mean ± standard deviation unless otherwise indicated.
BMI: Body mass index, SBP: Systolic blood pressure, DBP: Diastolic blood pressure,
LVEF: Left ventricular ejection fraction, CIMT: Carotid intima-media thickness, EFT:
Epicardial fat tissue, ASI: Aortic stiffness index, AD: Aortic distensibility, LDL: Lowdensity lipoprotein, HDL: High-density lipoprotein, CRP: C-reactive protein, NLR:
Neutrophil-lymphocyte ratio, PASI: Psoriasis area and severity index score
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with controls (Figure 1). NLR did not correlate with CIMT, EFT, ASI, or
AD in psoriatic patients.
Correlation analysis results between ASI, CIMT, and EFT and age, BMI,
waist circumference, SBP, DBP, LVEF, PASI, disease duration, NLR, CRP,
lipid profile, fasting blood glucose, and uric acid levels in patients with
psoriasis are shown Table 2. Age was found to be well and positively
correlated with ASI, CIMT, and EFT but was negatively correlated with
AD. BMI and waist circumference were weakly associated with ASI and
AD but moderately with EFT. PASI, disease duration, and CRP were not
correlated with ASI, CIMT, or EFT among psoriatic patients (Figure 2).
Interestingly, a significant relationship was observed between serum

uric acid levels and subclinical atherosclerosis markers such as ASI, AD,
and EFT. A similar relation was also shown for serum triglyceride levels
in contrast to total cholesterol, LDL, or HDL levels.
Psoriatic subjects were categorized into two subgroups to classify the
severity of the disease: One subgroup had PASI scores <10 and one
with scores ≥10. Of psoriatic patients, 78% (n=80) had PASI scores ≥10,
and the remainder (n=22) had PASI scores <10. Psoriatic subjects with
PASI ≥10 had significantly higher NLR values compared with psoriatic
subjects with PASI <10 (2.43±0.75 vs 1.84±0.47, respectively, p<0.001,
z-score: -3.621), whereas the two subgroups had similar ASI, CIMT, and

Figure 1. A. Comparison of carotid intima-media thickness between
the psoriasis and control groups

Figure 1. B. Comparison of epicardial fat thickness between the
psoriasis and control groups

Table 2. The correlation of clinical and laboratory findings, aortic elasticity, CIMT, and EFT among the patients with
psoriasis
ASI
Age (years)

AD

CIMT (mm)

EFT (cm)

r

p

r

p

r

p

r

p

0.280

0.004

-0.318

0.001

0.453

<0.001

0.507

<0.001

Body mass index (kg/m2)

0.206

0.038

-0.227

0.022

0.130

0.193

0.526

<0.001

Waist circumference (cm)

0.201

0.043

-0.226

0.023

0.233

0.019

0.538

<0.001

SBP (mmHg)

0.464

<0.001

-0.625

<0.001

0.169

0.089

0.350

<0.001

DBP (mmHg)

0.221

0.026

-0.341

<0.001

0.150

0.133

0.374

<0.001

LVEF (%)

0.048

0.629

0.010

0.919

-0.118

0.239

-0.109

0.275

PASI

-0.004

0.972

-0.013

0.894

0.026

0.792

-0.124

0.215

Disease duration (years)

0.048

0.629

-0.056

0.579

0.087

0.385

-0.112

0.262

CRP (mg/L)

-0.009

0.927

-0.026

0.793

-0.030

0.763

-0.064

0.520

NLR

0.090

0.366

-0.115

0.251

0.112

0.262

-0.050

0.614

Fasting glucose (mg/dL)

-0.075

0.453

0.095

0.344

0.249

0.011

0.212

0.032

Total cholesterol (mg/dL)

0.150

0.138

-0.188

0.062

0.009

0.928

0.063

0.536

Triglyceride (mg/dL)

0.427

<0.001

-0.495

<0.001

0.072

0.479

0.205

0.042

HDL cholesterol (mg/dL)

-0.175

0.083

-0.198

0.050

-0.064

0.530

-0.184

0.069

LDL cholesterol (mg/dL)

0.137

0.177

-0.156

0.123

0.036

0.722

0.092

0.368

Uric acid (mg/dL)

0.281

0.004

-0.230

0.020

<0.001

0.999

0.348

<0.001

CIMT: Carotid intima-media thickness, EFT: Epicardial fat tissue, ASI: Aortic stiffness index, AD: Aortic distensibility, SBP: Systolic blood pressure,
DBP: Diastolic blood pressure, LVEF: Left ventricular ejection fraction, PASI: Psoriasis area and severity index score, CRP: C-reactive protein, NLR:
Neutrophil-lymphocyte ratio, HDL: High-density lipoprotein, LDL: Low-density lipoprotein
www.turkderm.org.tr
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EFT values. ROC curve analyses were performed for ASI and NLR. A
cut-off value of 2.82 was calculated for ASI for differentiating psoriatic
patients from healthy subjects [89% sensitivity, 82% specificity, AUC
with 95% confidence interval (CI): 0.944, p<0.001]. A cut-off value of
1.60 was calculated for NLR for differentiating psoriatic patients from
healthy subjects (83% sensitivity, 78% specificity, AUC with 95% CI:
0.862, p<0.001).
Of patients, 61% (n=62) with psoriasis had abnormal EFT thicknesses,
and 39% (n=40) had abnormal CIMT values. If the cut-off value of
2.82 and above was set as abnormal ASI, 89% of the psoriatic patients
(n=91) and 17% of the control subjects (n=17) had abnormal ASI
values.
Logistic regression analyses demonstrated that age, family history
of cardiovascular risk factors, BMI, waist circumference, SBP, DBP,
biochemistry findings, TSH, and smoking are unable to predict disease
severity. Additionally, CIMT, ASI, and EFT parameters were also unable
to predict disease severity. NLR was the only parameter that can predict
disease severity at logistic regression analysis.

Figure 1. C. Comparison of aortic stiffnes index between the psoriasis
and control groups
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Figure 2. A. Correlation between neutrophil-lymphocyte ratio and
carotid intima-media among psoriatic patients

Figure 2. B. Correlation between neutrophil-lymphocyte ratio and
epicardial fat thickness among psoriatic patients

Discussion
Our results showed that psoriasis is associated with increased NLR,
CIMT, EFT, and ASI and decreased AD compared with healthy control
subjects. However, NLR exhibited no significant correlation with CIMT,
EFT, or ASI in psoriasis patients. These results are consistent with
previous reports linking psoriasis with atherosclerosis2-5,13,14,23. Clinical
signs and symptoms vary widely among psoriasis patients. NLR seems
to assist in the differentiation of psoriatic patients from healthy controls.
Therefore, we propose the inclusion of NLR as a clinically informative
biomarker in determining the severity, treatment, and management of
patients with psoriasis.
Psoriatic patients are known to be at greater risk of developing
atherosclerotic vascular disease and vascular inflammation24,25.
Atherosclerosis may begin early in life3. Early diagnosis of vascular
disease is of critical importance for effective intervention. The
development of non-invasive diagnostic methods has greatly improved
the detection and early treatment of vascular disease. The use of
high-resolution ultrasonography to measure CIMT has enabled precise
www.turkderm.org.tr

Figure 2. C. Correlation between neutrophil–lymphocyte ratio and
aortic stiffness index among psoriatic patients
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estimation of vascular disease risk, a change in CIMT of only 0.1 mm
being associated with a 13%-18% increase in stroke risk and a 10%15% increase in myocardial infarction risk12. Increased CIMT has also
been shown in patients with psoriasis compared with the controls3,5,13,26.
Similar to previous reports, CIMT was higher in patients with psoriasis
than in healthy control subjects in this study.
EFT has recently been identified as an endocrine tissue that produces
hormones, cytokines, and pro-inflammatory and pro-atherosclerotic
molecules including interleukin (IL)-6, TNF-α, leptin, free fatty acids,
and monocyte chemoattractant protein-115,27. EFT accounts for
approximately 1% of total body mass in a healthy adult, but this tissue
may also play a key role in the pathogenesis of atherosclerosis14,27.
EFT has been associated with subclinical atherosclerosis and overall
cardiovascular risk, in addition to insulin resistance, DM, and metabolic
syndrome (MS)16,17,20. Bulbul Sen et al.9 reported an association
between psoriasis and subclinical atherosclerosis markers, including
CIMT and EFT. In this study, CIMT and EFT were significantly elevated
among psoriasis patients relative to healthy control subjects.
Aortic elasticity was calculated by means of ASI and AD. These parameters
are inversely correlated and reflect aging and atherosclerosis28.
Cardiovascular risk factors accelerate the atherosclerotic process,
reducing aortic elasticity by increasing ASI and reducing AD. Impaired
aortic elasticity has been correlated with the extent and severity of
CAD29. Most previous studies have employed the carotid-femoral pulse
wave velocity (PWV) technique to calculate vascular stiffness. The aorta
provides more accurate reflection of central hemodynamics better
than the femoral artery, since the latter is a highly muscular vessel30,31.
Atherosclerosis has a less powerful impact on muscular vessels
compared with elastic great vessels, including the aorta. The PWV
method is limited by the groin exposure (this being particularly difficult
in obese patients) and poor estimation of distance between two
recording points (resulting in inaccurate estimates in obese patients)31.
ASI and AD reflect the elastic properties of the aorta. The deterioration
of aortic elasticity is indicated by an increase in ASI and a decrease in
AD. Changes in arterial stiffness may precede early pathological intimal
changes4,23. Prior reports have demonstrated a link between psoriasis
and arterial stiffness and atherosclerosis4,23,32. The results of this study
showed greater arterial stiffness in psoriatic patients than in healthy
controls.
The pathological mechanisms linking CAD and psoriasis are the focus
of intense clinical and experimental research. Several cardiovascular
risk factors are prevalent among psoriasis patients, including DM,
HT, hyperlipidemia, and MS, resulting in an increased CAD incidence
among psoriasis patients33. Psoriasis is a chronic, inflammatory skin
disease. Prolonged exposure to inflammatory mediators such as TNF-α
and IL-6 may therefore exacerbate the risk of CAD. Previous studies have
reported elevation in inflammatory markers such as CRP in psoriatic
patients compared with healthy controls4,34. High-sensitivity CRP is an
independent CAD risk factor23,32. Inflammatory biomarkers such as CRP,
erythrocyte sedimentation rate, TNF-α, and IL-6 have all been associated
with cardiovascular outcomes. NLR is calculated from the white blood
cell count and has been confirmed as a biomarker of the systemic
inflammatory response. Previous studies have demonstrated that a
high NLR value can predict poor cardiovascular outcomes35-37. However,
relatively few studies have described NLR as a predictor of subclinical
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atherosclerosis in psoriatic patients4,5. In this study, NLR was significantly
elevated among psoriatic patients relative to healthy controls.
In this study, we determined a cut-off value of 1.60 for NLR for
differentiating psoriatic patients from the controls with 83% sensitivity
and 78% specificity. Meanwhile, Yurtdaş et al.11 reported a cut-off
value of 2.32 with maximum sensitivity (70%) and specificity (65%)
for the lower value of AVP, indicating subclinical atherosclerosis
among psoriatic subjects. Our result was consistent with that study
since Yurtdaş et al.11 determined a cut-off value for psoriatic patients
with subclinical atherosclerosis who were expected to have higher
NLR. Atherosclerosis itself also increases NLR3. However, further largescale randomized studies are needed to determine definitive cut-off
values for differentiating psoriatic patients from healthy controls or for
distinguishing psoriatic patients with subclinical atherosclerosis from
those without subclinical atherosclerosis.
Topical steroids are used for treating psoriasis. Prolonged application of
high-potency topical steroids and application over a wide surface may
increase neutrophil numbers38,39. We used corticosteroid-containing
ointments in the form of finger-tip units (FTUs) in 93% of the cases
of psoriasis in this study. One FTU represents the amount of ointment
that can be spread using the tip of a tube from the tip of the index
finger to the distal crease, or approximately 0.5 g. The recommended
amount for the entire face is 1 unit, hand 1 unit, foot 1 unit, arm 3
units, leg 6 units, and the trunk 14 units. If systemic absorption is to be
avoided during the application of corticosteroid-containing ointments,
powerful corticosteroid preparate use must not exceed 45-60 g a week
or that of less powerful agents should not exceed 100 g a week39,40.
Our patients used levels that were too low (less than 45 g weekly) to
affect blood parameters or used moderately potent steroids at intervals
and applied these to a limited number of lesions. In addition, we
evaluated serum CRP in terms of disease severity in psoriatic patients.
CRP values of patients with PASI <10 were significantly lower than
those with PASI ≥10 (3.0±2.5 vs 7.1±2.8 mg/dL; p<0.001). Steroids
reduce inflammation and CRP. These findings thus confirmed that NLR
values reflect psoriasis severity independent of any potential steroid
effect on blood parameters.
All these findings implied an increased atherosclerosis burden among
psoriatic patients. However, proving the presence of subclinical
atherosclerosis via ASI, CIMT, EFT, and/or NLR is not sufficient for definite
diagnosis. The measurement of these parameters may therefore be
a useful addition to classic risk scoring to increase the detection of
psoriatic subjects with a high cardiovascular burden. Patients with high
cardiovascular risks may therefore benefit from antiaggregant therapy
and lipid-lowering drugs and/or agents, which have been shown to be
effective in reducing cardiovascular risk to lower BP.
Study Limitations
There are several limitations to this study; the first being the small
sample size. Prospective follow-up studies are now needed to assess
cardiovascular risk in psoriatic patients. Second, we did not assess
the prognostic value of the arterial stiffness parameters. Magnetic
resonance imaging (MRI) is the most accurate method to measure EFT.
The absence of MRI data, therefore, represents another limitation of
this study. Computed tomography (CT) and MRI are commonly used to
evaluate EFT, although these methods cannot be applied to all patients
in all situations. EFT measurement by echocardiography suffers from
www.turkderm.org.tr
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certain limitations relative to MRI and CT, although it is objective, safe,
inexpensive, and widely available. Finally, no angiographic investigation
was performed for coronary atherosclerosis. Assessment of aortic
elasticity can be problematic in patients with poor echo windows.

Conclusion
CIMT, EFT, and ASI were significantly higher in psoriatic patients
in this study than in the healthy controls. Investigation of arterial
stiffness parameters using echocardiographic techniques is a simple
and accessible method of evaluating vascular function in psoriasis
patients with normal cardiac functions. The evaluation of inflammatory
biomarkers such as NLR may also be of assistance in elucidating the
pathophysiology of vascular dysfunction in psoriasis patients. Arterial
stiffness parameters and inflammatory biomarkers may be useful to
the clinician to evaluate cardiovascular risks in psoriatic patients.
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