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Abstract

Introduction: Patients with psoriasis have an increased prevalence of cardiovascular risk factors as well as cardiovascular
disease. Objective: To determine if patients with psoriasis and metabolic syndrome (MS) have a higher frequency of sub-
clinical atherosclerosis compared with those with psoriasis without MS. Materials and Methods: A cross-sectional study was
conducted in patients with psoriasis; MS was defined according to ATP Il criteria. Demographic, clinical, and anthropometric
data were obtained. Blood chemistry, high sensitive C-reactive protein (hs-CRP), and insulin were measure. Subclinical ath-
erosclerosis was defined as high carotid intima-media thickness (CIMT) by Mode B ultrasound. Results: 92 patients with
psoriasis were included, 67 (72.8%) with MS and 25 (27.2%) without MS. Subjects with psoriasis and MS had significantly
higher weight, body mass index, waist circumference, systolic blood pressure, glucose, insulin, triglycerides, insulin resistance,
hs-CRP, and lower level of high-density lipoprotein cholesterol, compared with subjects without MS. High CIMT was greater
in patients with psoriasis and MS than in those without MS. Age and MS were independent predictors of increased CIMT
after multiple linear regression analysis. Conclusions: MS is associated with greater inflammation and subclinical atheroscle-
rosis in patients with psoriasis.
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Resumen

Introduccién: Los pacientes con psoriasis tienen prevalencia incrementada de factores de riesgo y enfermedad cardiovas-
cular. Objetivo: Determinar si los pacientes con psoriasis y sindrome metabdlico (SM) tienen mayor frecuencia de ateroes-
clerosis subclinica comparados con pacientes con psoriasis y sin SM. Material y Métodos: Estudio transversal, en pacientes
con psoriasis; SM fue definido con base en criterios ATP Ill. Se obtuvieron datos demograficos, clinicos y antropométricos.
Se realizé quimica sanguinea, proteina C reactiva de alta sensibilidad (PCR-hs) e insulina. Ateroesclerosis subclinica fue
definida como grosor de intima-media carotideo (GIMC) elevado, medido por ultrasonido tipo B. Resultados: Se incluyeron
92 pacientes con psoriasis, 67 (72.8 %) con SM y 25 (27.2 %) sin SM. Los sujetos con psoriasis y SM tuvieron valores
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significativamente mds elevados de peso, indice de masa corporal, circunferencia de cintura, tension arterial sistdlica, glu-
cosa, insulina, triglicéridos, resistencia a insulina, PCR-hs y menores niveles de colesterol de alta densidad, comparados con
sujetos sin SM. EI GIMC fue mayor en pacientes con psoriasis y SM. La edad y el SM fueron predictores independientes de
mayor GIMC después de realizar multiples anélisis de regresion lineal. Conclusiones: Sindrome metabdlico estd asociado
con mayor inflamacion y ateroesclerosis subclinica en pacientes con psoriasis.

Palabras clave: Psoriasis. Grosor de intima-media carotidea. Sindrome metabdlico. Ateroesclerosis subclinica.

Introduction

Psoriasis is a chronic inflammatory disease, im-
mune-mediated disorder; the most common clinical
presentation is in plaques. The estimated prevalence is
2% in Mexico'. The etiology is unknown but scientific
evidence involves immune, genetic, psychosomatic, en-
vironmental, and bacterial factors?®. Patients with pso-
riasis have a higher incidence of obesity, diabetes
mellitus, cardiovascular disease and stroke, and those
with severe grades have increased mortality risk, par-
ticularly younger patients*®. The presence of pro-in-
flammatory cytokines (TNFo and IL-6) and systemic
inflammation associated with psoriasis increased im-
munological and metabolic changes as insulin resis-
tance, causing endothelial dysfunction, atherosclerosis,
and coronary artery disease®. In a previous study’,
patients with psoriasis had a frequency of MS of 41.7%
define by National Cholesterol Education Program,
Adult Treatment Panel Il criteria (NCEP ATP IlI), sig-
nificantly increased than the control group without pso-
riasis (25.2%). Gisondi® reported that patients with
psoriasis had more cardiovascular risk factors and the
Framingham 10-year risk was higher. Increased carotid
intima-media thickness (CIMT) is a well-established
marker of subclinical atherosclerosis and is predictive
of subsequent cardiovascular events in asymptomatic
subjects®. However, the presence of subclinical athero-
sclerosis in patients with psoriasis has not been studied
in Mexican population. The objective of the study was
to determine whether the presence of MS is associated
with subclinical atherosclerosis evaluated with a nonin-
vasive method as the CIMT, in patients with psoriasis.

Materials and methods

A cross-sectional study was conducted. Men and
women, aged 18-74 years with clinical and/or histo-
pathological diagnosis of psoriasis, regardless of the
clinical variety were sequentially included from the Der-
matology outpatient clinic of the General Hospital
Dr. Manuel Gea Gonzalez, in Mexico City, from
October 2015 to September 2016. Women with oral

contraceptive treatment were excluded as well as sub-
jects with incomplete analysis results. The protocol was
approved by the Ethics and Research Committees of
General Hospital Dr. Manuel Gea Gonzalez. All partic-
ipants signed voluntary informed consent before
participation.

Collection data

Participants completed questionnaires to obtain infor-
mation about demographics and clinical information
(type of psoriasis, time of evolution, and treatment; the
severity of the disease was calculated with the psoria-
sis area severity index [PASI])!?. A physical examination
was conducted to obtain anthropometric parameters:
weight, height, and waist circumference, performed by
trained personnel with standardized methods. Body
mass index (BMI) calculated as weight (kg)/height(m2).
Blood pressure was measured three times with a digital
sphygmomanometer Wellch Allyn®, after at least 5 min
of rest, in sitting position. The average of the last two
measurements was used for the analysis. Metabolic
syndrome (MS) was defined by NCEP ATP IlI"!, by the
presence of at least three or more components: in-
creased waist circumference (>90 cm in men or >80 cm
in women, modified with cutoff points for Asian popu-
lation, which are the same cutting points used in the
National Health Surveys of our country), hypertriglycer-
idemia (triglycerides = 150 mg/dL), high-density lipo-
protein cholesterol (HDL-C) (<40 mg/dL in men or
<50 mg/dL in women), hypertension (blood pressure =
130/85 mmHg), and hyperglycemia (fasting levels of
serum glucose =100 mg/dL). After a 12 h fast blood
samples were obtained for measuring serum glucose,
glycosylated hemoglobin, urea, creatinine, uric acid,
total cholesterol, HDL-C, triglycerides; total, direct and
indirect bilirubin, albumin, aspartate aminotransferase,
alanine aminotransferase, gamma-glutamyl transfer-
ase, insulin, and high sensitive C-reactive protein. Low
lipoprotein density cholesterol (LDL-C) was calculated.
All samples were performed in a centralized laboratory
with standardized methods and automated equipment
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DXC 800 Beckman Coulter®. All patients underwent
liver ultrasound to determine the presence of nonalco-
holic fatty liver disease (NAFLD). Hepatic steatosis was
defined as an increase in the echogenicity of the he-
patic parenchyma compared with neighboring struc-
tures such as the right kidney2.

Subclinical atherosclerosis

CIMT is a marker of subclinical atherosclerosis. The
study was performed with the patient in supine position
with the extended neck using high-resolution ultrasound
equipment in B mode (Sonosite MicroMaxx®), with a
13-6 MHz transducer. Measures of the intima-media
common carotid artery (CCA) were obtained on the
longitudinal plane in the distal wall of the carotid artery
to 2 cm from the carotid bulb bifurcation. Between the
arterial-intima lumen interface and the media-adventitia
interface of the distal wall, five measurements were
done in the right and left CCA (5 on each side). The
CIMT was the average of all measurements, CIMT val-
ues greater than 75" percentile specific for age group
and gender were considered high (hCIMT) and indica-
tive of atherosclerosis subclinical'. Carotid plaque was
defined by Mannheim consensus as a focal structure
that encroaches into the lumen by at least 0.5 mm or
50% of the surrounding intima-media thickness value or
that has a thickness >1.5 mm as measured from the
media—adventitia interface to the intima—lumen inter-
face. Measurements were obtained by a single trained
physician without knowledge regarding the presence of
MS. The intraobserver correlation coefficient was 0.96.

Statistical analysis

Continuous variables are reported as means + (stan-
dard deviation) or median (lower-upper quartiles), and
categorical variables as frequencies and percentages,
Student’s t-test was used to compare the CIMT and
other variables between patients with and without MS;
Chi-square test for compare frequency of hCIMT as
well as coronary risk factors frequencies. Pearson’s
correlation coefficient was used to correlate variables
and multiple linear regression analysis to predict the
independent predictors of CIMT. The outcome variable
was CIMT and the significant predictors in bivariate
correlation (age, MS, glucose, PASI, and duration of
psoriasis) were included in the model p Standardized
coefficient of determination was calculated. A p < 0.05
was considered statistically significant. We used SPSS
statistical program version 15.

Results

92 patients with psoriasis were included, mean age
was 52.6 + 13.2 years, and 52.3% of them were wom-
en. Patients were divided with MS (n = 67, 72.8%) or
without MS (n = 25, 27.2%). The most frequent clinical
variety was in plaques (89.6%) and the most used
treatment was topic steroids, the duration and severity
were similar in both groups; the clinical and anthropo-
metric data are shown in table 1 and metabolic char-
acteristics in Table 2. The prevalence of MS components
and cardiovascular risk factors in patients with psoria-
sis was: diabetes 28.3%, hypertension 25%, obesity
45.7%, abdominal obesity 90.2%, hypoalphalipopro-
teinemia 76.1%, hypertriglyceridemia 58.7%, non-alco-
holic fat liver 81.5%, insulin resistance 57.6%, and
hypercholesteremic 15.2%. Underlying comorbidities
in the study population were: acute myocardial infarc-
tion 14.1%, cerebrovascular event 3.3%, and hypothy-
roidism 14.1%. Medication reported by patients:
metformin 24%, sulfonylurea 8.7%, insulin 5.4%, anti-
hypertensive drugs 24%, statins 14.1%, and fibrates
10.9% (data not shown). The frequency of MS compo-
nents is shown in table 3. Figure 1 shows the CIMT
values of patients with and without MS. Subjects with
MS had significantly higher average values of CIMT
compared to those without MS (0.67 + 0.12 mm vs.
0.60 + 0.10 mm, p = 0.01), as well the maximum values
(0.74 + 0.14 mm vs. 0.65 = 0.10 mm, p = 0.005). The
prevalence of carotid plaque was higher in patients
with MS psoriasis (44.7% vs. 24.0%, p = 0.055). Pa-
tients with psoriasis had a simple positive correlation
with: age, MS, glucose, duration of the disease, and
PASI with CIMT. However, only age and MS remained
an independent predictor of CIMT after multiple linear
regression analysis (Table 4).

Discussion

In this cohort of patients with psoriasis, we found a
high frequency of MS (72.8%) and CIMT elevated
(89.1%) which was higher in patients with MS (44.7%).
Multiple linear regression analysis revealed that age
was the most important independent predictor of CIMT
followed by MS in our population. Using the ATP IlI cri-
teria for MS, the prevalence in Mexican adults over
20 years were 26.6% in 1993, 36.8% in 2006, and
45% according to the latest Mexican nutritional survey
(ENSANUT 2012)'8. In a previous study Espinoza et al.
reported a prevalence of MS of 41.7% in patients with
psoriasis and 20% in those without psoriasis’. The
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Table 1. Clinical and anthropometric characteristics of patients with psoriasis, according to metabolic syndrome

(ATP 1)

mm

Age (years) 52.6 + 13.2
Sex F/M n (%) 49(53)/43(47)
Weight (kg) 76.5 + 16.2
Height (cm) 158.5+ 9.4
BMI (kg/m?) 305+54
Waist (cm) 99.6 + 13.6
SBP (mmHg) 120.1 + 14.3
DBP (mmHg) 72.0 + 85
Psoet (months) 96 (36-240)
PASI 6.4 (3.5-9.7)
DM2 n (%) 29 (31.9)
HTA n (%) 23 (22.2)
Obesity n (%) 42 (31)
IR n (%) 53 (45.5)
Non-alcoholic liver fat n (%) 75 (82.5)

(n = 67)

49.1 + 132 54.2 + 13.2 0.107
16(32)/19(21) 33(67)/33(78) 0.23
68.1 + 14.8 79.6 + 15.5 0.002
158.8 + 8.9 158.4 + 9.6 0.876
27.0+ 4.9 31.7+£5.0 <0.001
89.9 £ 13.2 103.4 = 11.8 <0.001
115.5 + 10.7 121.7 + 15.1 0.033
70.4 + 6.2 724 +93 0.239
120(26-300) 90(36-195) 0.277
6(2.7-10.6) 6.7(3.6-9.8) 0.954
2(8) 27(41) 0.002
4(16) 19 (28.4) 0.173
6(24) 36 (39.1) 0.016
5 (20) 48 (71) <0.001

21 (84) 54 (81) 0.483

Data are expressed as means + SD. MS: metabolic syndrome, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, DM: diabetes mellitus 2,
HTA: hypertension, Psoet: psoriasis evolution time, PASI: psoriasis area and severity index, IR: insulin resistance: HOMA-IR: homeostasis model assessment of insulin
resistance > 2.7. p value was calculated by Student t-test for independent samples or with Chi2.
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Figure 1. Mean and maximum values of CIMT and
prevalence of plague in subjects with psoriasis according
to the metabolic syndrome.

difference in the prevalence of MS between that and our
study is that we used as cutting points for abdominal
obesity for the Asian population that is 80 cm for women
and 90 cm for men, which are the same cutting points
used in the National Health Surveys of our country.
Meanwhile, Espinoza used 90 cm for women and

102 cm for man. The high prevalence of MS in our study
population could be explained by higher age, the prev-
alence of obesity (98%), and psoriasis. This is the first
study in Mexican population that reports a higher CIMT
and a greater frequency of hCIMT in patients with pso-
riasis and MS compared with those without MS. Several
cases and control studies'” had documented a signifi-
cantly higher CIMT in subjects with psoriasis compared
with the control group. Mongy et al.'® spotlight the as-
sociation between subclinical atherosclerosis with pso-
riasis. They compared patients with psoriasis without
cardiovascular risk factors, with healthy control. The first
group had higher CIMT (0.90 + 0.20 mm vs. 0.70 +
0.10 mm, p < 0.001, respectively) as well higher preva-
lence of carotid plaque (27.8% vs. 14%, p = 0.07). This
data supports the scientific evidence that suggests pso-
riasis is not only a skin inflammatory disease, but also
a systemic inflammation illness that increases the risk
of cardiovascular disease. Indeed, moderate or severe
psoriasis is associated with a high prevalence of cardio-
vascular risk factors such as DM2, obesity, smoking,
and MS'™. On the other hand, Yiu et al.?° also provide
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Table 2. Metabolic characteristics of subjects with psoriasis, according to metabolic syndrome (ATP 1l1)

Variable MS
(n = 67)

Glucose (mg/dL) 116.2 + 39.7

Insulin (mlU/mL) 10.05 (7.5-15.6)

HOMA-IR 29 (1.9-4.3)
Uric acid (mg/dL) 5713

ALT (IU/L) 31.2£159
AST (IU/L) 289 £ 132
GGT (IU/L) 25 (18-36)

hs-CRP (mg/dL) 0.23 (0.11-0.51)

TC (mg/dL) 186.4 + 38.7
TG (mg/dL) 166 (123-210)
C-HDL (mg/dL) 41.2+11.2
C-LDL (mg/dL) 110.1 + 34.4
C- No HDL (mg/dL) 142.8 + 34.6
C-LDL/C-HDL 27909
CT/C-HDL 47 +1.2
TG/C-HDL 47 +28
HbA1c (%) 6.3+15

99.0 + 25.9 122.4 + 42.0 0.002
1.5 (5.9-11.2) 12.2 (8.2-78) <0.001
1.8 (1.3-2.7) 3.4 (2.2-5.3) <0.001
55+13 58+ 13 0.356
23971 33.7£115 <0.001
241 £7.0 30.6 + 14.5 0.006
17 (12-27.5) 21.5 (20-39.5) 0.267
0.13 (0.054-0.37) 0.26 (0.13-0.57) 0.031
188.2 + 38.1 185.6 + 39.0 0.783
116 (87-150) 181 (145-228) 0.007
50.3 + 12.3 37.7+86 <0.001
113.2 £ 32.0 108.8 + 35.2 0.584
137.8 + 34.6 147.9 + 34.6 0.236
23+07 29+09 0.005
3809 50+ 1.1 <0.001
26+14 0l &= 26 <0.001
59+13 6.4+15 0.122

Data are expressed as means + SD. MS: metabolic syndrome. HOMA-IR: homeostasis model assessment of insulin resistance. ALT: alanine transaminase. AST: aspartate
aminotransferase. GGT: gamma-glutamyl transferase, hs-CRP: high sensitivity C-reactive protein. TC: total cholesterol, TG: triglycerides C-HDL: high-density lipoproteins.
C-LDL: low-density lipoproteins. TG: triglycerides, HbA1lc: glycosylated hemoglobin. p value was calculated by Student t-test for or Mann-Whitney U-test.

Table 3. Frequency of metabolic syndrome components

in subjects with psoriasis according ATP Il
MS
(n = 67)

MS components n (%)

Abdominal obesity 80(87) 16(64) 64 (97) <0.001
Hypoalphalipoproteinemia 70 (77) 8 (32) 62 (94) <0.001
Fasting glucose >100 63 (69) 7(28) 56 (85) <0.001
mg/dL or DM2

Triglycerides > 57 (62) 7(28) 50(76) <0.001
150 mg/dL

BP>130/90 mmHg or 38(42) 3(12) 35(53) <0.001

Hypertension

Data are expressed as frequencies and (percentages). MS: metabolic syndrome,
abdominal obesity: waist circumference men > 90 cm and women > 80 cm,
hypoalphalipoproteinemia: C-HDL in women <50 mg/dL, men <40 mg/dL, DM 2: type
2 diabetes mellitus; BP: blood pressure, p value calculated by Chi2.

evidence of a greater CIMT in subjects with psoriasis
compared with healthy controls (0.73 £ 0.11 mm vs. 0.67
+ 0.08 mm, respectively, p < 0.01).

Table 4. Simple and multiple linear regression analyses
factors associated with CIMT and clinical variables in
patients with psoriasis

Variable Simple linear Multiple linear
regression regression
Standardized Standardized
B B
coefficients coefficients
Age 0.62 <0.001 0.56 <0.001
Metabolic 0.29 0.005 0.2 0.01
syndrome
Fasting 0.24 0.01 -0.13 0.88
glucose
Psoet 0.23 0.02 0.07 0.42
PASI 0.19 0.06 0.13

PASI: psoriasis area and severity index, adjusted by LDL-C: low lipoprotein density
cholesterol. CIMT: carotid intima media thickness. Psoet: psoriasis evolution time.

Patients with psoriasis have been also reported an
increased prevalence of NAFLD?', Our study population
had a higher frequency of NAFDL (87%), compared
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with those reported by Romero (43%)??> and Roberts et
al. 47%?23. Both are systemic inflammatory illnesses and
they have been also associated with MS, insulin resis-
tance, and increased cardiovascular risk?*. The NAFLD
produces an imbalance between pro-inflammatory and
anti-inflammatory cytokines; these molecules are impli-
cated in the pathogenesis of psoriasis. Thus, their sim-
ilar mechanisms could exacerbate alterations in the
levels of inflammatory cytokines, leading to an increase
in cardiovascular risk through the implication of obesity,
MS and IR?%. Insulin resistance may be a major under-
pinning link between the two conditions due to its cen-
tral role in both MS and NAFLD pathogenesis®® and in
addition, it is frequent in psoriasis patients?’. The in-
creased prevalence of NAFLD probably could be ex-
plained by the higher frequency of obesity and IR in our
population.

In the Nurse’s Health Study?® psoriasis was associ-
ated with an elevated risk of DM2, relative risks were
176 (95% CI: 1.48-2.09) and age-adjusted were
1.25 (95% Cl: 1.05-1.49), respectively. Besides Arm-
strong et al.?° reported in a meta-analysis an associa-
tion between psoriasis and its severity with the
prevalence of DM2: for mild psoriasis OR 1.53 (95% CI:
1.16-2.04) and for severe psoriasis OR of 1.97 (95% ClI:
1.48-2.62). Furthermore, they could assess among the
longitudinal studies for DM2 incident, OR of 1.27 (95%
Cl: 1.16-1.40). Furthermore, for every 10% increase in
body surface area affected by psoriasis, there was an
approximate 20% further increase in diabetes risk®°.
Estimated from this data, there are an additional
125 650 new diagnoses of type 2 diabetes worldwide
per year attributable to psoriasis. Espinoza et al’ re-
ported 30.1% of diabetes and 81% of abdominal obesity
in its population; our study showed a similar frequency
of DM (31.9%). Setty et al.®' reported an association
between general obesity (BMI >30 kg/m?) and abdom-
inal obesity with the risk of psoriasis, suggesting that
obesity precedes this pathology; however, another
study concluded that obesity is a consequence®,
therefore is not clear whether obesity is a risk factor for
or comorbidity of psoriasis. BMI is a risk factor mediat-
ing diabetes and psoriasis independently; hence, im-
mune-mediated inflammatory process, metabolic
biomarkers, and environmental factors could be the
potential links between psoriasis and diabetes.

Dyslipidemia is a further risk factor, which is shared
by NAFLD, psoriasis, and cardiovascular disease. Pa-
tients with psoriasis often have significantly higher cho-
lesterol concentrations in the very-low density
lipoprotein and high-density-lipoprotein fractions at the

onset of skin disease®. Hypercholesterolemia has
been associated with the increase in the incidence of
psoriasis in women, primarily if the evolution of the
disease is greater than 7 years®*. In our population, the
frequency of C-LDL > 100 mg/dl was 57.6%. Although
hypercholesterolemia is not a component of MS, it is a
risk factor for the development of atherosclerosis. The
subjects with MS compared with those without MS had
a higher prevalence of hypoalphalipoproteinemia (94%
vs. 32%) and hypertriglyceridemia (76% vs. 28%). In-
deed atherogenic index was significantly higher in the
MS group (Table 2). Espinoza et al.” found a hyperten-
sion prevalence of 26.0%, in our study was similar
(22.2%).

The strengths of this study include a relatively large
sample size, of a prospective study with a well-charac-
terized population who were recruited from the outpa-
tient clinic of a tertiary hospital. The evaluation of CIMT
was done direct measurement by a trained person with
experience in subclinical atherosclerosis. Our study
has limitations and the results should be interpreted
with caution. The main is lack a control group match
by sex, age, without MS, without psoriasis, and without
immunosuppressant treatment. We do not have histor-
ical control of the patients evaluated in this study. The
cross-sectional design of our study does not provide
longitudinal follow-up of atherosclerosis. There are oth-
er risk factors associated with atherosclerosis as di-
etary habits and physical activity; these factors were
not assessed. We cannot dismiss that the cause of fatty
liver is due to genetic or metabolic diseases, drug con-
sumption, environmental toxins, food, or infections, so
this information should be taken with caution.

Conclusions

This is the first study in the Mexican population that
documents a greater CIMT in patients with psoriasis
who are carriers of MS, compared with those without
MS. Elevated CIMT is a marker of subclinical athero-
sclerosis. Furthermore, it is alarming the frequency of
metabolic disturbances and the components of MS in
the population studied. Identification of MS components
in these patients could be useful for offering cardiovas-
cular primary prevention with an intensive treatment
aimed to modify cardiovascular risk factors. All subjects
studied are candidates for therapeutic, to improve the
nutritional status, and to receive the appropriate treat-
ment for psoriasis severity, obesity, diabetes, hyperten-
sion, and dyslipidemia.
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