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Atheroma plaque, metabolic syndrome and
inflammation in patients with psoriasis

Background: Chronic inflammation plays an important role in the
development of cardiovascular risk factors. Although the prevalence of
comorbidities and cardiovascular events has been described in patients
with psoriasis, few studies have examined subclinical atherosclerosis in
psoriasis patients. Objective: Our objective was to investigate the preva-
lence of atheroma plaques in patients with severe psoriasis compared
with control subjects and to analyze the association with metabolic syn-
drome, homocysteine levels and inflammatory parameters. Patients and
Methods: This case-control study included 133 patients, 72 with psori-
asis and 61 controls consecutively admitted to the outpatient clinic in
Dermatology Departments (Granada, Spain.) Results: Carotid atheroma
plaques were observed in 34.7% of the psoriatic patients versus 8.2%
of the controls (p=0.001) and metabolic syndrome was diagnosed in
40.3% of the psoriatic patients versus 13.1% of the controls (p<0.001).
Significantly higher mean values of insulin, aldosterone, homocysteine
and acute phase parameters (fibrinogen, D-dimer, C reactive protein
and erythrocyte sedimentation rate) were found in psoriatic patients.
Binary logistic regression showed a strong association between psoria-
sis and atheroma plaque and metabolic syndrome after controlling for
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confounding variables. Limitations: The absence of longitudinal quan-
tification of metabolic syndrome parameters and intima-media thickness
in psoriatic patients. Conclusion: The chronic inflammation and hyper-
salvadorarias@hotmail.es> homocysteinemia found in psoriatic patients may explain the association
with atheroma plaque and metabolic syndrome. Cardiovascular screen-
ing by metabolic syndrome criteria assessment and carotid ultrasound in
psoriasis may be useful to detect individuals at risk and start preventive
treatment against the development of cardiovascular disease.
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bbreviations:
TP-III Adult Treatment Panel III
SA Body Surface Area
MI Body mass index
P Blood pressure
I Confident interval
RP C reactive protein
SR Erythrocyte sedimentation rate
DL-C High density lipoprotein Cholesterol
OMA-IR homeostasis model assessment of insulin

resistance
MT Intima-media thickness
DL-C Low density lipoprotein Cholesterol
S Metabolic syndrome
R Odds ratio

ASI Psoriasis Area and Severity Index

P

iasis, atherosclerosis, cardiovascular risk factors,
e, comorbidity

soriasis is a chronic, immune-mediated inflamma-
tory skin disease that affects 2-3% of the general
population [1]. Psoriasis involves the innate and

acquired immune systems with an imbalance Th1/Th2 in
favor of a Th1 pattern. Recent advances in immunopatho-
genesis and the genetics of psoriasis have shifted the focus
from a single organ disease confined to the skin to a sys-
temic inflammatory condition. Similarly to other immune
disorders, patients with psoriasis have an increased risk
of developing cardiovascular disease and metabolic syn-
drome [2]. Recent research has shown that chronic and
systemic inflammation plays a major role in the develop-
ment of atherosclerosis [3] and there are striking similarities
337
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between the molecular and inflammatory pathways in pso-
riasis and atherosclerosis [4].
Although the prevalence of comorbidities and cardiovas-
cular events has been described in patients with psoriasis
versus control populations [5, 6], few studies have exami-
ned subclinical atherosclerosis in patients with psoriasis
[7, 8]. The end point of these studies was to analyze carotid
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or semi-supine position, with the neck extended and the
chin turned contralateral to the side being examined. The
Doppler system was also used to detect carotid flow anoma-
lies. All ultrasonographic measurements were obtained by
a single radiologist and all images of the carotid arteries
were recorded on the hard disk of the ultrasound system
for subsequent analysis and evaluated by an independent

A B
rtery intima-media thickness (IMT) in patients without
isk factors and also it has been suggested that the carotid
rtery IMT does not always correlate with atherosclerosis,
articularly in relatively young individuals with chronic
nflammatory disease [9]. Some authors even found that

yocardial infarction was more closely correlated with
theroma plaque than with the intima-media thickness
10].
he relative impact of systemic inflammation related

o psoriasis on vascular lesions and cardiovascular risk
onetheless remains poorly understood. The end point of
his case-control study was to investigate the prevalence of
arotid atheromatosis (atheroma plaque) in patients with
evere psoriasis in comparison with control subjects and
o analyze the association with metabolic syndrome (MS),
omocysteine levels and inflammatory parameters.

aterial and methods

atients and controls
his case-control study included 133 outpatients, 72 with
evere psoriasis (PASI and BSA>10) and 61 controls with
ther dermatological diseases other than psoriasis (mainly
evi, seborrheic keratosis, actinic keratosis or verruca, as
eported in other similar studies [11]) from the Dermatology
epartment of San Cecilio University Hospital, Granada

Spain). Psoriatic and control groups were enrolled dur-
ng the same time period. No significant differences were
ecorded according to sex of patients or controls (p=0.70).
iagnosis of psoriasis was based on clinical findings. Inclu-

ion criteria were: age >18 years for males and females,
resence of plaque or erythrodermic severe psoriasis with
ASI and BSA higher than 10, without systemic treatment
n the last 2 months and signing of informed consent to
tudy participation. Exclusion criteria were: cutaneous lym-
homas or other cancers except for non-melanoma skin
ancer. Inclusion criteria for controls were: age >18 years
or males and females and signing of informed consent
o study participation. Exclusion criteria for controls were
he same as described above and the presence of psoriasis.
he study was approved by the Ethics Committee of San
ecilio University Hospital and written informed consent
as obtained from all patients and controls, according to
elsinki Declaration.

linical and laboratory parameters and
oppler ultrasound examination
he severity of psoriasis was determined by application
f the Psoriasis Area Severity Index (PASI) and the Body
urface Area (BSA). The weight, height and abdomi-
al circumference of subjects were measured, and their
ody mass index (BMI, kg/m2) was calculated. Systolic
38

nd diastolic blood pressure (BP) was measured after a
-min rest and again 10 min later, recording the mean
alue. Serum aldosterone, triglycerides, HDL-C, LDL-C,
otal cholesterol, blood glucose, insulin, D-dimer, fib-
inogen, erythrocyte sedimentation rate (ESR), C reactive
rotein (CRP), homocysteine and folic acid levels were
tudied in samples drawn between 8 and 9 am after a
rest period of ≥30 min. The homeostasis model assess-
ment of insulin resistance (HOMA-IR index, �U/mg)
was calculated (fasting insulin×fasting glucose/22.5). Data
were also gathered on age, sex, personal or family his-
tory of early cardiovascular disease (<55 yrs in father
and <65 yrs in mother), personal history of psoriatic arthri-
tis or nail psoriasis, mean time with psoriasis, alcoholism
(>40 g/day), smoking (>5 cigarettes/day), sedentarism
(physical exercise <30 min/day), diet (sodium intake)
and drug intake (antihypertensives, diuretics, hypocholes-
terolemics or oral antidiabetics). Prevalence of metabolic
syndrome was calculated according to ATP-III criteria; MS
was defined by the presence of three of the following [12]:
abdominal circumference >102 cm in males and >88 cm
in females; hypertriglyceridaemia >150 mg/dL, HDL-
cholesterol <40 mg/dL in males and <50 mg/dL in
females, blood pressure >130/85 mmHg or blood glu-
cose >110 mg/dL.
Subjects underwent Doppler ultrasound examination with
Acuson Antares equipment (Siemens, Berlin, Germany),
using 5-10 MHZ transducer with supra-aortic trunk pro-
gramme and recording with M mode the presence of
atheroma plaques (intima-media thickness >1.5 cm) in
common carotids, carotid bulb and internal and external
carotids. The bilateral common carotids were scanned lon-
gitudinally to measure the intima-media thickness (IMT).
Images were obtained from the distal portion of the com-
mon carotid artery, 1 to 2 cm proximal to the carotid bulb
recording a mean value in left and right side. The two
bright echogenic lines in the arterial wall were identified
as the intima and media lines. The IMT was measured
as the distance from the main edge of the lumen-intima
interface to the media-adventitia interface of the carotids
(figure 1). Patients and controls were examined in supine
EJD, vol. 22, n◦ 3, May-June 2012

Figure 1. Doppler ultrasound examination.
A) The two bright echogenic lines in the arterial wall were
identified as the intima and media lines. The IMT was mea-
sured as the distance from the main edge of the lumen-intima
interface to the media-adventitia interface of the carotids. B)
Atheroma plaque in a patient with psoriasis (arrow).
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nvestigator who was unaware of the subjects’ clinical
tatus. None of the psoriasis patients or healthy control
ubjects refused testing.

tatistical analysis
tudent’s t test was applied to compare mean values of
uantitative variables, the Shapiro-Wilk test to examine the
ormality of their distribution and the Levene test to study
he variance. The Mann Whitney U test was used if the
ariables were not normally distributed. Qualitative vari-
bles were analysed with chi-square test or Fisher’s exact
est if at least one cell had an expected count <5. Correla-
ions among variables were studied by using the Pearson
oefficient and binary logistic regression models (Wald
ethod), obtaining estimate-adjusted ORs and their 95%

onfidence intervals (CI), and were used to measure the
ssociation between psoriasis and metabolic syndrome cri-
eria or atheroma plaque in a multivariate analysis. Multiple
inear regression analysis was used to predict the indepen-
ent predictors of IMT. The outcome variable was IMT
nd the significant predictors in bivariate correlation (age,
ASI Score and duration of psoriasis) were included in the
odel. Standardized coefficient of determination was cal-

ulated. Differences were considered significant at P≤0.05
nd nearly significant at P≤0.1. The SPSS 17.0 programme
as used for the data analyses (SPSS, Inc, Chicago, IL).

esults

e studied 72 outpatients (39 male and 33 female) with
evere psoriasis (all of them with generalized plaques), all
aucasians. The mean time with psoriasis was 17.64 yrs

n the males and 18.72 in the females (p=0.66). The mean
ASI value was 19.25 (17.26 vs 21.63, p=0.12 for males
nd females respectively) and BSA was 22.77 (21.86 vs
2.87, p=0.97 for males and females respectively). 56.9% of
JD, vol. 22, n◦ 3, May-June 2012

soriasis patient presented nail psoriasis (56.4% vs 57.6%,
=0.91, for males and females) and 34.7% psoriatic arthri-
is (33.3% vs 36.5%, p=0.78 for males and females). Mean
ge, weight, height, BMI, tobacco, and sedentarism are
ummarized in table 1. No differences in alcohol con-
umption or diet (sodium intake) were found between
roups. The male and female psoriatic groups did not dif-

able 1. Mean (standard deviation, SD) weight, height, age, BMI
lcohol consumption (%) in men and women with psoriasis and th

Men

Psoriasis Controls

Weight (kg) 90.53 (17.02) 80.25 (11.80)

Height (cm) 172.87 (9.45) 171.54 (7.40)

Age (yrs) 46.87 (13.68) 43.54 (12.03)

BMI (kg/m2) 30.48 (6.31) 27.25 (3.65)

Mean time with psoriasis (yrs) 18.64 (10.77) -

Tobacco (%) 38.5% 22.6%

Sedentarism (%) 61.5% 64.5%

Alcohol (%) 46.2% 29%
fer in above parameters, while the females showed a lower
height (172.87 vs 163.60 cm p<0.0001), weight (90.53 vs
74.90 kg, p<0.0001) and alcohol consumption (46.2% vs
1.2%, p=0.012). No patients or control subjects had pre-
vious history of myocardial infarction or cerebrovascular
disease.
The control group was formed by 61 outpatients (31 male
and 30 female) with other dermatological diseases and
without psoriasis. No significant differences were found
in antihypertensives (19.4% vs 14.7% p=0.31), anticholes-
terolemics (13.8% vs 8.1% p=0.22) or oral antidiabetic
intake (12.5% vs 6.5% p=0.19) between psoriatic patients
and controls respectively. 48.6% of psoriatic patients had
a family history of psoriasis versus 8.2% of the controls
(p<0.0001, OR=10.59 95% CI: 3.80-29.52). 17.4% of the
patients with psoriasis presented family history of early
cardiovascular disease (<55 yrs in males and <65 yrs in
females) versus 13.1% of the controls (p=0.32, OR=1.59
95% CI: 0.62-4.11). No significant differences were found
in the family histories of early cardiovascular disease
between male and female patients with psoriasis (12.8%
vs 21.2% respectively, p=0.26).

Metabolic syndrome
ATP-III criteria for MS were met by 40.3% of the patients
with psoriasis versus 13.1% of the controls (p<0.001,
OR=4.46 95% CI: 1.85-10.72). The OR for MS was 6.49
(95% CI: 1.68-25.06) for the psoriatic males and 3.25
(95% CI: 1.09-10.62) for the psoriatic females. MS was not
significantly more frequent (p=0.88) in the psoriatic males
(41%) than in females (39.4%) but was significantly more
frequent in the psoriatic patients than in the controls (41%
vs 9.7% for males, p=0.003 and 39.4% vs 16.7% for
females p=0.046). Significant differences in MS parameters
between psoriatic patients and controls are listed in table 2.
Male and female psoriatic groups did not significantly dif-
fer in the presence of any MS variable or lipid value, with
the exception of the abdominal perimeter (p=0.01), LDL-C
339

(p=0.09) and LDL-C/HDL-C (p=0.03), which were higher
in the males. Positive significant correlation between MS
variables and PASI, BSA and mean time with psoriasis are
found in table 3. Patients with psoriatic arthritic did not
present higher prevalence of MS than patients without pso-
riatic arthritic (p=0.33). Multivariate studies with binary
logistic regression, showed a strong association between

, mean time with psoriasis, tobacco (%), sedentarism (%) and
eir respective controls.

P value Women P value

Psoriasis Controls

0.006 74.90 (15.80) 64.66 (13.09) 0.007

0.52 163.60 (7.42) 160.80 (5.21) 0.91

0.29 45.42 (12.92) 48.43 (8.47) 0.28

0.014 28.16 (6.43) 24.95 (4.59) 0.028

- 18.72 (10.54) - -

0.15 36.4% 10% 0.014

0.79 78.8% 60% 0.105

0.14 18.2% 10% 0.35
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Table 2. Analysis of the ATP-III metabolic syndrome criteria (mean, SD) in men and women with psoriasis and their respective
controls. Also LDL-C, total cholesterol, Total Cholesterol/HDL and LDL-C/HDL-C values are listed.

Men P value Women P value

Psoriasis Controls Psoriasis Controls

Abdominal perimeter (cm) 109.28 (16.25) 97.48 (9.6) 0.01 96.66 (12.80) 85.16 (14.37) 0.001

Triglycerides (mg/dL) 130.46 (52.64) 114.16 (57.39) 0.221 43.50 (7.57) 47.07 (8.59) 0.190

HDL-C (mg/dL) 48.82 (13.23) 49.61 (11.24) 0.791 53.33 (15.90) 63.76 (21.91) 0.033

Systolic BP (mmHg) 143.12 (19.67) 123.80 (12.46) 0.0001 139.67 (22.77) 112.0 (12.70) 0.0001

Diastolic BP (mmHg) 87.71 (13.46) 77.03 (9.44) 0.0001 83.45 (11.54) 64.33 (11.04) 0.0001

Blood glucose (mg/dL) 97.56 (26.97) 88.90 (17.17) 0.125 84.15 (13.87) 88.80 (12.20) 0.165

LDL-C (mg/dL) 127.69 (40.08) 117.67 (34.43) 0.273 104.33 (32.39) 112.80 (32.29) 0.304

Total cholesterol(mg/dL) 198.41 (43.91) 186.09 (40.53) 0.232 180.24 (40.98) 191.13 (36.25) 0.148

Total Cholesterol/HDL 4.31 (1.36) 3.95 (1.38) 0.287 3.71 (1.49) 4.71 (6.44) 0.41

LDL-C/HDL-C 2.79 (1.09) 2.50 (1.05) 0.273 2.18 (1.24) 2.87 (4.45) 0.42

Table 3. Correlation (r coefficient and p value, in brackets) between metabolic syndrome variables and PASI, BSA and mean
time with psoriasis (N.S.: no significant differences).

Abdominal perimeter Triglycerides HDL-C Systolic BP Diastolic BP Blood glucose

PASI 0.35 0.19 -0.23 0.36 0.32 N.S.
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(0.0001) (0.03)

BSA 0.27
(0.002)

0.24
(0.05)

Time with psoriasis 0.33
(0.0001)

N.S.

soriatic patients and MS, even after additional adjustment
or age, sex, weight, height, tobacco, sedentarism and alco-
ol consumption (OR=3.45 95% CI: 1.28-9.27, p<0.014,
able 4). The MS criteria most frequently recorded in male
nd female psoriatic groups were abdominal obesity and
ystolic and diastolic hypertension (table 5).
40

arotid atheromatosis
arotid atheroma plaque was detected in 34.7% of the
soriatic patients versus 8.2% of the controls (p=0.001,
R=4.46, 95% CI: 1.85-10.72). It was recorded in 38.5%

OR=9.06 95% CI: 1.81-46.6) of the psoriatic males versus
.5% of male controls (p=0.002) and in 30.3% (OR=3.91,
5% CI: 1.60-15.94) of psoriatic females versus 10% of

able 4. Binary logistic regression model for metabolic syn-
rome. The presence of psoriasis and weight were independent
actors associated with MS.

Variable OR 95%CI P-value

Psoriasis (vs control) 3.45 1.28-9.27 0.014

Male sex (vs female) 1.58 0.49-5.06 0.44

Age (per year) 1.01 0.96-1.05 0.58

Weight (per kg) 1.05 1.01-1.08 0.01

Height (per m) 0.95 0.89-1.01 0.16

Tobacco 1.56 0.58-4.17 0.37

Sedentarism 0.54 0.19-1.49 0.23

Alcohol consumption 0.79 0.27-2.31 0.67
(0.008) (0.0001) (0.0001)

-0.27
(0.02)

0.31
(0.0001)

0.26
(0.002)

0.25
(0.004)

N.S. 0.42
(0.0001)

0.37
(0.0001)

0.28
(0.001)

female controls (p=0.047). There was no significant dif-
ference in atheroma plaque between male and female
psoriatic patients (38.5% vs 30.3%, P=0.60). In the group of
patients with psoriasis, 45.3% of the plaques were described
as fibro-adipose (hyper-hypoechoic) and the remainder
as calcified (hyperechogenic). Carotid blood flow abnor-
malities were detected in only two male patients. The
odds ratio for atheroma plaque in patients with psoria-
sis and metabolic syndrome was 3.53 (95% CI: 1.28-9.76,
p=0.013). Patients with atheroma plaque had significantly
higher mean abdominal circumference (104.06 vs 96.16 cm,
p=0.017), hypertriglyceridemia (137.66 vs 106.98 mg/dL,
p=0.04), systolic BP (146.23 vs 126.23 mmHg, P=0.0001)
and diastolic BP (87.73 vs 76.32 mmHg, p=0.0001).
Patients with psoriatic arthritis did not present higher preva-
lence of atheroma plaques than patients without psoriatic
arthritis (p=0.86). Binary logistic regression showed a
strong association between psoriatic patients and atheroma
plaque, even after additional adjustment for age, sex,
weight, height, metabolic syndrome, tobacco, sedentarism
and alcohol consumption (OR=7.32 95% CI: 2.00-26.84,
p<0.003, table 6).
Patients with psoriasis presented significantly higher
carotid intima-media thickness (0.72 vs 0.64 mm, p=0.013
for right IMT and 0.72 vs 0.65 mm, p=0.042 for left IMT
EJD, vol. 22, n◦ 3, May-June 2012

for patients and controls, respectively). There was a posi-
tive significant correlation between left and right IMT
(r=0.86, p<0.0001). Patients with atheroma plaques pre-
sented significantly higher IMT (p=0.003). Males with
psoriasis presented significantly higher mean IMT than
females with psoriasis (0.77 vs 0.67 mm, p=0.049). PASI
was positively correlated with right IMT (r=0.19, p=0.029)
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Table 5. Prevalence of metabolic syndrome criteria (%) in men and women with psoriasis and their respectively controls.

Men P value Women P value

Psoriasis Controls Psoriasis Controls

Abdominal perimeter 61.5% 29% 0.07 75.8% 40% 0.004

Triglycerides 43.6% 22.% 0.066 27.3% 16.7% 0.31
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HDL-C 33.3% 22.6%

Systolic BP 66.7% 6.5%

Diastolic BP 59% 16.1%

Glucose levels 15.4% 9.7%

nd left IMT (r=0.19, p=0.032). Systolic BP was posi-
ively correlated with right (r=0.33, p=0.005) and left IMT
r=0.33, p=0.005). Mean time with psoriasis correlated with
ight (r=0.22, p=0.009) and left IMT (r=0.25, p=0.003), also
ge of the patients correlated with right (r=0.58, p=0.0001)
nd left IMT (r=0.63, p=0.0001). Multiple linear regression
nalysis showed that age and PASI predicted 0.42 (model
2) of IMT changes (standardized � for age: 0.62, p=0.0001
nd standardized � for PASI: 0.14, p=0.032).

ormonal study
atients with psoriasis presented significantly higher mean
alues of insulin (12.91 vs 9.61 �U/mL, p=0.037),
ldosterone (267.58 vs 205.78 pg/mL, p=0.048) and homo-
ysteine (15.43 vs 11.87 �mol/l, p=0.038) for patients
nd controls, respectively. No significant differences were
ound in folic acid (11.16 vs 10.43 ng/mL, p=0.43), or
OMA-IR index (5.31 vs 4.25 �U/mg, p=0.22). Hyper-

nsulinemia, defined as an insulin level >10.0 �U/mL, was
ignificantly higher in psoriatic patients than in controls
68.1% vs 27.9%, p=0.0001, OR=5.51, 95CI%: 2.61-
1.64). Psoriatic males and females did not differ in mean
alues of these hormones (data not shown). Patients with
JD, vol. 22, n◦ 3, May-June 2012

etabolic syndrome presented significantly higher insulin
evels than patients without MS (16.45 vs 9.48 �U/mL
=0.004). Patients with atheroma plaque presented signifi-
antly higher insulin values versus those without (14.79
s 10.41 �U/mL p=0.019). There was a significant cor-
elation between insulin levels and all the MS parameters:
bdominal obesity (r=0.29, p=0.001), triglycerides (r=0.33,

able 6. Binary logistic regression model for atheroma
laque. The presence of psoriasis, age and metabolic syndrome
ere independent factors associated with atheroma plaque.

Variable OR 95%CI P-value

Psoriasis (vs control) 7.32 2.00-26.84 0.003

Male sex (vs female) 0.77 0.19-3.05 0.71

Age (per year) 1.11 1.05-1.18 0.0001

Metabolic syndrome 6.83 2.07-22.47 0.002

Weight (per kg) 1.94 0.92-1.98 0.26

Height (per m) 1.08 0.70-1.17 0.35

Tobacco 1.22 0.38-3.88 0.730

Sedentarism 1.29 0.40-4.16 0.667

Alcohol consumption 0.81 0.23-2.81 0.749
0.32 30.3% 16.7% 0.20

0.0001 60.6% 6.7% 0.0001

0.0001 42.4% 1.8% 0.0001

0.47 3% 10% 0.25

p=0.0001), HDL-C (r=-0.34, p=0.0001), systolic BP (0.23,
p=0.04), diastolic BP (0.30, p=0.001), blood glucose
(r=0.34, p=0.0001) and aldosterone (r=0.52, p=0.0001).
PASI correlated positively with insulin (r=0.23, p=0.008),
homocysteine (r=0.34, p=0.02) and negatively with folic
acid (r=-0.26, p=0.03).

Acute phase reactants
Table 7 shows the mean fibrinogen, D-dimer, ESR and
CRP values in the study groups. Elevated levels of CRP,
fibrinogen and D-dimer were noted in male patients with
psoriasis and elevation of all the parameters in females with
psoriasis. Female psoriatic patients presented significantly
higher values of all these parameters than male psoriatic
patients: CRP (1.14 vs 0.31 mg/dL p=0.025), ESR (26.7
vs7.21 mm/h p=0.0001), fibrinogen (416 vs 343.5 mg/dL
p=0.005) and D-dimer (236.5 vs 131.8 ng/mL, p=0.03). Fib-
rinogen (383.9 vs 319.8 mg/dL P=0.002), D-dimer (233.6 vs
109.1 ng/mL, P=0.006), ESR (19.5 vs 11.1 mm/h, P=0.04)
and CRP (1.04 vs 0.22 mg/dL, P=0.016) values were sig-
nificantly higher in patients with MS than in those without.
CPR values (0.93 vs 0.31 mg/dL, p=0.007), fibrinogen
(372.4 vs 327.22 mg/dL p=0.03) and D-dimer (218.6 vs
121.3 ng/mL p=0.05) were significantly higher in patients
with atheroma plaque than in those without. Elevated CRP
values were positively correlated with abdominal obesity
(r=0.19, p=0.026), triglycerides (r=0.17, p=0.04), systolic
BP (r=0.21, p=0.018) and negatively with HDL-C (r=
-0.29, p=0.001). Fibrinogen was positively correlated with
abdominal obesity (r=0.26, P=0.003), triglycerides (r=0.19,
p=0.027), systolic BP (r=0.24, p=0.007) and diastolic BP
(r=0.25, p=0.004). D-dimer was positively correlated with
abdominal obesity (r=0.23, p=0.009), triglycerides (r=0.21,
p=0.016) and systolic BP (r=0.33, p=0.0001), diastolic BP
(r=0.20, p=0.021) and negatively with HDL-C (r=-0.33,
p=0.0001). PASI and BSA were positively correlated with
all acute phase parameters (p=0.0001). Right and left IMT
correlated positively with CRP (r=0.23, p=0.014). Insulin
was positively correlated with CRP (r=0.57, p<0.0001) and
ESR (r=0.41, p<0.0001).
341

Discussion

The results of this study confirm the association between
severe psoriasis and a higher cardiovascular risk in both
male and female groups. We found a higher prevalence of
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Table 7. Mean (SD) of CRP, fibrinogen, D-dimer, ESR in men and women with psoriasis and their respectively controls.

Men p value Women p value

Psoriasis Controls Psoriasis Controls
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h
r
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o
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r
c
m

CRP (mg/dL) 0.316 (0.2) 0.125 (0.1)

Fibrinogen (mg/dL) 343.58 (61.1) 274.17 (83.6)

D-Dimer (ng/mL) 131.83 (84.1) 94.31 (33.2)

ESR (mm/hour) 7.77 (4.4) 7.21 (3.5)

ubclinical carotid atheromatosis (atheroma plaques) and
S (ATP-III criteria) in patients with psoriasis than in con-

rol subjects. Binary logistic regression showed a strong
ssociation between psoriasis and atheroma plaque and
etabolic syndrome after controlling for confounding vari-

bles. The prevalence of these cardiovascular risk factors
iffers slightly between male and female patients with pso-
iasis.

etabolic syndrome
any studies have demonstrated an increased risk for all the

omponents of metabolic syndrome among patients with
soriasis, based on huge computerized medical databases
nd this may be problematic due to information bias regard-
ng documentation of the diagnosis of psoriasis and its
omorbidities [13]. A recent study showed that only 57%
f patients with a registered diagnosis of psoriasis in the
omputerized medical records had a true diagnosis of
soriasis [14] and most computerized medical records do
ot compel the physician to input data regarding some
arameters such as obesity, body mass index or smoking
abits.
e found a higher prevalence of MS in patients with pso-

iasis than in their respective control groups. Few studies
ave analyzed the prevalence of MS not based on compute-
ized medical databases [11, 15]. Comparison of published
revalence for different populations is difficult if diffe-
ent diagnostic criteria are used. Studies have reported a

S prevalence of 7.5-20% in the general population [16],
ithin the range observed in our controls.
he importance of metabolic syndrome is that it may confer
cardiovascular risk higher than the individual compo-

ents, subjects who met ATP-III MS criteria had a 2.59-fold
reater likelihood (OR=2.59) of a cardiovascular event in
he next 10 yrs [17]. In our study, patients with MS had a 3.5-
old higher risk (OR=3.5, 95% CI: 1.2 - 9.7) of the presence
f atheroma plaque. A higher mortality risk for arterial and
enous thrombosis and a higher risk of myocardial infarc-
ion, especially in young patients with severe psoriasis, has
een described [18].
n the present study, a higher mean BMI and abdomi-
al circumference were found in psoriatic patients than
n controls. This indicates that psoriatic patients undergo
42

n abdominal redistribution of fat, which is considered an
mportant cardiovascular risk factor and was associated in
ur study with higher insulin resistance, a key element in the
S. We did not find differences between cases and controls

egarding mean levels of blood glucose or lipid levels. In
ontrast to our findings, others studies showed that diabetes
ellitus type 2 and an atherogenic lipid profile ocurred sig-
0.002 1.14 (0.8) 0.16 (0.1) 0.009

0.0001 416 (126.3) 303.3 (73.9) 0.0001

0.018 236.5 (55.4) 100.7 (39.4) 0.005

0.56 26.7 (13.8) 12.5 (8.7) 0.03

nificantly more frequently in patients with psoriasis than in
controls [15, 19]. Despite the fact that the association with
hypertension has not been completely supported by all of
the current literature [1], we found that patients with psori-
asis presented higher mean levels of systolic and diastolic
BP.

Carotid atheromatosis
We found a significantly higher prevalence of carotid
atheromatosis in the male and female psoriatic patients than
in controls. The prevalence of atheroma plaque as a marker
of subclinical atherosclerosis has not been properly studied
in patients with psoriasis. Most studies directly analyse car-
diovascular events, e.g., myocardial infarction [20, 21], with
the potential bias of only considering those who survive
heart disease. The presence of the majority of parameters
that constitute MS were positively related to the presence
of atheroma plaque in this study. Only two reports ana-
lyzed the prevalence of carotid atheroma plaque and IMT
in patients with psoriasis, excluding patients with risk fac-
tors, without finding significant differences [7, 8]. Impaired
endothelial function and increased IMT of the carotid arte-
ries in psoriatic arthritis have also been reported [22]. In this
study psoriasis was associated with atheroma plaque even
after controlling for confounding parameters and metabolic
syndrome in a multivariate analysis. IMT was also signifi-
cantly higher in patients with psoriasis and correlated with
psoriasis activity (PASI) and age in multiple linear regres-
sion analysis. So, older patients with severe psoriasis need
frequent follow-up to reduce cardiovascular morbidity.
Detection of subclinical atherosclerosis and identification
of patients at risk for developing atherosclerosis are impor-
tant for the prevention of cardiovascular disease. Systemic
inflammation has been associated with the development of
atherosclerosis, which suggests that psoriatic patients may
have a higher risk for cardiovascular disease, also metabolic
syndrome parameters and treatments may contribute to
the development of atherosclerosis in these patients. Both
diseases share common inflammatory cytokine profiles,
locally and systemically [23]. The metabolic aspects of
chronic Th-1 and Th-17 inflammation in psoriasis have the
potential to impact other conditions, such as risk factors and
atherosclerosis but inflammatory cytokines and hormones
EJD, vol. 22, n◦ 3, May-June 2012

produced in conditions such as obesity, insulin resistance or
atherosclerosis may also promote a pro-inflammatory state.

Hormonal study
Patients with psoriasis presented significantly higher
insulin levels and hyperinsulinemia, defined as an insulin
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evel >10.0 �U/mL, was significantly higher in psoriatic
atients than in controls. However, the HOMA-IR index did
ot show differences between the groups, maybe because
lucose levels were very similar in patients and in con-
rols. Given that a proportion of patients with psoriasis
re obese and abdominal obesity is strongly associated
ith the development of metabolic syndrome, the rela-

ionship between psoriasis and insulin resistance is not
nexpected. No differences in blood glucose were found,
resumably because of the number of patients involved
n the study, but hyperinsulinemia may reflect a trend to
evelop glucose intolerance in the future. Also, insulin
evels correlated positively with all the metabolic syndrome
arameters, aldosterone and PASI. Aldosterone, a mineralo-
orticoid hormone classically involved in sodium balance
egulation and hypertension [24], is increased in patients
ith metabolic syndrome [25-28] associated with insulin

esistance, as found in the present study.
atients with psoriasis presented significantly higher levels
f plasma homocysteine without differences in folic acid.
omocysteine correlated positively with psoriasis activity

r=0.34, p=0.02), inflammation (CRP, r=0.29, p=0.01) and
ean IMT (r=0.28, p=0.036). Clinical and epidemiolog-

cal studies have provided strong evidence that plasma
omocysteine is an independent risk factor for atheroscle-
otic diseases including coronary artery disease, stroke and
eripheral vascular disease [29]. There have been several
tudies that investigated homocysteine levels in psoriasis
atients with different results. Reduced plasma folate levels
n patients with psoriasis, which results from reduced
bsorption from the gut or increased vitamin utilization
n the skin, have been one of several explanations for
his hyperhomocysteinemia found in patients with psoriasis
30-33]. In the present case, folic acid correlated nega-
ively with PASI, but no significant differences were found
etween patients and controls. The mechanisms of hyper-
omocysteinemia for the development of atherothrombosis
re endothelial injury, increased platelet turnover, enhanced
latelet activation with increased thromboxane synthe-
is, oxidative modification of low-density lipoproteins and
ndothelial-leucocyte interactions [34]. Dietary supple-
entation with folic acid and vitamins B6 and B12 appears

o be a reasonable and safe therapeutic option in these
atients [30].

cute phase reactants
ean CRP, fibrinogen, D-dimer and ESR (only in females)

alues were significantly higher in psoriatic patients ver-
us their controls, and these parameters were related to MS
nd carotid atheromatosis. PASI, BSA and IMT were posi-
ively correlated with all acute phase parameters. Chronic
nflammation was found to play an important role in the
evelopment of insulin resistance, endothelial dysfunction
nd cardiovascular disease [35] and other studies report that
JD, vol. 22, n◦ 3, May-June 2012

lasma acute-phase protein levels (C-reactive protein or
brinogen) were significantly elevated in patients with pso-
iasis compared with healthy controls [36]. The Th-1 and
h-17 pro-inflammatory situation underlying psoriasis, and
hown by higher mean values of acute phase reactants, may
ave a potential impact in other conditions, such as obesity,
iabetes, thrombosis, or atherosclerosis.
Although case-control studies can show a possible selection
bias, the distribution of the potentially confounding fac-
tors as age, sex, tobacco use, sedentarism and drug intake
were homogeneous in the two groups. In the present study,
the binary logistic regression model showed a higher risk
for MS and atheroma plaque in patients with psoriasis,
after controlling for multiple confounding factors. Also,
case-control studies do not allow the directionality of the
association to be ascertained, so more prospective studies
with larger numbers of patients are required to analyze the
pathogenic mechanisms underlying the increase in cardio-
vascular risk in patients with psoriasis.
In conclusion, the results obtained indicate an association
between psoriasis in males and females and the cardiovas-
cular risk factors of MS and carotid atheromatosis. Our
data show that the presence of psoriasis was an indepen-
dent risk factor for subclinical atherosclerosis (atheroma
plaque and higher IMT) and metabolic syndrome, possibly
due to chronic inflammation and hyperhomocysteinemia.
Cardiovascular screening by MS criteria assessment and
carotid ultrasound in males or females with psoriasis may
be useful to detect individuals at risk and start preven-
tive treatment against the development of cardiovascular
disease. �

Disclosure. Conflict of interest: none. Financial support:
none

References

1. Neimann AL, Shin DB, Wang X, et al. Prevalence of cardiovascular
risk factors in patients with psoriasis. J Am Acad Dermatol. 2006;
55:829-35.
2. Sommer DM, Jenisch S, Suchan M, et al. Increased prevalence of
the metabolic syndrome in patients with moderate to severe psoriasis.
Arch Dermatol Res 2006; 298:321-8.
3. Hansson GK, Libby P. The immune response in atherosclerosis:a
double- edge sword. Nat Rev Immunol 2006; 6:508-19.
4. Kremers H M, McEvoy MT, Dann FJ et al. Heart disease in psoriasis.
J Am Acad Dermatol 2007; 57:347-54.
5. Gottlieb AB, Dann F. Comorbidities in patients with psoriasis. Am J
Med 2009 ;122:1150.e1-9.
6. Shelling ML, Federman DG, Prodanovich S, Kirsner RS. Psoriasis
and vascular disease:an unsolved mystery. Am J Med 2008; 121:360-
5.
7. 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.
8. El-Mongy S, Fathy H, Abdelaziz A, et al. Subclinical atherosclerosis
in patients with chronic psoriasis:a potential association. J Eur Acad
Dermatol Venereol 2010 ;24(6):661-6.
9. Roman MJ, Shanker BA, Davis A et al. Prevalence and correlates
of accelerated atherosclerosis in systemic lupus erythematosus. N Engl
343

J Med 2003; 349:2399-406.
10. Johnsen SH, Mathiesen EB, Joakimsen O, et al. Carotid atheroscle-
rosis is a stronger predictor of myocardial infarction in women than in
men:a 6- year follow-up study of 6226 persons;the Tromsø study. Stroke
2007; 38:2873-80.
11. Gisondi P, Tessari G, Conti A, et al. Prevalence of metabolic syn-
drome in patients with psoriasis:a hospital-based case-control study. Br
J Dermatol 2007; 157:68-73.



3

1
o
d
J
1
c
i
1
H
d
1
M
m
1
d
t
1
1
i
l
S
1
d
A
1
a
D
2
d
A
2
r
M
2
t
R
2
p
a
2
s

2. Adult Treatment Panel III. Executive summary on the third report
f the national cholesterol education program (NECP):expert panel on
etection, evaluation and treatment of high blood cholesterol in adults.
AMA 2001; 285:2486-97.
3. Shapiro J, Cohen AD, Weitzman D, Tal R, David M. Psoriasis and
ardiovascular risk factors:A case-control study on inpatients compar-
ng psoriasis to dermatitis. J Am Acad Dermatol. 2011; 66(2):252-8.
4. Icen M, Crowson CS, McEvoy MT, Gabriel SE, Maradit Kremers
. Potential misclassification of patients with psoriasis in electronic
atabases. J Am Acad Dermatol 2008; 59:981-5.
5. Sommer DM, Jenisch S, Suchan M, Christophers E, Weichenthal
. Increased prevalence of the metabolic syndrome in patients with
oderate to severe psoriasis. Arch Dermatol Res 2006; 298:321-8.
6. Martínez Candela J, Franch Nadal J, Romero Ortiz J, et al. Pre-
ictive capacity of the diagnostic criteria of metabolic syndrome on

he insulin-resistance and the coronary risk Med Clin (Barc) 2007;
29:601-6.
7. Assmann G, Schulte H, Seedorf U.Cardiovascular risk assessment

n the metabolic syndrome:results from the Prospective Cardiovascu-
ar Munster (PROCAM) Study. Int J Obes (Lond) 2008; 32 Suppl 2:
11-6.
8. Kimball AB, Guerin A, Latremouille-Viau D, et al. Coronary heart
isease and stroke risk in patients with psoriasis:retrospective analysis.
m J Med 2010 ;123:350-7.
9. Mallbris L, Granath F, Hamsten A, Stahle M. Psoriasis is associ-
ted with lipid abnormalities at the onset of skin disease. J Am Acad
ermatol 2006; 54:614-21.
0. Kimball AB, Guerin A, Latremouille-Viau D, et al. Coronary heart
isease and stroke risk in patients with psoriasis:retrospective analysis.
m J Med 2010; 123:350-7.
1. Mehta NN, Yu Y, Pinnelas R, Krishnamoorthy P, et al. Attributable

isk estimate of severe psoriasis on major cardiovascular events. Am J
ed. 2011; 124:775.e1-6.
44

2. Kimhi O, Caspi D, Bornstein NM et al. Prevalence and risk fac-
ors of atherosclerosis in patients with psoriatic arthritis. Semin Arthritis
heum 2007; 36:203-9.
3. Späh F. Inflammation in atherosclerosis and psoriasis:common
athogenic mechanisms and the potential for an integrated treatment
pproach. Br J Dermatol 2008; 159(Suppl. 2):10-17.
4. Briet M, Schiffrin EL. The role of aldosterone in the metabolic
yndrome. Curr Hypertens Rep 2011; 13:163-72.
25. Arias-Santiago S, Gutiérrez-Salmerón MT, Castellote-Caballero L,
et al. Androgenetic alopecia and cardiovascular risk factors in men
and women:a comparative study. J Am Acad Dermatol 2010 ;63:420-
9.
26. Arias-Santiago S, Gutiérrez-Salmerón MT, Buendía-Eisman A,
Girón-Prieto MS, Naranjo-Sintes R. Hypertension and aldosterone lev-
els in women with early-onset androgenetic alopecia. Br J Dermatol
2010; 162:786-9.
27. Arias-Santiago S, Gutiérrez-Salmerón MT, Castellote-Caballero L,
Naranjo-Sintes R. Elevated aldosterone levels in patients with andro-
genetic alopecia. Br J Dermatol 2009; 161:1196-8.
28. Arias-Santiago S, Gutiérrez-Salmerón MT, Buendía-Eisman A,
Girón-Prieto MS, Naranjo-Sintes R. Sex hormone-binding globulin and
risk of hyperglycemia in patients with androgenetic alopecia. J Am
Acad Dermatol 2011; 65:48-53.
29. Kazemi MB, Eshraghian K, Omrani GR et al. Homocysteine level
and coronary artery disease. Angiology 2006; 57:9-14.
30. Malerba M, Gisondi P, Radaeli A, Sala R, Calzavara Pinton PG,
Girolomoni G. Plasma homocysteine and folate levels in patients with
chronic plaque psoriasis. Br J Dermatol 2006; 155 :1165-9.
31. Refsum H, Helland S, Ueland PM. Fasting plasma homocysteine
as a sensitive parameter of antifolate effect:a study of psoriasis patients
receiving low-dose methotrexate treatment. Clin Pharmacol Ther 1989;
46:510-20.
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