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Metabolic syndrome, C-reactive protein and cardiovascular risk in 
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Abstract: Background: Psoriasis has been associated with co-morbidities and elevated cardiovascular risk. 
Objectives: To analyze the relationships among metabolic syndrome, cardiovascular risk, C-reactive protein, gender, and 
Psoriasis severity. 
Methods: In this cross-sectional study, plaque Psoriasis patients (n=90), distributed equally in gender, were analyzed according 
to: Psoriasis Area and Severity Index, cardiovascular risk determined by the Framingham risk score and global risk assessment, 
C-reactive protein and metabolic syndrome criteria (NCEPT-ATP III). 
Results: Metabolic syndrome frequency was 43.3% overall, without significance between genders (P=0.14); but women had 
higher risk for obesity (OR 2.56, 95%CI 1.02-6.41; P=0.04) and systemic arterial hypertension (OR 3.29, 95%CI 1.39-7.81; P=0.006). 
The increase in the Psoriasis Area and Severity Index also increased the risk for metabolic syndrome (OR 1.060, 95%CI 1.006-
1.117; P=0.03). Absolute 10-year cardiovascular risk was higher in males (P=0.002), but after global risk assessment, 51.1% 
patients, 52.2% women, were re-classified as high-intermediate cardiovascular risk; without significance between genders 
(P=0.83). C-reactive protein level was elevated nearly six-fold overall, higher in metabolic syndrome (P=0.05), systemic 
arterial hypertension (P=0.004), and high-intermediate 10-year cardiovascular risk patients (P<0.001); positively correlated to: 
Framingham risk score (P<0.001; r=0.60), absolute 10-year cardiovascular risk (P<0.001; r=0.58), and age (P=0.001; r=0.35); but 
not to Psoriasis Area and Severity Index (P=0.14; r=0.16); increased the 10-year cardiovascular risk (R2=33.6; P<0.001), MetS 
risk (OR 1.17, 95%CI 0.99-1.37; P=0.05) and with age (P=0.001). HDL-cholesterol level was higher in normal C-reactive protein 
patients (t=1.98; P=0.05). 
Study limitations: Restricted sample, hospital-based and representative of a single center and no specification of psoriatic 
arthritis. 
Conclusions: Psoriasis, metabolic syndrome, systemic arterial hypertension and age share the increase in C-reactive protein, 
which could implicate in additional burden for increasing the cardiovascular risk and be an alert for effective interventions.
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INTRODUCTION
Psoriasis (PsO) is an immune-mediated inflammatory dis-

ease that primarily affects skin and joints, with systemic repercus-
sions that raise the risk of developing cardio- and cerebrovascular 
diseases (CCVD).1-8 Among a variety of co-morbidities, obesity, di-
abetes mellitus (DM), and metabolic syndrome (MetS) have been 
consistently associated with PsO.8-14

MetS comprises a set of risk factors for CCVD diseases and 
DM, including central obesity, atherogenic dyslipidaemia, systemic 
arterial hypertension (SAH) and insulin resistance.2, 8, 11-14 Neverthe-
less, the prevalence of MetS varies by gender, age, race, ethnicity 
and geographic region of the study population, as a function of the 
chosen definition, International Diabetes Federation (IDF) or Na-
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tional Cholesterol Education Program - Adult Treatment Panel III 
(NCEP-ATP III).15-18

The mechanistic links between the inflammation of PsO, 
metabolic alterations and increased risk of CCVD are not fully un-
derstood 2,12-14 PsO attributable risk remains difficult to assess due to 
confounding factors. 19 However, large studies indicate that the in-
creased cardiovascular risk (CVR) is at least partially attributable to 
PsO and independent of the presence of metabolic co-morbidities. 
Severe psoriasis has been considered as an independent risk factor 
for acute heart attack, stroke and cardiovascular mortality when ad-
justing for major risk factors. 4,5,20,21

C-reactive protein (CRP) is an acute phase protein that can 
be elevated in both infectious and inflammatory processes.22 There 
are strong evidences of relationship between CRP and coronary 
heart disease (CHD), and also records of elevated CRP levels on 
MetS. 23,24

Elevated CRP levels and other inflammatory markers have 
been associated with skin disease activity of PsO, mainly psoriatic 
arthritis (PsA) and generalized pustular PsO.25-29

This study had the purpose to evaluate the prevalence of 
MetS and its components, according to gender and PsO severity, 
and the relationships among MetS, CRP and CVR in PsO patients.

METHODS
Subjects 

We conducted a cross-sectional hospital-based study after 
its approval by the Ethics Committee of the Hospital of Clinics of 
School of Medicine of Ribeirão Preto, University of São Paulo, Brazil, 
for which were sequentially selected 90 adult subjects with plaque 
PsO in follow-up at Dermatology outpatient clinic. The severity of 
PsO was determined using the Psoriasis Area and Severity Index 
(PASI), according to score values 0 to 72: mild PsO was defined as 
PASI ≤ 10 and moderate to severe PsO defined as PASI > 10.30, 31

Collection of data, blood samples and laboratory assays

The collection of anthropometric data (weight, height, waist 
circumference) and measurement of systemic blood pressure were 
obtained by physical examination according to standard proce-
dures. The waist circumference (cm) was performed with flexible 
tape by positioning at half of the distance between the iliac crest 
and lower costal border. Systemic blood pressure (BP), diastolic and 
systolic (mmHg), was measured by analogical sphygmomanometer 
(Tycos, Welch Allyn, Skaneateles Falls, NY, USA) in the right arm, 
in the sitting position and after five minutes of rest, and at least two 
measures were performed for the calculation of mean. The collect-
ed blood samples were obtained after fasting of at least 12 hours. 
The dosage of fasting glucose (mg/dL) was performed using the 
glucose-oxidase method; cholesterol, high-density lipoprotein 
(HDL)-cholesterol and triglyceride (mg/dL) by enzyme-dosing col-
orimetric method and CRP (mg/dL) by immunoturbidimetry meth-
od, with reference value less than 0.5 mg/dL.

Criteria of metabolic syndrome and cardiovascular risk

Criteria used for the diagnosis of MetS were those recom-
mended by the NCEP-ATP III, which is defined by the presence of at 

least three of these components: 1) increased waist circumference (> 
102 cm for men, > 88 cm for women); 2) elevated triglycerides (≥ 150 
mg/dL) or use of triglyceride-lowering drugs; 3) low HDL- choles-
terol (< 40 mg/dL in men, < 50 mg/dL in women); 4) SAH (≥ 130/ ≥ 
85 mmHg) or use of antihypertensive drugs; and 5) fasting glucose 
(≥ 110 mg/dL) or use of antidiabetic drugs.18

Absolute CVR within ten years of the subjects was deter-
mined by the Framingham risk score (FRS), values under 10% were 
classified as low risk; between 10% to 20%, intermediate risk, and 
above 20% as high-risk for fatal or non-fatal myocardial infarction 
events. In the global risk assessment, according to NCEPT- ATP III, 
all patients with DM or existing coronary heart disease (CHD) were 
categorized as high risk (CHD high-risk equivalents), as well as oth-
er manifestations of atherosclerosis, event or procedure previously 
performed, according to patient file or patient report. MetS and fam-
ily history of premature CHD (CHD in male first-degree relative < 55 
years of age; CHD in female first-degree relative < 65 years of age) 
were considered risk-enhancer factors.19 Low and intermediate-risk 
patients with risk enhancers were re-classified one category above 
of CVR estimated singly by FRS.

Statistical analysis

MetS, global CVR (high/intermediate/low), gender and 
CRP (normal/elevated) as dependent variables had their relation-
ships with independent variables analyzed by Chi-squared test. 
Comparisons of CRP levels (mg/dL), FRS and absolute 10-year 
CVR (%) between genders and two PASI categories (≤10/ >10) were 
assessed by nonparametric Mann-Whitney test, because these vari-
ables rejected the normality hypothesis of Kolmogorov-Smirnov; 
CRP levels (mg/dL) in age (≤ 40 years / >40 years), MetS (no/yes) 
and SAH (no/yes) categories by t-test; global CVR (high/interme-
diate/low) and CRP levels (mg/dL) interactions by ANOVA and 
Bonferroni post-hoc test; relationships between CRP levels (mg/dL) 
and each numerical variable: age (years), PASI scores, FRS, absolute 
10-year CVR (%) by Pearson’s R correlation test; and relationships 
between one categorical or numerical dependent variable and inde-
pendent variables were assessed by multivariate logistic or linear 
regression analysis, respectively. The significance level α ≤ 0.05 was 
considered, and odds ratio (OR) was established with confidence 
interval (CI) of 95%. The data were analyzed through SPSS Statistics 
for Windows, Version 17.0 Chicago: SPSS Inc.

RESULTS
Comorbidity frequencies and risks

Ninety PsO patients equally distributed between males and 
females, with the mean age of 49.0 years-old ± 12.84; 48.8 for men and 
49.2 for women, respectively, were analyzed. The mean duration of 
illness was 12.2 years and 55.6% had severe to moderate PsO (Table 
1 and 2). The prevalence of MetS in the overall sample was 43.3%, 
without statistical difference in the comparison between genders (fe-
male 51.1% vs. male 35.6%; P = 0.14; OR 1.89, 95% CI 0.81 - 4.35). 
However, women had a strong tendency for MetS risk (OR 2.35, 95% 
CI 0.96 -5.75; P = 0.06) in the multivariate logistic regression analysis 
with gender and age (years), PASI scores and CRP (mg/dL) values 
as predictor variables. In addition, women had nearly 2.5-fold risk 
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for obesity (OR 2.56, 95% CI 1.02 – 6.41) and threefold risk for SAH 
(OR 3.29, 95% CI 1.39 – 7.81): obesity (42.2% vs 22.2%; P = 0.04) and 
SAH frequencies (64.4% vs 35.6%; P = 0.006) were significantly higher 
in women; but there were no significant differences of DM and se-
vere-moderate PsO frequencies; and triglycerides and HDL-choles-
terol levels between males and females (Table 1).

Metabolic syndrome, PsO severity and CRP levels

Severe-moderate and mild PsO groups showed MetS fre-
quencies without statistical significance (64.1% vs. 35.9%; P = 0.15) 
(Table 2). There was a tendency of a higher MetS risk in patients 
older than 40 years compared to those aged 40 years or younger 
(OR 2.51, 95% CI 0.88 -7.20; P < 0.08), but without statistical signif-
icance. In the multivariate logistic regression analysis with gender, 
age (years), CRP (mg/dL) and PASI scores as predictor variables, 
each one PASI unit increased in 6% average the risk for MetS (OR 
1.060, 95% CI 1.006 - 1.117; P = 0.03). The CRP mean level was sig-
nificantly higher in patients with MetS (t = 1.98; P = 0.05); and SAH 
(t = 2.96; P=0.004) when all MetS criteria were analyzed. The linear 
regression analysis of the relationships among the CRP levels (mg/
dL), age (years), PASI scores, gender and MetS showed the CRP val-
ue increased in 1.02 average with MetS presence (P = 0.05); and 0.07 
average each year of age (P = 0.001).

CRP levels, PASI scores, age and HDL- cholesterol abnor-

malities 

In the sample, CRP level was elevated in 77.8% of patients, 
and the 2.93mg/dL mean value of CRP was 5.86-fold higher than 

reference value (0.5mg/dL). Regarding the CRP levels, there were 
no statistical differences in comparison between genders (female 
3.11mg/dL x male 2.74mg/dL, respectively, Z = 0.54; P = 0.59) (Ta-
ble 1), and moderate to severe and mild PsO patients (2.96 mg/dL 
vs. 2.88mg/dL, respectively; Z = 0.03; P = 0.97) (Table 2). Thirty-five 
patients had CRP > 3mg/dL, among them 45.7% presented mild 
PsO and 10 men (28.57%) had CVR more than or equal to 20% (Table 
2). The CRP levels were positively correlated to age (r = 0.35; P = 
0.001), but not to the PASI scores (r = 0.16; P = 0.14). Patients older 
than 40 years compared to 40-year-old or younger showed higher 
frequency (82.9% x 50.0%; P = 0.003, X2 = 9.09), and nearly fivefold 
more chances to have elevated levels of CRP (OR 4.83, 95% CI 1.65 
- 14.16; P = 0.004) in the logistic regression analysis that included 
the categorical variables age (≤ 40 years / >40 years), gender, PASI 
score (≤ 10 or >10) and MetS. The HDL-cholesterol mean level was 
significantly higher in patients with CRP normal levels (t = 1.98; P 
= 0.05); and in the logistic regression analysis, the increase of each 
HDL-cholesterol one unit reduced, in 5% average the risk of CRP 
abnormality (OR 0.95, 95% CI 0.90 - 1.00; P = 0.056). The relationship 
analyses among the CRP, TG and HDL-cholesterol levels, abdomi-
nal circumference and PASI values, age, gender and SAH showed 
CRP values increased in 1.26 average with SAH presence (P = 0.015) 
and in 0.067 average each year of the age (P = 0.001); and reduced in 
0.049 average each increase of HDL-cholesterol one unit (P = 0.062).

Cardiovascular risk assessment 

Absolute 10-year CVR average was 8.7% in overall and sig-
nificantly higher in male compared to female (11.5% vs. 5.9%; Z = 
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Table 1: Metabolic syndrome, cardiovascular risk and PASI-defined disease severity parameters according to genders of psoriasis patients

Overall Male Female P-value

Number, n (%) 90 (100) 45 (50) 45 (50)

Age (years) 49.0 48.8 49.2

PASI 12.0 13.6 10.4

Moderate - Severe PsO (PASI ≥ 10), n (%) 50 (55.6) 27 (60.0) 23 (51.1) 0.40

Mild PsO (PASI <10) 40 (44.4) 18 (40.0) 22 (48.9)

CRP (mean) mg/dL 2.93 2.74 3.11 0.59

Metabolic syndrome (NCEPT- ATP III), n (%) 39 (43.3) 16 (35.6) 23 (51.1) 0.14

Obesity (waist circumference > 102 cm for men, > 88 cm for women), n (%) 29 (32.2) 10 (22.2) 19 (42.2) 0.04

Triglycerides (≥150 mg/dL), n (%) 35 (38.9) 15 (33.3) 20 (44.4) 0.28

HDL- cholesterol (<40 mg/dL in men, <50 mg/dL in women), n (%) 43 (47.8) 26 (57.8) 17 (37.8) 0.27

Systemic arterial hypertension (≥130/ ≥85 mmHg), n (%) 45 (50) 17 (35.6) 29 (64.4) 0.006

Fasting glucose (≥110 mg/dL), n (%) 28 (31.1) 14 (31.1) 14 (31.1) 1.00

Cardiovascular risk (absolute %) 8.7 11.5 5.9 0.002

≥ 20%, n (%) 3 (3.3) 3 (6.6) 0

10% ≥ CVR < 20%, n (%) 29 (32.2) 19 (42.2) 10 (22.2)

< 10%, n (%) 58 (64.4) 23 (51.1) 35 (77.8)

Cardiovascular risk (global assessment) 

High-Intermediate, n (%) 46 (51.1) 22 (48.9) 24 (53.3) 0.83

Low, n (%) 44 (43.3) 23 (51.1) 21 (35.6)
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Table 2: Relationships between PASI-defined disease severity, C-reactive protein, metabolic syndrome and cardiovascular risk in 
psoriasis patients

Overall Moderate - Severe PsO (PASI ≥ 10) Mild PsO P-value

n (%) 90 (100) 50 (55.6) 40 (44.4)

CRP (mean) mg/dL 2.93 2.96 2.88 0.97

CRP (> 0.5mg/dL), n (%) 70 (77.8) 39 (55.7) 31 (44.3)

CRP (> 3mg/dL), n (%) 35 (38.9) 19 (54.3) 16 (45.7)

MetS (NCEPT-ATP III), n (%) 39 (43.3) 25 (64.1) 14 (35.9) 0.15

Cardiovascular risk 

(absolute %) 8.7 9.7 7.5 0.18

Cardiovascular risk (global assessment)

High-Intermediate, n (%) 46 (51.1) 27 (58.7) 19 (41.3) 0.54

Low, n (%) 44 (48.9) 23 (52.3) 21 (47.7)

3.12; P = 0.002). However, after global risk assessment, which con-
sidered high-risk equivalents and risk-enhancer factors, 46 (51.1%) 
patients (22 males and 24 females) were re-classified as high-inter-
mediate CVR; then no statistical significance of the 10-year CVR (P 
= 0.83) was observed in the gender comparison (Table 1). In severe 
to moderate and mild PsO patients, the absolute 10-year CVR was 
9.7% and 7.5%, respectively, with no statistical significance (P = 0.18) 
(Table 2). In the multivariate logistic regression analysis with cate-
gorized age (≤ 40 years/ > 40 years), only the variables obesity (P 
= 0.002; OR 13.18, 95% CI 2.63 – 66.10); triglyceride level (P = 0.007; 
OR 5.44, 95% CI 1.58 - 18.82) and SAH (P = 0.02; OR 3.98, 95% CI 
1.29 – 12.21) exerted simultaneous and independent effects on CVR.

CRP levels, metabolic syndrome and cardiovascular risk 

CRP mean values were significantly higher: i) in patients 
with MetS compared to those without MetS (3.55 mg/dL vs. 2.44 
mg/dL; P = 0.05); and ii) in both patients with high and intermediate 
compared to low 10-year CVR (P < 0.001) but, were similar in high 
and intermediate 10-year CVR groups (P = 0.55). One-unit increase of 
CRP increased in 17% the chances of an individual with PsO to have 
MetS (OR 1.17 95% CI 0.99 - 1.37; P = 0.05), and 1.68% average of the 
absolute 10-year CVR (R2 = 33.6; P < 0.001). Furthermore, there was a 
positive correlation between CRP level and FRS (P < 0.001; r = 0.60), 
and absolute 10-year CVR values (P < 0.001; r =0.58).

In a subsample (n=72), the CRP average was slightly higher 
among individuals under topical treatments compared to those us-
ing systemic therapies, but with no statistical significance (3.15 mg/
dL vs 2.70 mg/dL; P > 0.05); also, absolute 10-year CVR (9.2% vs 
9.5%) and MetS frequencies (31.0% vs. 25.6%; P=0.61), respectively, 
were similar in these groups.

DISCUSSION
Our study emphasizes the relevance of the identification 

and monitoring of risks for CCVD in PsO patients, and the need of 
biomarkers related to activity disease, risks and comorbidities. 

The increased proliferation of keratinocytes is caused 
by an immunopathological process which involves T cells, anti-
gen-presenting dendritic cells, Langerhans cells, neutrophils and 
pro-inflammatory cytokines (TNF-alpha, IL-12/-23, IL-17 and IFN-
gama).1 Additionally, a low-grade systemic inflammatory state has 
been associated with several comorbidities significantly prevalent 
in PsO patients. Obesity has been related to increased production of 
pro-inflammatory cytokines (TNF-alpha, IFN-gama, IL-2, IL-1, IL-6 
and IL-8), and of CRP, which are accountable for some aspects of the 
insulin resistance, hypercoagulability and endothelial dysfunction 
associated with atherosclerosis.14,32-34 

Raised levels of CRP, IL-6 and TNF-alpha have been related 
to conditions such as smoking, depressive symptoms, and psycho-
social stress, which unidirectional and bidirectional relationships 
with inflammation have been established. 35-37 Additionally, the 
elevation of these inflammatory markers has also been associated 
with some age-related chronic diseases making these relationships 
non-specific.38

CRP plays a pro-atherogenic and pro-thrombotic role. El-
evated CRP concentration or CRP mRNA can be observed in ath-
erosclerotic plaques, adipose tissue, and CRP synthesis seems to be 
positively related to leptin levels.39

Raised high sensitivity CRP levels have been consistently 
associated with CHD and elevated CVR, and related to cerebrovas-
cular disease, MetS and PsO.23-29,40

Ultimately, as in an interlaced circuit, sustained levels of 
PsO inflammatory mediators would play a role in the precipita-
tion, maintenance and/or reciprocal relationship of injury with the 
comorbidities, particularly obesity, insulin resistance, MetS and 
CCVD.14,32,40 

Firstly, these comorbidities need to be recognized beyond 
the skin involvement, because they potentially represent an extra 
burden for PsO patients and several are modifiable by interventions.

MetS prevalence has been distinguished across gender, race 
and ethnic subgroups.15-17 In the United States, by the NCEP defi-



nition, the estimated MetS prevalence ranges between 24 to 28% of 
adult men and 23% to 34% of adult women; it was highest for Mexi-
can Americans and lowest for Blacks of both sexes.15,16

In a systematic review that included ten cross-sectional 
studies in Brazilian population, the mean for MetS prevalence Brazil 
was 29.6% (range 14.9%-65.3%).41 Among them, two cross-section-
al population-based Brazilian studies revealed MetS prevalence of 
29.8% and 35.9%,42,43 by NCEP-ATP III criteria, respectively. MetS 
was increased from the youngest (26–34 y) to the oldest (55–64 y) 
group (15.8% and 48.3%, respectively), as well as in women from 
the higher to the lowest socioeconomic level.42 MetS seems highly 
prevalent in Brazil and significantly associated with age, body mass 
index, and educational level.41-43

A previous hospital-based case-control study demonstrated 
significantly higher frequency of MetS -NCEP-ATP III criteria- in 
Italian patients with PsO and 40 years or older compared to the con-
trols with other skin disorders (30.1% vs. 20.6%).44

In a previous study in Brazilian PsO patients, MetS, SAH 
and DM frequencies were 44.9%, 43.7% and 15.3 %, respectively.45 
In our sample, MetS frequency was almost similar (43.3%), but SAH 
(50%) and DM (31.1%) frequencies were higher. Therefore, the two 
latter components were twofold and fivefold higher compared to 
Brazilian population, estimated in 21.4% and 6.2%, respectively.46

In our study, the MetS frequency of 47.8% in patients older 
than 40 years seems higher. This age group and women showed a 
strong tendency for MetS. In fact, women showed higher risk for SAH 
and obesity, and the risk for Mets was related to an increase of the 
levels of PsO severity and CRP. Besides PsO severity, also MetS, SAH 
and age showed a close relationship with an increase in CRP value. 

However, comparable MetS frequencies and CRP levels 
found in moderate to severe or mild PsO forms suggested the po-
tential of long life-time and systemic effects of disease, despite of 
its severity. Persistently elevated CRP levels in mild PsO patients, 
mainly those under topical treatment, is an alert to investigate other 
morbidities, PsA, Mets and its components, and/or start effective 
systemic therapies for PsO and/or PsA; and interventions indicated 
for other conditions (SAH, obesity, dyslipidemia, smoking, psycho-
social stress, depression).

Elevated levels of CRP have been described in individ-
uals with MetS not affected by PsO and were probably related to 
the inflammatory nature of the MetS itself.24 CRP levels could raise 
dramatically in the coexistence of PsO and MetS, and potentially 
increase the CVR, even to be an additional criterion for follow-up 
and early interventions.

High-sensitive CRP has been indicated as an additional cri-
terion to the classical risk factors, to further assess risk for CHD and 
plan its primary prevention.23,47

Since risk equivalents (DM, atherosclerotic disease) and risk 
enhancers (MetS) are significantly prevalent in PsO patients, they 
must be considered in these patients, as the CVR global assessment, 
which adds these parameters to CVR established by FRS. Follow-
ing CVR global assessment, the CVR changed to a predominance of 
high-intermediate CVR patients (51.1%), due particularly to the in-
creased frequency of women (52.2%) that exceeded men frequency 
(47.8%) with high-intermediate CVR.

Ten-year CVR was similar in moderate to severe or mild PsO 
in our sample. Positive correlation between CRP level and FRS and 
CVR reinforce the role of CRP as predictor factor for CVR in PsO.

Elevated CRP levels support the concept of systemic inflam-
mation in PsO and its potential and multiple repercussions. CRP is 
a sensitive inflammation biomarker, and its stable levels and short 
half-life (6–8 h) make it an appropriate tool for the follow-up of in-
flammatory diseases.29

Due to some discrepancies among the reports, monitoring 
CRP plasma levels is not yet considered as a regular practice in 
the management of psoriatic patients, and large-scale analyses are 
needed, mainly those from controlled trials.29

Our study shows that moderate to severe or mild plaque 
PsO has a feature of systemic inflammation represented by elevat-
ed CRP levels, but there is some disagreement about its correlation 
with the PsO severity as measured by PASI score and value to mon-
itor therapy.25-28

Sergeant et al. did not find difference in hs-CRP between 
plaque PsO and erythroderma patients, and it was raised in those 
with PsA. The authors did not consider hs-CRP as a suitable bio-
marker for the assessment of disease activity, but high CRP values in 
patients with plaque PsO should alert the clinician to the possibility 
of joint disease.27

Overall, the literature supports the role of CRP as a labora-
tory indicator of PsO severity and its relationship to PASI, particu-
larly when the patient is not under the effect of any systemic treat-
ments for at least one month and has no signs of joint involvement.29

Therefore, PsA does not necessarily correspond to the ex-
tension and severity of cutaneous involvement and may carry an 
extra load of inflammation.29

Even if remission is achieved by effective PsO treatment, after 
a marked decline, CRP values can fail to turn to the normal range.29

The remaining inflammation may play a role in disease 
relapses and an inflammatory biomarker could work as a possible 
predictor for the length of remission and chance of re-exacerbation 
in a therapy course.29,48

CRP cardio-toxicity and its close relationship to all-cause 
mortality rate (29) emphasize an approach for the most effective ther-
apies for reducing of PsO cutaneous and joint inflammation and 
consequently of the CRP levels.

Hs-CRP values can define different levels of CV risk: CRP 
levels of <1, 1 to 3, and >3 mg/L corresponding to low-, moderate- 
and high-risk groups, respectively, for CV events. For risk level clas-
sification, at least two hs-CRP measurements should be performed 
in a metabolically stable person without obvious inflammatory or 
infectious conditions.47

Hs-CRP seems to be a marker of large reduction of CVR af-
ter drug interventions, but it has not been a good predictor of the 
extent of atherosclerotic disease. Hs-CRP routine testing may have 
a potential use to augment risk assessment in the identification of 
persons who should be considered for cardioprotective drug thera-
pies, as well as for increased emphasis on healthy lifestyle changes.47

Furthermore, our findings of the relationship between age, 
HDL-cholesterol and CRP are corroborated by the literature. High 
levels of CRP are associated with a decrease of HDL-cholesterol and 
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its protective effect.49,50 Also, inflammatory markers (CRP, IL-6 and 
TNF-alpha) have been shown to increase with age, potentially be-
cause of declining levels of sex hormones and increase in visceral 
adipose tissue. 38

The hospital-based and small sample provided by a single 
referral center, as well as the non-attendance of healthy individu-
als as control group for comparisons with PsO patients consist in 
limitations of our study. Additionally, there was no discrimination 
of subsamples of PsA patients, and the choice method to CRP mea-
surement compared to hs-CRP may result in underestimate analy-
ses of this parameter. However, it attends the study purposes in the 
fundamental requirements.

CONCLUSIONS

Our study indicated high prevalence of MetS, SAH, obesity 
and high-intermediate CVR in PsO patients, particularly in women. 

We underlined that equivalent and enhancing factors must be con-
sidered for CVR global assessment, which would increase the CVR 
estimative of these patients. CRP is an inflammatory biomarker, also 
its elevation can establish a close and imbricated relationship be-
tween PsO, MetS, SAH, age, HDL-cholesterol and CVR. It is accessi-
ble to be adopted in routine and a warning for additional care in the 
primary prevention and/or decision-making for effective therapy 
use in cardiovascular disease.

According to our results, the high levels of CRP are shared by 
PsO and other comorbidities, whose coexistence can establish common 
consequences and implicate in additional burden for CVR raise. q

ACKNOWLEDGMENTS

The research leading to these results has received support 
from the Center for Research in Inflammatory Diseases [CRID] un-
der grant agreement n°11.1.21625.01.0.

REFERENCES
1.	 Nestle FO, Kaplan DH, Barker J. Psoriasis. N Engl J Med. 2009;361:496-509.
2.	 Boehncke WH, Boehncke S, Tobin AM, Kirby B. The ‘psoriatic march’: a concept 

of how severe psoriasis may drive cardiovascular comorbidity. Exp Dermatol. 
2011;20:303-7. 

3.	 Neimann AL, Shin DB, Wang X, Margolis DJ, Troxel AB, Gelfand JM. Prevalence 
of cardiovascular risk factors in patients with psoriasis. J Am Acad Dermatol. 
2006;55:829-35

4.	 Kaye JA, Li L, Jick SS. Incidence of risk factors for myocardial infarction and other 
vascular diseases in patients with psoriasis. Br J Dermatol. 2008;159:895-902.

5.	 Kimball AB, Robinson D Jr, Wu Y, Guzzo C, Yeilding N, Paramore C, et al. 
Cardiovascular disease and risk factors among psoriasis patients in two US 
healthcare databases, 2001-2002. Dermatology. 2008;217:27-37.

6.	 Prey S, Paul C, Bronsard V, Puzenat E, Gourraud PA, Aractingi S, et al. 
Cardiovascular risk factors in patients with plaque psoriasis: a systematic review 
of epidemiological studies J Eur Acad Dermatol Venereol. 2010;24:23-30.

7.	 Pietrzak A, Bartosińska J, Chodorowska G, Szepietowski JC, Paluszkiewicz 
P, Schwartz RA. Cardiovascular aspects of psoriasis: an updated review. Int J 
Dermatol. 2013;52:153-62.

8.	 Ryan C, Kirby B. Psoriasis is a systemic disease with multiple cardiovascular and 
metabolic comorbidities. Dermatol Clin. 2015;33:41-55.

9.	 Setty AR, Curhan G, Choi HK. Obesity, waist circumference, weight change, 
and the risk of psoriasis in women: Nurses’ Health Study II. Arch Intern Med. 
2007;167:1670-5.

10.	 Cohen AD, Dreiher J, Shapiro Y, Vidavsky L, Vardy DA, Davidovici B, et al. 
Psoriasis and diabetes: a population-based cross-sectional study. J Eur Acad 
Dermatol Venereol. 2008;22:585-9.

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

12.	 Azfar RS, Gelfand JM. Psoriasis and metabolic disease: epidemiology and 
pathophysiology. Curr Opin Rheumatol. 2008;20:416-22.

13.	 Davidovici BB, Sattar N, Prinz J, Puig L, Emery P, Barker JN, et al. Psoriasis and 
systemic inflammatory diseases: potential mechanistic links between skin disease 
and co-morbid conditions. J Invest Dermatol. 2010;130:1785-96.

14.	 Reich K. The concept of psoriasis as a systemic inflammation: implications for 
disease management. J Eur Acad Dermatol Venereol. 2012;26:3-11.

15.	 Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic syndrome among US 
adults: findings from the third National Health and Nutrition Examination Survey. 
JAMA. 2002;287:356-9.

16.	 McNeill AM, Rosamond WD, Girman CJ, Heiss G, Golden SH, Duncan BB, et al. 
Prevalence of coronary heart disease and carotid arterial thickening in patients 
with the metabolic syndrome (The ARIC Study). Am J Cardiol. 2004;94:1249-54.

17.	 Hu G, Qiao Q, Tuomilehto J, Balkau B, Borch-Johnsen K, Pyorala K; DECODE 
Study Group. Prevalence of the metabolic syndrome and its relation to all-cause 
and cardiovascular mortality in nondiabetic European men and women. Arch 
Intern Med. 2004;164:1066-76.

18.	 National Cholesterol Education Program (NCEP) Expert Panel on Detection, 
Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult TreatmentPanel 
III). 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 III) final report. Circulation. 2002;106:3143-421.

19.	 Horreau C, Pouplard C, Brenaut E, Barnetche T, Misery L, Cribier B, et al. 
Cardiovascular morbidity and mortality in psoriasis and psoriatic arthritis: a 
systematic literature review. J Eur Acad Dermatol Venereol. 2013;27:12-29

20.	 Gelfand JM, Dommasch ED, Shin DB, Azfar RS, Kurd SK, Wang X,  et al. The risk 
of stroke in patients with psoriasis. J Invest Dermatol. 2009;129:2411-8.

21.	 Mehta NN, Azfar RS, Shin DB, Neimann AL, Troxel AB, Gelfand JM. Patients with 
severe psoriasis are at increased risk of cardiovascular mortality: cohort study 
using the General Practice Research Database. Eur Heart J. 2010;31:1000-6. 

22.	 Marnell L, Mold C, Du Clos TW. C-reactive protein: ligands, receptors and role in 
inflammation. Clin Immunol. 2005;117:104-11.

23.	 Buckley DI, Fu R, Freeman M, Rogers K, Helfand M. C-reactive protein as a risk 
factor for coronary heart disease: a systematic review and meta-analyses for the 
U.S. Preventive Services Task Force. Ann Intern Med. 2009;151:483-95.

24.	 Devaraj S, Singh U, Jialal I. Human C-reactive protein and the metabolic syndrome. 
Curr Opin Lipidol. 2009;20:182-9. 

25.	 Chodorowska G, Wojnowska D, Juszkiewicz-Borowiec M. C-reactive protein and 
alpha2-macroglobulin plasma activity in medium-severe and severe psoriasis. J 
Eur Acad Dermatol Venereol. 2004;18:180-3.

26.	 Rocha-Pereira P, Santos-Silva A, Rebelo I, Figueiredo A, Quintanilha A, Teixeira 
F. The inflammatory response in mild and in severe psoriasis. Br J Dermatol. 
2004;150:917-28.

27.	 Sergeant A, Makrygeorgou A, Chan WC, Thorrat A, Burden D. C-reactive protein in 
psoriasis. Br J Dermatol. 2008;158:417-9. 

28.	 Strober B, Teller C, Yamauchi P, Miller JL, Hooper M, Yang YC, et al. Effects of 
etanercept on C-reactive protein levels in psoriasis and psoriatic arthritis. Br J 
Dermatol. 2008;159(2):322-30.

29.	 Beygi S, Lajevardi V, Abedini R. C-reactive protein in psoriasis: a review of the 
literature. J Eur Acad Dermatol Venereol. 2014;28:700-11.

30.	 Fredriksson T, Pettersson U. Severe psoriasis--oral therapy with a new retinoid. 
Dermatologica. 1978;157:238-44.

31.	 Mrowietz U, Kragballe K, Reich K, Spuls P, Griffiths CE, Nast A, et al. Definition of 
treatment goals for moderate to severe psoriasis: a European consensus. Arch 
Dermatol Res. 2011;303:1-10.

An Bras Dermatol. 2018;93(2):222-8.



How to cite this article: Paschoal RS, Antoniali Silva D, Cardili RN, Silva Souza C. Metabolic syndrome, C-reactive protein and cardiovascular 
risk in psoriasis patients: a cross-sectional study. An Bras Dermatol.2018;93(2):222-8.

32.	 Carrascosa JM, Rocamora V, Fernandez-Torres RM, Jimenez-Puya R, Moreno JC, 
Coll-Puigserver N, et al. Obesity and psoriasis: inflammatory nature of obesity, 
relationship between psoriasis and obesity, and therapeutic implications. Actas 
Dermosifiliogr. 2014;105:31-44. 

33.	 Duarte GV, Follador I, Cavalheiro CM, Silva TS, Oliveira Mde F. Psoriasis and 
obesity: literature review and recommendations for management. An Bras 
Dermatol. 2010;85:355-60.

34.	 Machado-Pinto J, Diniz Mdos S, Bavoso NC. Psoriasis: new comorbidities. An 
Bras Dermatol. 2016;91:8-14.

35.	 Yanbaeva DG, Dentener MA, Creutzberg EC, Wesseling G, Wouters EF. Systemic 
effects of smoking. Chest. 2007;131:1557-66.

36.	 Valkanova V, Ebmeier KP, Allan CL. CRP, IL-6 and depression: a systematic review 
and meta-analysis of longitudinal studies. J Affect Disord. 2013;150:736-44.

37.	 Johnson TV, Abbasi A, Master VA. Systematic review of the evidence of a 
relationship between chronic psychosocial stress and C-reactive protein. Mol 
Diagn Ther. 2013;17:147-64.

38.	 Singh T, Newman AB. Inflammatory markers in population studies of aging. Ageing 
Res Rev. 2011;10:319-29.

39.	 Siegel D, Devaraj S, Mitra A, Raychaudhuri SP, Raychaudhuri SK, Jialal I. 
Inflammation, atherosclerosis, and psoriasis. Clin Rev Allergy Immunol. 
2013;44:194-204.

40.	 Takahashi H, Iinuma S, Honma M, Iizuka H. Increased serum C-reactive protein 
level in Japanese patients of psoriasis with cardio- and cerebrovascular disease. 
J Dermatol. 2014;41:981-5.

41.	 de Carvalho Vidigal F, Bressan J, Babio N, Salas-Salvadó J. Prevalence of 
metabolic syndrome in Brazilian adults: a systematic review. BMC Public Health. 
2013;13:1198.

42.	 Salaroli LB, Barbosa GC, Mill JG, Molina MC. Prevalence of metabolic syndrome 
in population-based study, Vitoria, ES-Brazil. Arq Bras Endocrinol Metabol. 
2007;51:1143-52.

43.	 Gronner MF, Bosi PL, Carvalho AM, Casale G, Contrera D, Pereira MA, et 
al. Prevalence of metabolic syndrome and its association with educational 
inequalities among Brazilian adults: a population-based study. Braz J Med Biol 
Res. 2011;44:713-9.

44.	 Gisondi P, Tessari G, Conti A, Piaserico S, Schianchi S, Peserico A, et al. 
Prevalence of metabolic syndrome in patients with psoriasis: a hospital-based 
case-control study. Br J Dermatol. 2007;157:68-73.

45.	 Baeta IG, Bittencourt FV, Gontijo B, Goulart EM. Comorbidities and cardiovascular 
risk factors in patients with psoriasis. An Bras Dermatol. 2014;89:735-44.

46.	 Brasil. Ministério da Saúde. Secretaria de Vigilância em Saúde. Vigitel Brasil 2014: 
vigilância de fatores de risco e proteção para doenças crônicas por inquérito 
telefônico. Brasília: Ministério da Saúde; 2015. 

47.	 Pearson TA, Mensah GA, Alexander RW, Anderson JL, Cannon RO 3rd, Criqui M, 
et al. Markers of inflammation and cardiovascular disease: application to clinical 
and public health practice: A statement for healthcare professionals from the 
Centers for Disease Control and Prevention and the American Heart Association. 
Circulation. 2003;107:499-511.

48.	 Coimbra S, Oliveira H, Belo L, Figueiredo A, Rocha-Pereira P, Santos-Silva A. 
Principal determinants of the length of remission of psoriasis vulgaris after topical, 
NB-UVB, and PUVA therapy: a follow-up study. Am J Clin Dermatol. 2013;14:49-53.

49.	 Montaudié H, Albert-Sabonnadière C, Acquacalda E, Fontas E, Danré A, Roux 
C, et al. Impact of systemic treatment of psoriasis on inflammatory parameters 
and markers of comorbidities and cardiovascular risk: results of a prospective 
longitudinal observational study. J Eur Acad Dermatol Venereol. 2014;28:1186-91. 

50.	 Bilhorn KR, Luo Y, Lee BT, Wong ND. High-density lipoprotein cholesterol, high-
sensitivity C-reactive protein, and cardiovascular disease in United States adults. 
Am J Cardiol. 2012;110:1464-7.

228	 Paschoal RS, Antoniali Silva D, Cardili RN, Silva Souza C

An Bras Dermatol. 2018;93(2):222-8.


