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Abst rac t
Introduction: Psoriasis is a chronic inflammatory disease associated with a significantly higher morbidity and 
various comorbidities (obesity, metabolic syndrome, diabetes). Previous studies focused mainly on patients with 
severe psoriasis who were found to have increased markers of early atherosclerosis, higher intima-media thickness 
(IMT) values.
Aim: To evaluate the association between the severity or duration of psoriasis and carotid IMT in patients with 
mild and moderate psoriasis. 
Material and methods: We studied seventy four patients with mild and moderate psoriasis. Clinical assessment 
and common carotid artery (CCA) IMT measurements were performed in all patients. 
Results: The mean CCA IMT value was 1.03 ±0.37 mm, mean PASI score (psoriasis area severity index) was 18.6 
±10.5. There was a significant association between PASI score and IMT values (r = 0.33; p = 0.007) adjusted for 
age, psoriasis duration, blood pressure and smoking. However, we found no correlations between carotid IMT and 
disease duration or other clinical variables. 
Conclusions: The severity of psoriasis is associated with carotid IMT even in patients with mild and moderate 
psoriasis.
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Introduction

Psoriasis is a chronic inflammatory disease that af-
fects 1–3% of the general population, which is about  
800 000–1 000 000 people in Poland [1–4]. Although 
the exact etiology is unclear, major abnormality in the 
disease is an increased number of cell divisions in the 
basal layer of the epidermis as well as the accelerated 
and irregular cycle of maturation of keratocytes. More-
over, immunological activation observed in psoriasis and 
reported in prior studies shares some common pathways 
with vascular atherosclerosis [5, 6]. Available data suggest 
that psoriasis increase the risk of atherosclerosis and car-
diovascular events [6–8]. The explanation is focused on 
similarities in the inflammatory process with the same 
cells and inflammatory mediators observed in both pso-
riasis and atherosclerosis. Moreover, some common pleio-

tropic genetic loci (PSOR2-4, CDKAL1 AOE4) may probably 
play also a role in the shared genetic susceptibility to both 
psoriasis and metabolic syndrome [1, 2, 5–7]. Sommer et 
al. demonstrated that patients with psoriasis have a sig-
nificantly higher risk of metabolic syndrome [9, 10]. Love  
et al. confirmed this increased risk, regardless of age, gen-
der, race, smoking and C-reactive protein (CRP) levels [11, 
12]. Meta-analysis of more than 41 000 patients showed 
that the risk of metabolic syndrome is increased more 
than twice in patients with psoriasis [9, 13] and inversely, 
a high body mass index (BMI) and smoking predispose 
to the occurrence of psoriasis [11, 12]. Previous studies 
showed significantly increased carotid artery intima-me-
dia thickness (IMT) in patients with psoriatic arthritis and 
patients with severe exacerbation of skin lesions [10] with 
limited data among individuals with less severe disease. 
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Aim

Therefore, our aim was to assess carotid IMT in pa-
tients with mild to moderate psoriasis.

Material and methods

The study included 74 patients with psoriasis (mean 
disease duration: 17.1 ±11.2 years) followed up in the De-
partment of Dermatology at the Medical University of 
Silesia.

The precise assessment of psoriasis included a clini-
cal examination with a past history of treatment and du-
ration of psoriasis with the psoriasis area and severity in-
dex (PASI) score. The PASI score lower than 10 points was 
considered a mild form of the disease, 10–50 – a moder-
ate and more than 50 – a severe disease [4, 7]. The main 
exclusion criteria included prior diagnosis or treatment 
of coronary or peripheral artery disease diagnosed on 
the basis of non-invasive tests or coronary angiography, 
acute coronary syndrome, heart failure, stroke or tran-
sient ischemic attack, significant liver or kidney dysfunc-
tion and severe hypertension.

Patients with mild hypertension and antihypertensive 
monotherapy (9%) were not excluded from the study. All 
the patients used topical agents and biological therapy 
was used only in 5 (7%) patients. None of the patients 
used any other cardiovascular pharmacotherapy.

Common carotid artery IMT was obtained as a mean 
value from serial manual measurements taken from both 
sides at the distal segments of common carotid artery 
(CCA). Atherosclerotic plaque was diagnosed with a ca-
rotid artery wall thickness exceeding 1.5 mm. We used 
the high-resolution ultrasonography with a linear probe 

of 7.5 MHz (Toshiba Aplio). Carotid IMT was assessed by 
two independent investigators blinded to the patients’ 
data. In addition, for each patient body weight, height, 
waist and hip circumference were measured. 

Statistical analysis

All results presented in the text, tables and figures 
are expressed as means + standard deviation or number 
and percentage. The results’ normal distribution was an-
alyzed with the Kolmogorov-Smirnov test. Associations 
between parameters were assessed using Pearson or 
Spearmen correlation analysis depending on the para-
metric or nonparametric variables. Multivariable logistic 
and linear regression was used to assess independent 
predictors of low-density lipoprotein (LDL)-cholesterol 
(LDL-C), LDL/high-density lipoprotein (HDL) ratio and lipid 
goals achievement. A value of p < 0.05 was considered 
statistically significant. Statistical analysis was undertak-
en using MedCalc software.

Results

The study included 74 patients (F/M 47/27, mean age: 
46 ±12 years old). Seven patients had mild hypertension 
(9%) and 27 (36%) were cigarette smokers, mean BMI 
was 27.8 ±5.2 kg/m². The mean duration of psoriasis was 
17.1 ±11.2 years, and the average severity of the disease 
using PASI score was 18.6 ±10. The study group included 
patients with mild and moderate psoriasis. The clinical 
characteristics of the study group is presented in Table 1.

The average value of carotid IMT in the study group 
was 1.03 ±0.37 mm. Carotid IMT adjusted for age, psori-
asis duration, blood pressure and smoking was signifi-
cantly associated with the PASI score (r = 0.33; p = 0.007) 
(Figure 1). There was no correlation between IMT and du-
ration of psoriasis (r = 0.10; p = 0.38). Moreover, none of 
the anthropometric parameters were associated with the 

Table 1. The baseline clinical characteristics of the study 
group

Parameter Result
Mean ± SD or n (%)

Age [years] 46.1 ±11.9

Females/males 47 (64)/27 (36)

Hypertension 7 (9)

Diabetes 0 (0)

Hyperlipidemia 0 (0)

Current smoking 27 (36)

Body mass index [kg/m²] 27.8 ±5.2

Weight [kg] 81.2 ±15.9

Waist/hip ratio 0.92 ±0.08

Psoriasis [years] 17.1 ±11.2

Psoriasis area severity index score 18.7 ±10.6
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Figure 1. Association between carotid intima-media thick-

ness (CIMT) and psoriasis area severity index (PASI)

r = 0.33, p = 0.007
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severity or duration of psoriasis. Mean blood pressure 
values were within normal limits and we did not find any 
associations with the duration of psoriasis or PASI score.

Discussion

Our study showed that increased subclinical mea-
sures of atherosclerosis are observed even at the stage 
of mild and moderate psoriasis. A great majority of pre-
vious studies on the increased cardiovascular risk in pso-
riasis included only patients with psoriatic arthritis (PsA), 
which seems to be a logical analogy to an increased pre-
viously established cardiovascular risk in patients with 
other autoimmunological diseases, such as rheumatoid 
arthritis (RA). Moreover, patients with PsA were reported 
to have an increased risk of obesity, hypertension, dyslip-
idemia, and insulin resistance, which may be associated 
with common pathways of inflammation [10]. A study by 
Tam et al. demonstrated that carotid IMT was significant-
ly higher in the PsA group compared to healthy controls 
and remained significant when PsA patients were divided 
into subgroups with and without risk factors for cardio-
vascular disease (CVD) [10]. When the carotid IMT cut-
off point of 95 percentile for age, gender and race was 
included with the presence of known CVD risk factors 
(obesity, smoking, hypertension), an increase in carotid 
IMT was associated with an increase in the 10-year risk 
of coronary artery disease by 14% [10, 14–16]. It suggests 
that psoriatic arthritis is an independent risk factor for 
atherosclerosis.

Hypertension observed in psoriatic patients may 
result from the treatment of psoriasis (steroids, cyclo-
sporine). Three patients in our study (4%) required hy-
potensive monotherapy during the treatment of psori-
asis (calcium channel blockers or diuretics). Carotid IMT 
was also associated with serum levels of tumor necrosis 
factor α (TNF-α) and blood pressure but not with lipid 
levels in patients with PsA [17]. Balci et al. demonstrated 
increased carotid IMT in patients with psoriasis, but in 
moderate and severe stages of disease compared to the 
control group. Moreover, carotid IMT was also associated 
with the PASI score (r = 0.5; p < 0.01). However, the same 
study did not confirm the relationship between carotid 
IMT and BMI [15] Another study showed significant as-
sociations among PASI, carotid IMT and BMI in a group 
of fairly young patients (mean age: 39) [18]. Still, Kimhi  
et al. demonstrated that BMI was associated with disease 
activity only in patients with mild disease (mean PASI:  
8.6 ±2) [19]. On the other hand, Kimhi et al. in their study 
did not show any correlation between IMT and PASI 
[19]. Inconclusive findings may result from the course of 
the disease. Psoriasis has periods of exacerbation and 
remissions with variable PASI score. The effectiveness 
of the treatment of both classical disease-modifying 
drugs and biological drug therapy should be also taken 
into account. Hence, a considerable variation in disease 

activity (PASI) along the time/over time makes it diffi-
cult to demonstrate the relationship with the presence 
of subclinical markers of atherosclerosis such as carot-
id IMT [20–23]. On the other hand, even patients with 
mild psoriasis and low PASI values are at an increased 
risk of cardiovascular diseases. Wu et al. demonstrated 
in their retrospective analysis of more than 10 thousand 
patients with mild psoriasis and more than 50 thousand 
healthy controls, a significantly higher risk of heart attack 
in a group of psoriasis (HR = 1.3) [24].

In our study, the mean carotid IMT indicated an in-
creased risk of CVD even in patients with slight disease 
activity, but also correlated with the severity of psoriatic 
disease. This may confirm the hypothesis that one of the 
causes of the increased risk and premature development 
of atherosclerosis in these patients is a common inflam-
matory pathway of both diseases. The share of the same 
inflammatory mediators and similar cellular response 
in both cases, leading to the endothelial dysfunction, 
angiogenesis, oxidative stress and additionally genetic 
predisposition allows to search for common methods of 
prevention and treatment.

The correlation between TNF-α and carotid IMT 
seems to be a very interesting issue. Several studies have 
confirmed that psoriasis treatment with TNF-α inhibitors 
is associated with a reduction in the CVD risk and a signif-
icant reduction of markers of subclinical atherosclerosis 
such as IMT and improvement of endothelial dysfunction 
[25]. The time in which the effect persists, varies accord-
ing to different authors. Some of them believe that it dis-
appears after 8 weeks [26], according to others it persists 
still 6 months after the treatment with adalimumab, in-
fliximab, or etanercept [27]. In addition, previous studies 
showed that TNF-α inhibitor therapy is associated with 
a significant reduction in the risk of myocardial infarction 
as compared to the conventional treatment. Methotrex-
ate therapy and phototherapy were also associated with 
a significant reduction in the cardiovascular risk [28–30]. 
Other studies point to the benefits of therapy in reducing 
the CVD risk, but did not confirm the impact of this treat-
ment on IMT thickness [31]. It was also shown that the 
enhancement of the skin condition by treatment of the 
general and local inflammation may be responsible for 
improving HDL function without affecting lipid levels in 
these patients [28]. The effect of pharmacotherapy on the 
decrease in the CVD risk certainly requires a multicenter 
prospective study of a large group of patients because it 
may open a new way of treating atherosclerosis in its ear-
ly stages in extremely endangered patients with psoriasis.

The main limitation in our study is the lack of 
a matched control group and the sample size. However, 
it provides new results in a subgroup of psoriatic patients 
with very limited data. We showed that even mild and 
moderate psoriasis is associated with an increased car-
diovascular risk. Further studies should search for early 
markers of atherosclerosis in these patients in order to 
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identify individuals with a higher risk requiring optimal 
pharmacotherapy.

Conflict of interest

The authors declare no conflict of interest.

References

1. Neneman A, Adamski Z. Clinical and epidemiological sys-
temic disorders in psoriasis patients. Forum Med Rodz 2009; 
3: 447-53.

2. Langley RGB, Krueger GG, Griffiths CEM. Epidemiology, clini-
cal features, and quality of life. Ann Rheum Dis 2005; 64: 
ii18-23.

3. Szepietowski J, Adamski Z, Chodorowska G, et al. Guidelines 
of Polish Dermatological Society on the treatment of psoria-
sis vulgaris and arthropathic psoriasis (psoriatic arthritis) 
with biological drugs [Polish]. Przegl Dermatol 2010; 97: 1-13.

4. Wielowieyska-Szybińska D, Wojas-Pelc A. Progress and pro-
cess of psoriasis. Post Dermatol Alergol 2012; 29: 123-7.

5. Lin YC, Deepan D, Churton S, et al. Relationship between 
metabolic syndrome and carotid intima media thickness: 
cross-sectional comparison between psoriasis and psoriatic 
arthritis. Arthritis Care Res 2014; 66: 97-103.

6. Karbach S, Croxford AL, Oelze M. Interleukin 17 drives 
vascular inflammation, endothelial dysfunction, and arte-
rial hypertension in psoriasis-like skin disease. Arterioscler 
Thromb Vasc Biol 2014; 34: 2658-68.

7. Samarasekera E, Smith C. Psoriais: guidance on assessment 
and referral. Clin Med 2014; 14: 178-82.

8. Owczarczyk-Saczonek AB, Nowicki RJ. Prevalence of cardio-
vascular disease risk factors, and metabolic syndrome and 
its components in patients with psoriasis aged 30 to 49 
years. Postep Derm Alergol 2015; 32: 290-5.

9. Sommer DM, Jenisch S, Suchan M, Christophers E, Weichen-
thal M. Increased prevalence of the metabolic syndrome in 
patients with moderate to severe psoriasis. Arch Dermatol 
Res 2006; 298: 321-8.

10. Tam L, Shang Q, Li EK, et al. Subclinical carotid atherosclero-
sis in patients with psoriatic arthritis. Arthritis Rheum 2008; 
59: 1322-31.

11. Love TJ, Zhu Y, Zhang Y, et al. Obesity and the risk of psoriat-
ic arthritis: a population-based study. Ann Rheum Dis 2012; 
71: 1273-7.

12. Love TJ, Qureshi AA, Karlson EW, et al. Prevalence of the 
metabolic syndrome in psoriasis: results from the National 
Health and Nutrition Examination Survey 2003-2006. Arch 
Dermatol 2011; 147: 419-24.

13. Horreau C, Pouplard C, Brenaut E, et al. Cardiovascular 
morbility and mortality in psoriasis and psoriatic arthritis: 
a systematic literature revive. J Eur Acad Dermatol Venereol 
2013; 27: 12-29.

14. Mengenon D, Pereira A, Camerin A, et al. Psoriasis and co-
morbidities in a southern Brazilian population: a case con-
trol study. Int J Dermatol 2014; 53: e518-25.

15. Balci DD, Balci A, Karazincir S, et al. Increased carotid artery 
intima-media thickness and impaired endothelial function 
in psoriasis. J Eur Acad Dermatol Venereol 2009; 23: 1-6.

16. Puatto M, Ramonda R, Doria A, et al. Impact of hypertension 
on vascular remodeling in patients with psoriatic arthritis.  
J Hum Hypertens 2014; 28: 105-10.

17. Antonucci VA, Tengattini V, Balestri R, et al. Intima-media 
thickness in an Italian psoriatic population: correlation with 

lipid serum levels, PASI and BMI. J Eur Acad Dermatol Vene-
reol 2014; 28: 512-5.

18. Elsheikh R, Amin TES, El-Ashmawy AA, et al. Evaluation of 
subclinical atherosclerosis in Egyptian psoriatic patients.  
J Saudi Heart Assoc 2014; 26: 63-71.

19. Kimhi O, Caspi D, Bornstein NM, et al Prelevance and risk 
factors of atherosclerosis in patients with psoriatic arthritis. 
Semin Arthriti Rheum 2007; 6: 2003-9.

20. Profumo E, DiFranco M, Buttari B, et al. Biomarkers of sub-
clinical atherosclerosis in patients with autoimmune disor-
ders. Mediators Inflamm 2012; 2012: 503942-50.

21. Steyers CM, Miller FJ. Endothelial dysfunction in chronic in-
flammatory diseases. Int J Mol Sci 2014; 15: 11324-49.

22. Gulimares I, Baeta I, Fasquesbittencourt F, et al. Comorbidi-
ties and cardiovascular risk factors in patients with psoria-
sis. An Bras Dermatol 2014; 89: 735-44.

23. Robati RM, Partovi-Kia M, Haghighatkhah HR, et al. In-
creased serum leptin and resistin levels and increased ca-
rotid intima-media thickness in patients with psoriasis: is 
psoriasis associated with atherosclerosis? J Am Acad Der-
matol 2014; 71: 642-8.

24. Wu JJ, Choi YM, Bebchuk JD. Risk of myocardial infarction in 
psoriasis patients: a retrospective cohort study. J Dermato-
log Treat 2014; 26: 1-5.

25. Nicoa M, Minno DD, Iervolino S, et al. Carotid intima-media 
thickness in psoriatic arthritis: differences between tumor 
necrosis factors-alpha blockers and traditional disease 
modifying antirheumatic drugs. Arterior Thromb Vasc Biol 
2011; 31: 705-12.

26. Jokai H, Szakonyi J, Kontar O, et al. Impact of effective tumor 
necrosis factor-alpha inhibitor treatment on arterial intima-
media thickness in psoriasis: results of a pilot study. J Am 
Acad Dermatol 2013; 69: 520-9.

27. Marsche G, Holzer M, Wolf P. Antipsoriatic treatment ex-
tends beyond the skin: recovering of high-density lipopro-
tein function. Exp Dermatol 2014; 23: 701-4.

28. Wu JJ, Poon KY, Channual JC, et al. Association between tu-
mor necrosis factor inhibitor therapy and myocardial infarc-
tion risk in patients with psoriasis. Arch Dermatol 2012; 148: 
1244-50.

29. Churton S, Brown L, Shin TM, et al. Does treatment of pso-
riasis reduce the risk of cardiovascular disease? Drugs 2014; 
74: 169-82.

30. Constanzo P, Perrone-Filardi P, Vassallo E et al. Does carotid 
intima-media thickness regression predict reduction of car-
diovascular events? J Am Coll Cardiol 2010; 56: 2006-20.

31. Mazzoccoli G, Notarsanto I, de Pinto GD, et al. Anti tumor 
necrosis factor-alpha therapy and changes of flow medi-
ated vasodilatation in psoriatic and rheumathoid arthritis 
patients. Intern Emerg Med 2010; 5: 495-500.

http://www.ncbi.nlm.nih.gov/pubmed/?term=Karbach S%5BAuthor%5D&cauthor=true&cauthor_uid=25341795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Croxford AL%5BAuthor%5D&cauthor=true&cauthor_uid=25341795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oelze M%5BAuthor%5D&cauthor=true&cauthor_uid=25341795
http://www.ncbi.nlm.nih.gov/pubmed/25341795
http://www.ncbi.nlm.nih.gov/pubmed/25341795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Love TJ%5BAuthor%5D&cauthor=true&cauthor_uid=22586165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhu Y%5BAuthor%5D&cauthor=true&cauthor_uid=22586165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang Y%5BAuthor%5D&cauthor=true&cauthor_uid=22586165
http://www.ncbi.nlm.nih.gov/pubmed/22586165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Love TJ%5BAuthor%5D&cauthor=true&cauthor_uid=21173301
http://www.ncbi.nlm.nih.gov/pubmed/?term=Love TJ%5BAuthor%5D&cauthor=true&cauthor_uid=21173301
http://www.ncbi.nlm.nih.gov/pubmed/?term=Love TJ%5BAuthor%5D&cauthor=true&cauthor_uid=21173301
http://www.ncbi.nlm.nih.gov/pubmed/?term=Qureshi AA%5BAuthor%5D&cauthor=true&cauthor_uid=21173301
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karlson EW%5BAuthor%5D&cauthor=true&cauthor_uid=21173301
http://www.ncbi.nlm.nih.gov/pubmed/21173301
http://www.ncbi.nlm.nih.gov/pubmed/21173301

