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Abstract The role of chronic inflammation causing
metabolic and vascular disorders is increasingly recog-
nized. It is hypothesized that proinflammatory cyto-
kines contribute to atherogenesis, peripheral insulin
resistance, and the development of hypertension and
type II diabetes. Psoriasis as a chronic inflammatory
skin disorder is characterized by a variety of immuno-
logic and inflammatory changes and may similarly pre-
dispose for those disorders. The objective of this study
was to elucidate the association of psoriasis with
chronic vascular and metabolic disorders. We investi-
gated a total of 581 adult patients hospitalised for
plaque type psoriasis as compared to 1,044 hospital-
based controls. A distinct pattern of chronic disorders
was found to be significantly associated with psoriasis,
including diabetes mellitus type II [odds ratio
(OR)=2.48], arterial hypertension (OR =3.27),
hyperlipedemia (OR =2.09), and coronary heart dis-
ease (OR =1.95). The combined presence of these
conditions together with obesity, known as the meta-
bolic syndrome, was clearly more prevalent in psoriasis
patients (OR =5.29). In addition, psoriasis patients
were significantly more likely to be smokers (OR = 2.96)
and to have a regular or heavy consumption of alcohol
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(OR =3.33 and 3.61, respectively). In conclusion, pso-
riasis patients appear to be at higher risk for diabetes
mellitus and cardiovascular disease. This could likely
be due to the effects of chronic inflammatory changes,
in particular the secretion of proinflammatory cyto-
kines. The risk of late term cardiovascular complica-
tions might support the use of systemic treatment in
psoriasis.
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Introduction

Chronic plaque type psoriasis has been linked to the
occurrence of cardiovascular disease and diabetes in
several studies [9, 16, 18]. A recent study found an
excess cardiovascular mortality in patients hospitalised
for psoriasis [13]. Psoriasis is regarded as a chronic
inflammatory disorder confined to the skin as the solely
manifestation. The only exception is the association of
psoriasis with an inflammatory arthropathy, termed pso-
riatic arthritis (PsA). The nature of this disorder of the
joints was clearly defined by Moll and Wright in 1973 as
an arthritis that is negative for rheumatoid factor and
associated with psoriasis [17, 27]. In recent epidemiolog-
ical surveys, PsA proved to be much more common
than previously estimated [20, 28], and in a Scandina-
vian study on more than 5,000 patients, nearly 30%
were found to suffer from concomitant arthritis [29].
The association between chronic inflammation, as
seen in rheumatoid arthritis (RA), and the develop-
ment of cardiovascular disease has repeatedly been
reported. The mode of action underlying this
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phenomenon has been uncertain so far. More recently,
however, the induction of insulin resistance caused by
proinflammatory cytokines has been suggested to play
a key role [4]. PsA bears striking similarities to RA
and psoriasis is known to exhibit systemic inflamma-
tory changes [27]. It seems therefore reasonable that
chronic inflammation may be involved in the associa-
tion of psoriasis with chronic metabolic and cardiovas-
cular disorders.

In a previous study, we have shown that psoriasis
was associated with diabetes mellitus, obesity, and
chronic heart disease [9]. We have now further analy-
sed data from hospitalised psoriasis patients treated
during 1995-2002. This study provides additional infor-
mation on phenotypical patterns as a basic feature of
the clinical heterogeneity of psoriasis and elucidates a
possible role of plaque type psoriasis as a risk factor for
cardiovascular disease.

Materials and methods

Data of 625 patients (323 males and 302 females) hos-
pitalised for psoriasis in the Department of Dermatol-
ogy during the years 1996-2002 were retrieved from
the patient’s charts. Relevant items included demo-
graphical data, age of onset of disease, type and extent
of psoriatic skin lesions, and the presence of PsA.
Severity of disease was scored following a suggestion of
Gudjonsson et al. [8] taking into account not only body
surface involvement, but also presence of PsA and
course and intensity of treatment. Among these
patients, 581 adults had chronic plaque type psoriasis
with or without other accompanying clinical features
and were hospitalised because of severity or treatment
resistance of the disease (Table 1).

Table 1 Clinical characteristics of study patients

Male Female
Number n 308 273
Age of onset Median (years) 32 30
Range 3-95 2-86
Duration of disease Median (years) 13 16
Range 0-75 0-78
Type of psoriasis® Type 1 187 (60.7) 163 (59.7)
[7 (%)] Type I1 111 (36.0) 103 (37.8)
Uncertain 10 (3.2) 7 (2.6)
Psoriatic arthritis No 250 (81.2) 205 (75.1)
Yes 49 (159) 49(17.9)
Uncertain 9(2.9) 19 (7.0)

Clinical characteristics of 581 adult (age 18 and over) patients
with plaque type psoriasis

& Type pf psoriasis : type I: <40 years; type II: >40 years. There
were no significant differences between male and female patients
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As controls, the charts of 1,044 patients treated sur-
gically for localized stage I melanoma during the same
period of time were evaluated similarly.

The charts of all patients were screened for the pres-
ence of symptomatic or medically treated concomitant
forms of chronic internal diseases. These included arte-
rial hypertension, coronary artery disease, diabetes mell-
itus, hyperlipedemia, and renal disease, as defined below.

The body mass index (BMI) was calculated as
BMI = weight (kg)/height (cm)?, and obesity was defi-
ned as BMI > 30 kg/m?. Metabolic syndrome (MBS)
was defined according to WHO criteria [1]. Briefly,
these consist of a diagnosis of insulin resistance, in our
study defined by the presence of diabetes mellitus type
II plus at least two of the following:

— antihypertensive medication and/or high blood pres-
sure (>140 mmHg systolic or >90 mmHg diastolic);

— plasma triglycerides >150 mg/dl (>1.7 mmol/l);

— HDL cholesterol < 35 mg/dl (<0.9 mmol/l) in men
or <39 mg/dl (<1.0 mmol/l) in women;

- BMI>30kg/m> and/or waisthip ratio>0.9 in
men, >0.85 in women;

— urinary albumin excretion rate > 20 pg/min or albu-
min:creatinine ratio > 30 mg/g.

Furthermore, the amount of alcohol intake and smok-
ing habits, consistently recorded in the patient’s charts,
were evaluated. Alcohol consumption was classified
based upon the average frequency of consumption of
any kind of alcoholic beverages as:

— “none/low”: less than one alcoholic beverage per
week;

— “moderate”: one up to three alcoholic beverages per
week;

— “regular”: four alcoholic beverages per week up to
one per day;

— “heavy”: more than one alcoholic beverage per day.

Statistical analysis

Analyses were made using the SPSS (V.9.0, SPSS,
Munich, Germany) and the SAS (v.8.0, SAS, Freiburg,
Germany) software packages. Descriptive statistics
were done according to standard methods. Rates and
ratios were compared between patients and controls
using chi-square statistics.

Data were stratified for age and sex and analysed
using the Cochran—Mantel-Haenszel Statistics and
Mantel-Haenszel common odds ratios (ORs) were cal-
culated together with their 95% confidence intervals
(CI). Homogeneity of the ORs was tested by the
Breslow—Day test.
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Table 2 Associated diseases in psoriasis

Condition Prevalence in
Psoriasis 1 (%) Control patients n (%) OR? (95% CI)
Number (n) 581 1,044
M/F 308/273 478/566 T
Median age (years) (range) 54.4 (18-95) 58.5 (20-100) ¥
Metabolic syndrome 25 (4.3) 11 (1.1) 5.92 (2.78-12.8)***
Diabetes mellitus type 11 68 (11.7) 61 (5.8) 2.48 (1.70-3.61)***
Arterial hypertension 127 (21.9) 106 (10.2) 3.27 (2.41-4.43)%**
Hyperlipoproteinemia 30(5.2) 29 (2.8) 2.09 (1.23-3.54)**
Coronary heart disease 32 (5.5) 38 (3.6) 1.77 (1.07-2.93)*
Alcohol consumption
None versus Moderate 246 (42.3) 257 (24.6) 2.78 (2.14-3.62)%**
Regularly 75 (12.9) 58 (5.5) 3.33 (2.20-5.05)***
Heavy® 24 (4.1) 18 (1.7) 3.61 (1.85-7.07)***
Cigarette smoking 264 (45.4) 219 (21.0) 2.96 (2.27-3.84)%**

The prevalence of diseases in plaque type psoriasis patients (n = 581) was compared to hospital-based controls (n = 1,044)

4 Common odds ratios adjusted for age and sex are presented with their 95% CI

 Due to low numbers only adjusted for sex
*P <0.05

P < (.01

*#*P < 0.0001 by Mantel-Haenszel test

T Not statistically significant

In order to determine interacting effects from age,
sex, the type of psoriasis, presence of PsA, duration of
the disease, and from smoking or alcohol intake, logis-
tic regression analysis was performed with these vari-
ables on each concomitant condition that was
significantly associated by univariate measures.

Results

In this study, hyperlipidemia, arterial hypertension,
coronary artery disease, as well as diabetes mellitus
type II occurred significantly more frequent in patients
with psoriasis as compared to the hospital-based con-
trols (Table 2).

Determination of the BMI also revealed significant
differences between psoriasis patients and control
patients (Fig. 2). Both male and female patients dem-
onstrated increased BMI values at 40-69 years of age
in males and age 18-79 years in females. Females
showed much higher rates of obesity than male psori-
atic patients.

The simultaneous occurrence of these conditions,
designated as “Metabolic Syndrome” [7], was at least
twice as common in patients with psoriasis as com-
pared to controls. The increased OR for MBS in psori-
asis was found to start at mid age (4049 years) and to
persist throughout further life.

Among the individual abnormalities of the MBS,
arterial hypertension was present in psoriasis patients
of all age groups. The highest ORs are seen at the age
of 40-49 years, whereas in the youngest as well as in
the oldest group statistical significance is not reached
(Fig. 1).

Similar to hypertension, increased ORs are seen for
coronary heart disease (CHD) in sex- and age-adjusted
comparisons. The calculated overall OR is 1.77 (95%
CI 1.07-2.93; P < 0.05) adjusted for sex and age.

Diabetes mellitus revealed as occurring more often
in psoriasis patients as compared to controls. Signifi-
cant differences were seen in non-insulin-dependent
diabetes mellitus (type II). This disorder was noted
with an overall adjusted OR of 2.48 (95% CI1.70-3.61;
P <0.0001). This was not restricted to old age, but
already seen in the younger age groups (40-49 years;
adjusted OR 17.2, 95% CI; Fig. 1).

Considering the data for body weight, hyperlipid-
emia, diabetes mellitus, and CHD, it appears that devi-
ations from normal are most prevalent as the fourth
and fifth decade of life and while in the older age
groups these alterations become less marked. No
apparent differences were noted between male and
female patients with psoriasis.

An increased rate of alcohol consumption was noted
both genders as psoriasis patients appeared to fre-
quently consume alcohol at occasional and regular
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Fig. 1 Prevalence of diabetes mellitus type II (a), hyperlipidemia (b), coronary artery disease (¢), and arterial hypertension (d) in pso-
riasis patients as compared to normal controls. OR common odds ratio adjusted for sex, age class, smoking, and alcohol consumption

intervals. As compared to controls of the same gender,
the respective OR was similar for females as for males
(data not shown). Likewise, smoking was significantly
more often noted in psoriasis patients compared with
control cohorts and was more prevalent in male
(60.7%) versus female patients (45.6%). The OR was
not significantly different between males (OR 3.07) and
females (OR 2.66). In order to control for the poten-
tially confounding effects of cigarette smoking and
alcohol ingestion, a logistic regression analysis includ-
ing disease status (psoriasis yes/no), gender, age, smok-
ing, and alcohol consumption as covariates was
performed, which confirmed the independent associa-
tion of psoriasis with diabetes mellitus type II (OR
2.61; P <0.0001), CHD (OR 1.72; P <0.05), HT (OR
2.54; P<0.0001), HLP (OR 3.76; P <0.0001), and
obesity (OR 2.30; P < 0.0001).

Testing effects from a variety of factors on the pres-
ence of concomitant diseases revealed that age and sex
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were significant determinants of most conditions. The
presence of PsA was a significant indicator for arterial
hypertension. Diabetes, hypertension, and CHD were
also more likely in patients who had a severe disease or
elevated C-reactive protein as an indicator of active
inflammation. The type of psoriasis, HLA-C genotype,
and duration of disease were not unequivocally associ-
ated with the risk for concomitant disorders (Table 3).

Discussion

Psoriasis is a paradigm of a chronic and relapsing
inflammatory skin disease which so far was supposed to
be restricted to the skin with the exception of PSA. PsA
represents a seronegative arthropathy showing over-
lapping features with RA [27]. Several clinical signs
including the absence of rheumatoid factor, lack of evi-
dence for B-cell activation as well as different HLA
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Fig. 2 Prevalence of obesity as measured by body mass index
(BMI) >30 (A—males; B—females) and the metabolic syn-
drome (MBS; C—males, D—females). Overall, the rate of obes-
ity was significantly higher in both men (P =0.001) and women

associations [6] are reasons for considering it a distinct
entity separate from RA [27]. Recent reports on
patients with RA bearing an enhanced risk for insulin
resistance and cardiovascular disease [24] led us to
investigate these association in patients with psoriasis
and PsA.

In this report, we describe the development of non-
cutaneous disorders diagnosed in psoriasis patients
hospitalised for treatment. The results show that these
patients are prone to develop a distinct cluster of con-
comitant diseases, including diabetes mellitus, arterial
hypertension, dyslipidemia, obesity, and cardiac dis-
ease. The combination of such abnormalities is known
as MBS or—more recently—the insulin resistance syn-
drome (IRS) [2] which was highly more prevalent in
patients with psoriasis than in controls. This associa-
tion was not restricted to patients with accompanying
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(P <0.001). For MBS, there were significant risk estimates for
men (OR 10.6;95% CI 3.2-34.7) and for women (OR 3.4;95% CI
1.2-9.5)

PsA, although there was a tendency for arterial hyper-
tension to occur more often in patients with PsA.
Patients analysed in the present study were submit-
ted to inpatient care because of the extent of disease or
treatment resistance. The majority (nearly two thirds)
demonstrated early onset (type I) and suffered from
long lasting moderate to severe form of the disease.
An increased frequency of cardiovascular disease
was noted independently from gender and age. Impor-
tantly, although smoking and alcohol consumption
were more frequent in psoriasis patients, multivariate
analysis revealed that the increased prevalence of met-
abolic and vascular disorders appeared not to be due to
the confounding effect of these factors. Still, like in any
hospital-based study, our investigations might have
been be prone to some degree of statistical bias, but
most relevant parameters like BMI, blood pressure, or
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Table 3 Subgroup analysis comparing odds ratios for different factors in psoriasis patients

DM II HT CHD HLP
Psoriasis type
Type 1 2.24 (1.3-3.8) 3.78 (2.5-5.8) 0.86 (0.4-2.2) 2.10 (1.04.3)
Type 11 2.63 (1.7-4.1) 2.94 (2.1-4.2) 2.38 (1.4-4.1) 2.18 (1.24.0)
HLA status
Cw6 positive 1.95 (1.0-3.8) 2.90 (1.8-4.7) 1.21 (0.5-3.3) 1.85(0.8-4.4)
Cwo6 negative 2.80 (1.7-4.7) 3.19 (2.1-5.0) 1.36 (0.6-3.0) 1.82 (0.8-4.0)
PsA
Yes 2.48 (1.1-5.4) 6.03 (3.3-11.0) 1.51 (0.4-5.2) 3.54 (1.5-8.7)
No 2.50 (1.7-3.7) 2.96 (2.1-4.1) 1.88 (1.1-3.2) 1.78 (1.0-3.2)
CRP
Elevated 2.90 (1.7-4.8) 3.64 (2.3-5.7) 211 (1.14.2) 2.01 (0.94.3)
Normal 221 (1.4-3.4) 3.09 (2.2-4.4) 1.58 (0.9-2.9) 2.10 (1.2-3.8)
Severity
Severe 3.67 (2.0-6.9) 3.83 (2.2-6.6) 2.61 (1.1-6.0) 2.64 (1.1-6.3)
Moderate 2.24 (1.5-3.4) 3.19 (2.3-4.4) 1.61 (0.9-2.8) 1.96 (1.1-3.4)
Duration of Dx
15+ years 2.37 (1.5-3.8) 3.12 (2.1-4.6) 1.37 (0.7-2.7) 2.01 (1.1-3.8)
<15 years 2.64 (1.7-4.2) 3.44 (24-5.1) 2.45(1.2-4.2) 2.35(1.24.6)

Presence or absence of concomitant disease in psoriasis patients (n = 581) as associated with various clinical factors. Odds ratios were
calculated using Mantel-Haenszel’s common odds ratios for data stratified for sex, age class, smoking, and alcohol consumption. The

95% confidence intervals are given in parentheses

PsA psoriatic arthritis, CRP C-reactive protein, DM II diabetes mellitus type II, HT arterial hypertension, HL P hyperlipidemia, CHD

coronary heart disease

medication for chronic conditions are usually very reli-
able, even in short-stay patients, and only diagnoses
being present at admission haven been evaluated.
However, some degree of admission bias might still be
present, and the results should be verified in different
patient populations.

Several risk factors related to life-style, e.g. smoking,
alcohol consumption, obesity, and diabetes, have pre-
viously already been observed in psoriasis patients
[9, 19, 21]. A direct proof of a causative role of these
factors in eliciting or worsening psoriasis is lacking. On
the other hand, previous reports [9, 13, 19] indicate
that the risk for CHD as well as the symptoms of MBS
in psoriasis patients increases with the duration of dis-
ease as well as with the extent of body involvement
(severity). Our investigations revealed a consistent
trend for an enhanced OR when comparing patients
with severe disease to those with moderate extent. It
can be speculated that this effect might even be pro-
nounced when including patients with mild forms of
psoriasis. Similar correlations are seen in patients with
RA with a fourfold increased risk of cardiovascular
events and twice as many patients suffering from CHD
as compared to control population [4]. The risk for
development of these complications is positively corre-
lated with the disease severity (number of joints
involved and length of disease).

In a recent study involving 5,000 Swedish psoriasis
patients, excess risk for cardiovascular death compared
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to the general population was observed in those
patients who were hospitalised due to severe psoriasis
[13].

Similarly, in a cross-sectional study of hospitalised
patients, McDonald observed a significant proportion
of patients with psoriasis showing cardiovascular dis-
ease as compared to other dermatological inpatients
[15]. Also, in a longitudinal population-based study,
Lindegard found hypertension to be significantly asso-
ciated with psoriasis. Diabetes, obesity, and myocardial
infarction were significantly enhanced in the female
subgroup [12].

Data raised in our study as well as those obtained in
the aforementioned reports deal with patients under-
going hospital treatment for severe psoriasis. Of inter-
est, the study of Mallbris et al. [13] demonstrated that
outpatients who are likely to be affected by mild psori-
asis failed to show cardiovascular complications. Like-
wise, Stern and Lange failed to show a increase in
cardiovascular mortality among their cohort of 1,380
patients, most of them being outpatients [25]. From
these observations, it appears that the occurrence of
cardiovascular complications like CHD is restricted to
severe forms of psoriasis.

During recent years, the various metabolic factors
leading to CHD such as hypertension, low HDL
cholesterol, obesity, and altered glucose tolerance
have been defined as the consequence of hyperinsu-
linemia [10], although recent results suggest that lipid
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alterations may also be genetically determined in
psoriasis patients [14].

Prospective studies and an overwhelming fundus of
epidemiological data point towards the primary role of
insulin resistance in this cluster of diseases. More
recently, chronic inflammation has been suggested as
part of the IRS [5]. Data from studies in RA have con-
firmed a correlation between lasting arthritis and the
development of IRS eventually terminating in CHD.
Among the cytokines involved, TNFa and IL-6 are
shown to play a central role [5, 23]. Therapeutical
intervention by use of anti-inflammatory drugs includ-
ing methotrexate (MTX) and TNFa antagonists seems
to diminish the risk [3, 11]. In a recent report involving
patients with RA and patients with psoriasis, the effect
of MTX was most pronounced in the patients with pso-
riasis reducing the risk for vascular disease by 45%
[22]. These observations suggest that chronic subclini-
cal inflammation eventually leads into CHD after years
of developing overt morbidity due to the IRS.

Regarding the impressive association of psoriasis
with diabetes in the present study, it seems interesting
that a significant association has been found between
polymorphisms in the gene encoding the receptor for
advanced glycation end products and plaque psoriasis
[26]. The associated risk was related to the presence of
common cardiovascular disorders and this might be yet
another mechanism posing psoriasis patients at risk for
chronic vascular disease.

In the present report on comorbidity in psoriasis
patients, the similarities to the outcome of other
chronic non-cutaneous inflammatory disorders are
striking. It is shown for the first time that in psoriasis,
patients are at risk of developing a cluster of disorders
known as IRS. These observations categorize lasting
psoriasis as an eventually life-threatening disorder
showing great similarities to outcomes of chronic RA.
This emphasizes the need for treatment of patients
with moderate to severe psoriasis and, in addition,
makes it mandatory to more closely pay attention to
concomitant diseases particularly of the IRS.
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