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ABSTRACT: Our observational study included on 54 patients with PsO, evaluated into the Dermatology Department
of the Emergency County Hospital Craiova, Romania, between August 2023 and January 2024, and 40 controls. Our
research proposed determining the prevalence of MetS in a cohort of PsO patients, and its relationship to subclinical
atherosclerosis, evaluated by carotid ultrasound. Metabolic syndrome (MetS) was established according to National
Cholesterol Education Program (NCP) Adult Treatment Panel (ATP) IlI criteria for MetS for 35 of the patients (64.81%)
vs. 11 of the control group (27.5%), p=0.0003. An overview of each component of MetS depending on the diagnostic
criteria for MetS showed that waist and total cholesterol exerted significant differences. Carotid ultrasound evaluation
revealed an increased ITM, of over 0.9mm, for 19 (35.18%) or PsO patients, significantly increased compared to
controls, as well as the presence of carotid plaques in significantly different percentages (37.03% PsO vs. 17.5%
controls, p=0.001). We also noted that for patients with MetS, US examination displayed increased results for IMT
compared to those without MetS. The prevalence of carotid atheroma plague was augmented in patients with MetS
and PsO. In our PsO group IMT exerted a positive inter-relation with: age, MetS, blood glucose, disease duration, and
PASI. Important to note is that after multiple linear regression analysis, age and MetS were independent indicators of
IMT (p=0.02 for age and p=0.001 for MetS). Our findings sustain a firm relationship between MetS and psoriasis and
the major consequence of this observation is the inherent risk of cardiovascular events.
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determines a premature mortality among PsO
patients [4].

Additionally, experimental and
epidemiological researches have demonstrated

Introduction

Psoriasis (PsO) is a chronic immune mediated
pathology with a complex pathogenesis that

involves perpetual interplay between immune
cells, genetic alterations along with the input of
several environmental risk factors.

Its reported prevalence is between 2-3% of the
general population [1].

The evolution and future prognosis are
impacted not only by its destructive and
progressive evolution but ais also consequent to
associated comorbidities that share common
pathogenesis [2].

Among these, metabolic syndrome (MetS) is
at utmost importance and contemporary
researches have focused on the current
understanding of the fundamental insights related
to their common immune and inflammatory
characteristics,  significantly  impacting a
psoriasis patient's quality of life [2,3].

MetS significantly increases cardiovascular
risk, in a direct linear manner, event that

the relationship between several cells of the
immune system (cytokines, interleukins and
adipokines) with the presence of cardiovascular
disease, MetS, diabetes and obesity, sustaining
the conclusion that PsO constitutes a risk factor
of several systemic complications.

Moreover, the presence of several dietary
habits, as alcohol consumption, or smoking,
contribute and augment the future cardiovascular
risk [5,6].

Our research aimed to evaluate a cohort of
PsO patients, in regards to the presence of MetS,
along with its relationship to subclinical
atherosclerosis, evaluated by carotid ultrasound.

Material and Methods

This observational study was performed by
including 54 patients with PsO, evaluated in the
Dermatology Department of the Emergency
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County Hospital Craiova, Romania, between
August 2023 and January 2024, and 40 controls.
The study protocol involved clinical, laboratory,
and imagistic investigations.

Approval for performing the study was
obtained from the ethics committee (under the
number of 356/21.09.2023) and a consent form
was signed by all patients before the inclusion in
the study.

In order to determine the burden of psoriasis
we used Psoriasis Area and Severity Index
(PASI) [8], with limits between 0-72; therefore,
depending on the score we can define a mild
disease (<7), moderate (7-15) or severe psoriasis
(>15)

The presence of MetS was determined in
agreement with the National Cholesterol
Education Program (NCP) Adult Treatment
Panel (ATP) Il by finding at least three of the
component  variables: increased  waist
circumference (>102cm in men or >88m in
women), hypertriglyceridemia (TG >150mg/dL),
high-density lipoprotein cholesterol (HDL-C)
(<40mg/dL in men or <50mg/dL in women),
hypertension (blood pressure >130/85mmHg),
and hyperglycemia (fasting levels of serum
glucose >100mg/dL) [8].

Both left and right common carotid arteries
were examined with an Esaote MyLab device,
with a linear probe that achieved increased
frequencies, between 10 and 18MHz, by an
experienced sonographer blinded of patients'
history and clinical data.

The scan was performed according to
Mannheim consensus in order to measure intima-

media thickness and to reveal the presence of
atheroma plaques [9].

An increased IMT was considered above the
value of 0.9mm.

Statistical data were obtained using GraphPad
Prism 5.5. Results are described as mean+SD and
t-test was used for groups comparison.

Qualitative variables are presented as
frequencies (n) and percentages (%).

Logistic regression models were established
for factors screening and a multivariate logistic
regression model was developed using a forward-
stepwise mode.

Results

Our analysis included 54 consecutive PsO
patients and 40 controls. PsO group consisted of
26 female patients (48.14%) and 28 male
(51.86%), similar to the distribution of controls
(47.5% female and 62.5% male).

We identified a mean age of 43.4 years for
patients with PsO, similar to the mean age
calculated for controls-41.86 years.

The average disease duration was 5.1 years.
MS was identified for 35 of the patients (64.81%)
and 11 of the subjects included in the control
group (27.5%), p=0.0003.

Regarding smoking, between the patients we
identified 15 current smokers, status determined
for 10 of the controls.

The general and laboratory data of the PsO
group are pictured in Table 1 and Table 2.

Table 1. General data of PsO patients.

L Without p
Poriasts MetS VS (Mets/without

= N=19 = MetS)
Age (years) 43.4:10.02 41.2;9.2 44.2:11.01 0.021
mean; SD
Sex FIM 26 (48.14)/28 9 (47.36)/10 20 (57.14)/15 0,032
N: (%) (51.86) (52.64) (42.86) :
Dlsea.se duration (years) 51:72 49 8.1 5.4:7.8 0.041
mean; SD
Smoking 15 27.77 4:215 11 31.41 0.001
N: %
Weight (Kg) 76.3+16.4 71.2+14.2 81.6+15.2 0.003
mean, SD
Height (cm) 166.4; 12.2 165.6; 11.1 167.2;12.2 0.812
mean, SD
BMI (Kg/m2sc) 315: 5.4 29.12:6.2 31.9: 7.0 0.02
mean; SD
Waist (cm) 92.34; 13.51 89.1:11.1 101.4; 10.8 0.001
mean, SD
SBP (mmHg) 122.1: 153 115.5:10.7 125.7: 15.2 0.031
mean; SD
DBP (mmHg) 75.0;9.5 74.1:6.2 76.4;9.1 0.421
mean; SD
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HTA

N o 13; 24.07 4,215 9;25.71 0.031
Diabetes 19;35.18 2;10.52 17; 48,57 <0.0001
N; %
O_beSIty 30. 55.55 3;15.78 27,71.14 <0.0001
N; %
“{AOZLD 32;59.25% 10; 52.63 22; 62.85% 0.002
BMI: body mass index, SBP: systolic blood disease. p value describes the statistical

pressure, DBP: diastolic blood pressure, HTA:
hypertension, NAFLD: non-alcoholic fat liver

significance for the differences between MetS
and without MetS groups.

Table 2. Biologic parameters of PsO in regards to the presence of MetS.

Psoriasis Without MetS p
N=54 MetS N=35 (MetS/Without

N=19 MetS)
Blood glucose  115.23+29.7 99+18.22 117+23.56 0.003
HbAlc 6.4+1.6 5.9+1.1 6.5£1.4 0.121
SUA 5.91+1.9 5.6+1.3 5.8+1.3 0.321
TC 208.4;40.91  209.2+38.1  194.6+39.0 0.691
LDLc 110.1£344 108.8+35.2 113.2+32.0 0.483
HDLc 41.2+11.2 50.01+9.7 30.59+10.3 0.001
TG 166+43.59 168+54.21  172.34+44.5 0.212
ALT 30.23+12.2 31.2+11.1  37.21+12.21 0.021
AST 29.21+145 28.32+11.21 32.34+13.21 0.012
GGT 26.32+11.21 18.45+12.21 27.5+10.92 0.002
CRP 9.34+3.22 8.91+2.92 9.5+2.2 0.021
ESR 34.2+12.23  29.32+12.1  35.3+11.23 0.032

MetS: metabolic syndrome. SUA: serum uric acid. ALT: alanine transaminase. AST: aspartate aminotransferase.

GGT: gamma-glutamyl transferase, CRP: C-reactive protein. TC: total cholesterol, TG: triglycerides HDLc: high-density
lipoproteins. LDLc: low-density lipoproteins. HbAlc: glycosylated hemoglobin. p value describes the statistical significance for
the differences between MetS and without MetS groups.

In regards to each component of metabolic
syndrome, we identified certain differences
established between PsO and control group:
29 (53.70%) vs. 14 (35.5%) subjects with a waist
circumference above the limits (p=0.01),
increased triglycerides: 30 (55.55%) vs. 6 (15%)

subjects, p=0.001, decreased HDL cholesterol:
21 (38.88%) vs. 9 (22.5%), p=0.002, increased or
DBP: 35 (64.81 %) vs. 12 (30%), p<0.0001, high
blood glucose: 13 (24.07%) vs. 5 (12.5%), p=0.08
(table 3, Figure 1).
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Figure 1. Metabolic syndrome parameters.
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Table 3. Description of metabolic syndrome variables for PsO and controls.

PsO Controls p

TC (mg/di) 208.4; 40.91 187.8; 28 0.005
mean; SD

LDLc (mg/dl) 110.1; 34.4 101.2; 31.1 0.023
mean; SD

HDLc (mg/di) 412:11.2 39.2:10.1 0.031
mean; SD

TG (mg/di) 166; 43.59 152.3; 41.12 0.002
mean; SD

Blood glucose (mgfdl) 11523:29.7  101.21; 12.21 0.001
mean; SD

BMI (kg/mz2sc) 315:5.4 29.2:4.1 0.002
mean; SD

Waist circumference (cm) 92.34:1351  81.07; 14.26 0.003
mean; SD

SBP (mmHg) 122.1;15.3 121.2:12.1 0.871
mean, SD

DBP (mmHg) ) ]

mean: 9D 75.0;9.5 72.2:8.1 0.713

TG: triglycerides. HDLc: high-density lipoproteins.

Table 4. Prevalence of MetS components in PsO cohort.

. Without p
PSNOE'E:"‘Z'S MetS ,':I"_GE (MetS/With
- N=19 - out MetS)

Abdominal

obesity 29; 53.70% 7; 36.84 22; 48.88 0.002

N; %

B!a:;)etes or fasting glucose>100mg/dL 13: 24.07% 4: 21.05 9: 20 0.871
LG;)lsomg/ aL 30;5555%  8:41.1  17:37.77 0.321
HYE}S”G’”S'O” or BP>130/90 mmHg 35:6481  10:52.63  25;55.55 0.751
:Po'/f‘w/ 50mg/dl 21:38.88%  8:4210  13:37.14 0.721

An overview of the prevalence of each
component of MetS in regards to MetS
presence/absence in the study group is pictured in
Table 4.

We noted statistically significant different
values for TC (p=0.005) and for waist
measurement (p=0.003).

Another important point of our study group
evaluation was constituted by assessment the
presence of subclinical atherosclerosis, an early
marker and risk factor for cardiovascular events.

Carotid ultrasound evaluation revealed an
increased ITM, of over 0.9mm, for 19 (35.18%)
or PsO patients, significantly increased compared
to controls, p=0.002, as well as the presence of
carotid plaques in significantly different
percentages (37.03% PsO vs. 17.5% controls,
p=0.001).

We also observed that patients with MetS had
significantly increased values of IMT when
compared to those that didn't meet the criteria for
MetS (0.88+0.28mm vs. 0.70+£0.20mm, p=0.01),
observation maintained for upper limits (1.9mm
vs. 1.2mm) (Figure 2).

Also, the percentage of carotid plagues was
significantly increased for patients with MetS and
psoriasis (17; 45.71% vs. 3; 27.27%, p=0.05).

In our PsO group IMT exerted a positive inter-
relation with age, MetS, blood glucose, disease
duration, and PASI.

After multiple linear regression analysis,
MetS and age were found to be independent
predictors of IMT value (p=0.02 for age and
p=0.001 for MetS).
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Figure 2. IMT and prevalence of carotid plaques in PsO depending on the presence of MetS.

A final part of the study was represented by
the analysis of the possible correlations between
MetS components, along with other traditional
cardiovascular risk factors, carotid ultrasound
measurements, and disease  activity or
inflammatory parameters.

We observed a strong, positive association for
MetS and PASI (r=0.545, p=0.002), PASI and
carotid ultrasound parameters (IMT r=0.412,
p=0.001; carotid plaques r=0.514, p=0.002).

Discussion

One of the most common chronic, recurrent,
and inflammatory dermatologic conditions, PsO,
with a world-wide prevalence that varies between
2~3%, is a pathology with systemic involvement
and several comorbidities, as psoriatic arthritis,
Crohn’s disease, cardiovascular disease and MetS
[10-15].

Between these, MetS exerts a major role,
consequent to its impact on disease evolution,
prognosis, morbidity and mortality [16-21].

Researches has focused on the analysis of both
prevalence and common pathogenic pathways
shared by the two pathologies.

An extensive overview on psoriasis
pathogenesis has been provided by several
relevant researches and there is a consensus in the
direction of sharing certain immunologic features
with MetS, mostly in regards to Thl cytokines.

Important consequences of this autoimmune
feature are represented by the effects on insulin
resistance, disturbance of lipids metabolism or
adipogenesis process [19-21].

An increasing number of researches have
results that sustain that psoriasis is often linked
with MetS, HTA, diabetes, altered lipid
parameters, and NAFLD [2,3,22-25].

A correct management of MetS in patients
with PsO implies a careful knowledge of the
precise mechanisms linking the two pathologies,
as is at utmost importance to establish the proper

and individualized therapeutic options, targeted
to each component.

The reported prevalence of MetS in psoriasis
varies between studies [25-29].

Our results reveled a percentage of 64.81% of
the patients that met the criteria for MetS.

An extensive meta-analysis that included
12 observational studies performed on a total of
41853 patients with psoriasis that met the criteria
for MetS demonstrated that risk of MetS was
2.26 compared to general population, along with
the observation that there is an association
between PASI and the presence of MetS [26].

Another relevant report, based on the analysis
of 4,065 patients with psoriasis, demonstrated a
strong inter-relation between psoriasis and MetS,
with a percentage of 34% of the patients with this
pathology, along with the observation that
psoriasis severity is associated with a higher risk
of MetS [27].

Also, independent associations were seen
between psoriasis and obesity, high levels of
triglycerides and serum glucose, observations
pointed out by the results of our research.

The study of Chan et al, published in 2020,
that included 338 patients with psoriasis, showed
a percentage of 45.1%; also, there were no
differences between sexes, but MetS was mostly
detected in subjects with an age over 50 [28].

A higher prevalence was reported by Ramirez-
Teran etal, in 2022, on a group of 92 PsO patients
[29].

Cardiovascular events, major cause of
mortality in PsO, can be prevented by an
appropriate evaluation of subclinical
atherosclerosis and performing carotid ultrasound
provides important variables for this purpose,
represented by intima-media and the presence of
atheroma plaques.

Augmented IMT is a stated marker of
subclinical atherosclerotic process, with future
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subsequent cardiovascular events in
asymptomatic subjects [30].

Carotid ultrasound evaluation of the patients
included in our study group revealed an increased
ITM, of over 0.9mm, for 19 (35.18%) or PsO
patients, significantly increased compared to
controls, p=0.002, as well as the presence of
carotid plaques in significantly different
percentages (37.03% PsO vs. 17.5% controls,
p=0.001).

We also noted that patients with MetS had
significantly increased values of IMT in
comparison to the patients for which the of MetS
were not established (0.88+0.28mm  vs.
0.70+£0.20mm, p=0.01), observation maintained
for the percentage of carotid atheroma plaque
(17; 45.71% vs. 3; 27.27%, p=0.05).

In a similar manner, the report of Ramirez-
Teran et al, showed a percentage of 39.1%
patients with an increased that IMT, significantly
augmented for cases with MetS (44.7%).

Also, their research demonstrated that the only
notable independent predictor of an increased
IMT was represented by age, followed by MetS
[29].

Several other cases and control studies
reported a significantly increased IMT for
patients with PsO compared with the control
group.

El-Mongy et al conducted a study on
80 patients with chronic psoriasis and 50 healthy
controls, with similar demographic
characteristics, and their results showed an
increased IMT along with an increased
percentage of carotid atherosclerotic plaques for
PsO patients.

Both IMT and the identification of carotid
plaques exerted a positive association with age,
disease duration and disease severity [31].

Our results also demonstrated a strong,
positive correlation between PASI and carotid
ultrasound parameters.

Yiu et al. also reported the presence of a
greater IMT for patients with psoriasis compared
to controls [32].

Our data also pointed out an increased
percentage of NAFLD in PsO patients, with a
percentage of 59.25%, higher in the subgroup of
patients that met the criteria for MetS (62.85%).

The aforementioned study published by
Ramirez-Teran et al, revealed a prevalence of
87% [29], as lower percentages were mentioned
by the one of Romero-Pérez D et al [33],
published in 2019 (43%) or 47% on a PsO group
of 103 patients, published by Roberts et al [34].

Diabetes, one of the variables included by
MetS definition, was present for 35.18% of our
patients, similar to Ramirez-Teran et al (31.9%)
[29] or Espinoza et al [35] (30.1%).

Our results significantly support the existing
literature on psoriasis and the metabolic
syndrome as this association is frequently seen in
our daily practice.

Larger cohorts are required for a more
accurate statistical description of the presented
results.

Also, an extension of the study, with
multicentric involvement, could provide the
analysis of PsO patients depending on the
administration of systemic therapy, that
significantly impacts systemic inflammation and,
consequently, the risk of  subclinical
atherosclerosis and its complications.

Conclusions

Our results sustain the close relationship
between metabolic syndrome and psoriasis and
the major consequence of this observation is the
inherent risk of cardiovascular events.

The components of MetS are represented by
several cardiovascular risk factors, significantly
impacted by systemic inflammation that
characterizes psoriasis pathogeny.

A complex, multidisciplinary assessment of
psoriasis patients, with an integrated approach
and early detection of each component can enable
a prompt and individualized therapeutic approach
and prevention of future severe complications.

Conflict of interests
None to declare

References

1. Samotij D, Nedoszytko B, Bartosinska J, Batycka-
Baran A, Czajkowski R, Dobrucki IT, Dobrucki LW,
Gorecka-Sokotowska M, Janaszak-Jasienicka A,
Krasowska D, Kalinowski L, Macieja-Stawczyk M,
Nowicki RJ, Owczarczyk-Saczonek A, Ptoska A,
Purzycka-Bohdan D, Radulska A, Reszka E,
Siekierzycka A, Stominski A, Stominski R,
Sobalska-Kwapis M, Strapagiel D, Szczerkowska-
Dobosz A, Szczech J, Zmijewski M, Reich A.
Pathogenesis of psoriasis in the "omic" era. Part I.
Epidemiology, clinical manifestation,
immunological and neuroendocrine disturbances.
Postepy Dermatol Alergol, 2020, 37(2):135-153.

2. Takeshita J, Grewal S, Langan SM, Mehta NN,
Ogdie A, Van Voorhees AS, Gelfand JM. Psoriasis
and comorbid diseases: Epidemiology. J Am Acad
Dermatol, 2017, 76(3):377-390.

3. Peralta C, Hamid P, Batool H, Al Achkar Z, Maximus
P. Psoriasis and Metabolic  Syndrome:
Comorbidities and Environmental and Therapeutic
Implications. Cureus, 2019, 11(12): e6369.

220

10.12865/CHSJ.50.02.06



10.

11.

12.

13.

. Kastorini CM, Panagiotakos DB, Georgousopoulou

EN, Laskaris A, Skourlis N, Zana A, Chatzinikolaou
C, Chrysohoou C, Puddu PE, Tousoulis D,
Stefanadis C, Pitsavos C; ATTICA Study Group.
Metabolic syndrome and 10-year cardiovascular
disease incidence: The ATTICA study. Nutr Metab
Cardiovasc Dis, 2016, 26(3): 223-231.

. Ni C, Chiu MW. Psoriasis and comorbidities: links

and risks. Clin Cosmet Investig Dermatol, 2014,
7:119-132.

. Davidovici BB, Sattar N, Prinz J, Puig L, Emery P,

Barker JN, van de KP, Stahle M, Nestle FO,
Girolomoni G, Krueger JG. Psoriasis and systemic
inflammatory diseases: potential mechanistic links
between skin disease and co-morbid conditions.
J.Invest Dermatol, 2010, 130(7):1785-1796.

. Otero ME, van Geel MJ, Hendriks JC, van de

Kerkhof PC, Seyger MM, de Jong EM. A pilot study
on the Psoriasis Area and Severity Index (PASI) for
small areas: Presentation and implications of the
Low PASI score. J Dermatolog Treat, 2015,
26(4):314-7.

. National Cholesterol Education Program (NCEP)

Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults
(Adult Treatment Panel IIl). Third Report of the
National Cholesterol Education Program (NCEP)
Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults
(Adult Treatment Panel Ill) final report. Circulation,
2002, 106(25):3143-3421.

. Touboul PJ, Hennerici MG, Meairs S, Adams H,

Amarenco P, Bornstein N, Csiba L, Desvarieux M,
Ebrahim S, Hernandez Hernandez R, Jaff M,
Kownator S, Naqvi T, Prati P, Rundek T, Sitzer M,
Schminke U, Tardif JC, Taylor A, Vicaut E, Woo KS.
Mannheim carotid intima-media thickness and
plague consensus (2004-2006-2011). An update
on behalf of the advisory board of the 3rd, 4th and
5th watching the risk symposia, at the 13th, 15th
and 20th European Stroke Conferences,
Mannheim, Germany, 2004, Brussels, Belgium,
2006, and Hamburg, Germany, 2011. Cerebrovasc
Dis, 2012, 34(4):290-296.

Gelfand JM, Weinstein R, Porter SB, Neimann AL,
Berlin JA, Margolis DJ. Prevalence and treatment
of psoriasis in the United Kingdom: a population-
based study. Arch Dermatol, 2005, 141(12):1537-
41.

Singh S, Young P, Armstrong AW. An update on
psoriasis and metabolic syndrome: A meta-
analysis of observational studies. PLoS One, 2017,
12(7): e0181039.

Hao Y, Zhu YJ, Zou S, Zhou P, Hu YW, Zhao QX,
Gu LN, Zhang HZ, Wang Z, Li J. Metabolic
Syndrome and Psoriasis: Mechanisms and Future
Directions. Front Immunol, 2021, 12:711060.
Coto-Segura P, Eiris-Salvado N, Gonzalez-Lara L,
Queiro-Silva R, Martinez-Camblor P, Maldonado-
Seral C, Garcia-Garcia B, Palacios-Garcia L,
Gomez-Bernal S, Santos-Juanes J, Coto E.
Psoriasis, psoriatic arthritis and type 2 diabetes
mellitus: a systematic review and meta-analysis. Br
J Dermatol, 2013, 169(4):783-793.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Botelho KP, Pontes MAA, Rodrigues CEM, Freitas
MVC. Prevalence of Metabolic Syndrome Among
Patients with Psoriasis Treated with TNF Inhibitors
and the Effects of Anti-TNF Therapy on Their Lipid
Profile: A Prospective Cohort Study. Metab Syndr
Relat Disord, 2020, 8(3):154-160.

Ikumi K, Odanaka M, Shime H, Imai M, Osaga S,
Taguchi O, Nishida E, Hemmi H, Kaisho T, Morita
A, Yamazaki S. Hyperglycemia Is Associated with
Psoriatic Inflammation in Both Humans and Mice. J
Invest Dermatol, 2019, 139(6):1329-1338.

Gisondi P, Fostini AC, Fossa |, Girolomoni G,
Targher G. Psoriasis and the metabolic syndrome.
Clin Dermatol, 2018, 36(1):21-28.

Wu JJ, Kavanaugh A, Lebwohl MG, Gniadecki R,
Merola JF. Psoriasis and metabolic syndrome:
implications for the management and treatment of
psoriasis. J Eur Acad Dermatol Venereol, 2022,
36(6):797-806.

Palmer V, Cornier MA, Waring A, Valdebran M.
Evaluation and treatment of metabolic syndrome
and cardiovascular disease in adult patients with
psoriasis. Int J Dermatol, 2023, 62(12):1437-1446.
Liu L, Cai XC, Sun XY, Zhou YQ, Jin MZ, Wang J,
Ma T, Li B, Li X. Global prevalence of metabolic
syndrome in patients with psoriasis in the past two
decades: current evidence. J Eur Acad Dermatol
Venereol, 2022, 36(11):1969-1979.

Yamazaki F. Psoriasis: Comorbidities. J Dermatol.
2021, 48(6):732-740.

Lee HJ, Han KD, Park HE, Han JH, Bang CH, Park
YM, Lee JH. Changes in metabolic syndrome and
risk of psoriasis: a nationwide population-based
study. Sci Rep, 2021, 11(1):24043.

Pannu S, Rosmarin D. Psoriasis in Patients with
Metabolic Syndrome or Type 2 Diabetes Mellitus:
Treatment Challenges. Am J Clin Dermatol, 2021,
22(3):293-300.

Romero-Pérez D, Belinchén-Romero |, Bellot P,
Francés R, Marco F, Ramos-Rincén JM.
Nonalcoholic fatty liver disease puts patients with
psoriasis at greater cardiovascular risk. Australas J
Dermatol, 2019, 60(4):304-310.

Malhotra SK, Dhaliwal GS, Puri KJPS, Gambhir
ML, Mahajan M. An insight into relationship
between psoriasis and metabolic syndrome. Egypt
Dermatol Online J, 2011, 7:5.

Kunz M, Simon JC, Saalbach A. Psoriasis: Obesity
and Fatty Acids. Front Immunol, 2019, 10:1807.

Armstrong AW, Harskamp CT, Armstrong EJ.
Psoriasis and metabolic syndrome: a systematic
review and meta-analysis of observational studies.
J Am Acad Dermatol, 2013, 68(4):654-662.
Langan SM, Seminara NM, Shin DB, Troxel AB,
Kimmel SE, Mehta NN, Margolis DJ, Gelfand JM.
Prevalence of metabolic syndrome in patients with
psoriasis: a population-based study in the United
Kingdom. J Invest Dermatol, 2012, 132(3):556-562.
Chan WMM, Yew YW, Theng TSC, Liew CF, Oon
HH. Prevalence of metabolic syndrome in patients
with  psoriasis: a cross-sectional study in
Singapore. Singapore Med J, 2020, 61(4):194-199.

Ramirez-Teran AL, Vega-Memije ME, Torres-
Tamayo M, Martinez-Alvarado MR. Carotid intima-
media thickness in patients with psoriasis with and
without metabolic syndrome. Arch Cardiol Mex,
2022, 92(3):305-311.

10.

12865/CHSJ.50.02.06

221



Rucsandra Cristina Dascdlu et al. - Metabolic Syndrome in Psoriasis Patients-an Observational Study

30.

31.

32.

Lorenz MW, Markus HS, Bots ML, Rosvall M, Sitzer
M. Prediction of clinical cardiovascular events with
carotid intima-media thickness: a systematic review
and meta-analysis. Circulation, 2007, 115: 459-67.
El-Mongy S, Fathy H, Abdelaziz A, Omran E,
George S, Neseem N, EI-Nour N. Subclinical
atherosclerosis in patients with chronic psoriasis: a
potential association. J Eur Acad Dermatol
Venereol, 2010, 24(6):661-666.

Yiu KH, Yeung CK, Zhao CT, Chan JC, Siu CW,
Tam S, Wong CS, Yan GH, Yue WS, Khong PL,
Chan HH, Tse HF. Prevalence and extent of
subclinical atherosclerosis in patients  with
psoriasis. J Intern Med, 2013, 273:273-382.

33.

34.

35.

Romero-Pérez D, Belinchén-Romero |, Bellot P,
Francés R, Marco F, Ramos-Rincén JM.
Nonalcoholic fatty liver disease puts patients with
psoriasis at greater cardiovascular risk. Australas J
Dermatol, 2019, 60(4):e304-e310.

Roberts KK, Cochet AE, Lamb PB, Brown PJ,
Battafarano DF, Brunt EM, Harrison SA. The
prevalence of NAFLD and NASH among patients
with psoriasis in a tertiary care dermatology and
rheumatology clinic. Aliment Pharmacol Ther,
2015, 41(3):293-300.

Espinoza HC, Lacy NR, Soto LM, Kresch TN,
Vega-Memije ME. Prevalencia del sindrome
metabolico en pacientes con psoriasis. Gac Med
Mex, 2014, 150 (4):311-316.

Corresponding Author: Andreea Lili Birbulescu, Department of Pharmacology,
University of Medicine and Pharmacy of Craiova, Romania,
e-mail: andreea.barbulescu@umfcv.ro

222

10.12865/CHSJ.50.02.06



