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Prevalence and type II diabetes-associated factors in psoriatic arthritis
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Abstract
Diabetes is a common cardiovascular risk factor in psoriatic arthritis (PsA). Although the prevalence of diabetes is high, the
factors associated with it in PsA are poorly understood. We aimed to analyse the prevalence of type II diabetes and diabetes-
associated factors in a hospital-based population with PsA. This cross-sectional study included 340 consecutive patients attended
in a tertiary care hospital. The prevalence of diabetes was compared to that of 600 outpatients without inflammatory conditions.
To analyse diabetes-associated factors, odds ratio (OR) values were calculated by conditional logistic regression analysis.
Significant variables in the univariate analysis were then introduced in a multivariate analysis with a backward stepwise
approach. Diabetes was more prevalent among PsA patients (13.8 vs. 5%, OR 2.8, 95% CI: 1.7–4.3, p < 0.0001). Diabetes-
associated factors in the univariate analysis (p < 0.05) were the following: an age of onset of psoriasis > 40 years, an age of onset
of arthritis > 40 years, a low educational level, family history of psoriasis, pustular psoriasis, high number of swollen joints during
follow-up, hypertension, dyslipidemia, obesity, and cardiovascular events. After controlling for several confounders, diabetes
was significantly associated with late-onset psoriasis (OR 8.2, 95% CI: 1.9–12.4, p = 0.002) and hypertension (OR 7.5, 95% CI:
1.5–13.3, p = 0.008). Diabetes risk should be carefully evaluated in patients with PsAwhose psoriasis begins after 40 years.
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Introduction

Psoriatic arthritis (PsA) is a chronic inflammatory musculo-
skeletal disease, usually seronegative for rheumatoid factor,
associated with psoriasis, with a prevalence of 0.02–0.42%
in the general population and 13.8–30% among patients with
psoriasis [1]. Psoriatic arthritis is a heterogeneous condition
with articular and extra-articular manifestations including a
combination of peripheral arthritis, spondylitis, enthesitis,
dactylitis and skin/nail disease.

Cutaneous psoriasis and PsA are the most important poles
of what we now know as psoriatic disease. It is a systemic
entity that goes beyond the skin and joints to encompass other

aspects such as osteoporosis, ocular inflammation, intestinal
inflammation, liver disease and, above all, cardiovascular co-
morbidity [2].

One of the most important discoveries in the recent history
of psoriatic disease is that these patients also exhibit an in-
creased prevalence of traditional cardiovascular risk factors
(CVRF) including hypertension, diabetes, obesity and dyslip-
idemia, when compared to the general population [2–5]. With
regard to diabetes, this factor shows a higher incidence and
prevalence in patients with psoriasis and PsA with respect to
the general population [2–5]. Type II diabetes has been ob-
served in 12 to 18.6% of patients with PsA [2]. This finding
may be partially explained by increased obesity and unhealthy
lifestyles, and may possibly be related to insulin resistance
associated with PsA inflammation [2, 3].

As PsAmay be viewed as a ‘disease within a disease’, it may
be difficult to ascertain which CVRF may be attributable to
psoriasis and which to PsA. For example, it has been estimated
that the presence of joint disease increases the risk of hyperten-
sion when compared to psoriasis alone [6]. A recent meta-
analysis regarding the risk of diabetes in psoriatic disease
showed that patients with PsA had higher diabetes risk as com-
pared to psoriasis alone [7]. This risk seems to be related to age
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at disease onset [8]. However, the connections between psori-
atic disease and the risk of diabetes are not completely known.

Optimal care of the patient with PsA means not only
treating the skin and joint disease but also identifying comor-
bidities and making sure that these comorbidities are appro-
priately addressed. Epidemiologic studies have provided sig-
nificant advances in our understanding of comorbidities asso-
ciated with psoriatic disease over the past 10 years [2].
However, little is known about how to address comorbidities
in order to improve outcomes and enhance care. Much work
remains in understanding the complex relationship between
PsA and cardiometabolic comorbidities. In this sense, it is of
paramount importance to analyse what factors of the disease
may be associated with the presence of these comorbidities,
and whether the therapeutic interventions aimed at improving
the inflammation of the disease have some positive influence
on them.

In this work, we have analysed the prevalence of diabetes
and those PsA-related factors that were significantly associated
with its presence. This type of study could provide key infor-
mation to help improve the overall health of these patients.

Methods

This retrospective cross-sectional study included 340 consec-
utive patients treated at a single university hospital who ful-
filled the ClASsification for Psoriatic ARthritis (CASPAR)
criteria for PsA [9]. These patients were attended according
to a standard protocol in a monographic PsA clinic within our
rheumatology department. Patients of this cohort were regu-
larly evaluated every 3 to 6 months depending on disease
activity or severity. All demographic, clinical, laboratory, ther-
apeutic and radiographic variables were collected in a
standardised manner as depicted below. Patients were in-
formed about the objectives of the study, and consent in-
formed sheets were signed by all participants. This study
was conducted following the rules of good clinical practice
(Helsinki Declaration). An institutional ethics committee ap-
proved the final version of this study. Patient anonymity and
confidentiality of data have been preserved at all times.

Study population and study variables

The cohort was composed by 190 men and 150 women with a
mean age of 55 ± 13 years. The description of joint patterns
was made on the basis of the dominant pattern observed in the
last 5 years previous to study entry. Patients with four or less
swollen joints were labelled as oligoarthritis; those who pre-
sented five or more were tagged under the polyarthritis cate-
gory. Patients with axial disease were classified according to
the Assessment of SpondyloArthritis international Society
(ASAS) criteria for axial spondyloarthritis [10]. Patients were

stratified in early- and late-onset disease according to a cut-off
point of 40 years.

Family history of psoriasis and PsA was collected.
Educational levels were assessed and classified under three cat-
egories according to the achieved degree: primary, secondary
(high school) and university studies. Data regarding skin dis-
ease included themain type of psoriasis, location of lesions, nail
disease and percentage of patients with the involvement of three
or more body areas. All cases of psoriasis were confirmed by a
dermatologist. The onset patterns of arthritis were based on the
main articular phenotype during the first 6 months of disease
evolution. Pelvic, lumbar and cervical lateral x-rays were in-
cluded in the radiographic study to assess spinal involvement.
X-rays of the affected areas during follow-up were also obtain-
ed. Laboratory data included the following routine tests: blood
and urine biochemistry, blood count, ESR, HLA-B*27, HLA-
C*06, rheumatoid factor, antinuclear antibodies and C-reactive
protein. Glucocorticoid, NSAID and conventional as well as
biologic disease-modifying antirheumatic drug (DMARD) use
was also collected.

Definition of cardiovascular risk factors

& Diabetes mellitus (DM): defined by analytical findings
during monitoring of glucose elevation of more than
126 mg/dl on two fasting determinations, chronic treat-
ment with antidiabetic or insulin, or diagnosed by an en-
docrinologist. Type I diabetes patients were not included
in this study.

& High blood pressure (hypertension): defined as finding at
least two determinations on different days of blood pres-
sure greater than 140/90 mmHg during follow-up, chronic
use of antihypertensive treatment or diagnosis by a medi-
cal specialist.

& Dyslipidemia: defined as the ongoing finding of choles-
terol figures above 200 mg/dl or triglyceride figures above
150 mg/dl during follow-up, chronic treatment with lipid-
lowering drugs or diagnosis by medical specialist.

& Obesity: defined as the presence of a body mass index
(BMI) equal or greater than 30 kg/m2, whereas overweight
is defined as a BMI between 25 and 29.9 kg/m2.

& Smoking habit: we consider active smokers to be all daily
smoker patients at the time of the study (irrespective of the
number of cigarettes); those patients with a past smoking
habit (at least 5 years), but who were not active smokers at
the time of the study, are regarded as former smokers.

Definition of cardiovascular outcomes

& Ischemic heart disease: defined as at least one cardiac
event such as acute MI or stable or unstable angina diag-
nosed by a medical specialist.
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& Cerebrovascular disease: any transient or permanent event
as a result of a disorder of cerebral circulation, either is-
chemic or haemorrhagic, diagnosed by a medical
specialist.

& Peripheral vascular disease: defined as the presence of at
least one episode of peripheral arterial ischemic disease
diagnosed by a medical specialist.

Statistical analysis

A descriptive statistical analysis of all the variables was per-
formed, including central tendency and dispersion measures
for continuous variables, and absolute and relative frequencies
for categorical variables. The Student t test, Mann-WhitneyU
test or Kruskal-WallisH test was used to compare quantitative
variables, and Pearson’s chi-square or Fisher’s exact tests were
used for qualitative variables. The frequency of CVRF was
compared to that of 600 non-inflammatory outpatients
matched by age (± 3 years) and sex (1:1) with the study pop-
ulation. The non-inflammatory population was mostly com-
posed of osteoarthritis, soft tissue rheumatism, chronic non-
inflammatory back pain, fibromyalgia and patients with skin
non-inflammatory conditions. Odds ratio (OR) values with its
95% CI were calculated by conditional logistic regression
analysis. Initially, a univariate analysis was performed to ex-
amine unadjusted associations of diabetes and CVevents with
its potential risk factors. Significant variables in the univariate
analysis were then introduced in a multivariate analysis with a
backward stepwise approach. Tests were two-tailed with a
significance level of 5%. Data were analysed using SPSS
V19.0 statistical software.

Results

This series included 190 men (56%) and 150 women (44%),
with an average age of 55 ± 13 years. The average age of onset
of psoriasis was 33 ± 17 years, while the average age of onset
of arthritis was 45 ± 14 years. The majority of patients suf-
fered from common or plaque psoriasis (86.7%). Nail psoria-
sis was detected in 142 patients (41.8%). One hundred fifty
patients presented with psoriasis in three or more body areas.
Forty-six percent had a family history of psoriasis, while 15%
had a family history of PsA. The most common form of PsA
was the mono-oligoarticular form (41.5%), while 20% of this
series had erosive disease. Twenty percent of patients were
HLA-B*27 positive, and 38% expressed the HLA-C*06 al-
lele. Table 1 shows the main clinical demographic character-
istics of this series.

The statistically significant differences between genders
after the Bonferroni correction were as follows: nail disease
(males 48% vs. females 33.3%, p = 0.010), psoriasis in

gluteal/inguinal folds (males 30.5% vs. females 18.7%, p =
0.020), PsA of axial onset (males 14.7% vs. females 8%, p =
0.049), diabetes (males 10.5% vs. females 18%, p = 0.046),
obesity (males 28.9% vs. females 44%, p = 0.010) and ex-
smokers (males 31.6% vs. females 18.7%, p = 0.015).
Although there were differences in the distribution of certain
CVRF between men and women, the distribution of CV
events did not differ between genders.

The frequency of traditional CVRF was as follows: diabe-
tes 13.8%, hypertension 36%, dyslipidemia 31%, obesity
35%, overweight 24.1%, smokers 26% and former smokers
26%. Compared with the control population, patients in this

Table 1 Disease characteristics of the study population

Variable N: 340 (%)

Age (yr ± SD) 55 ± 13

Age at psoriasis onset (yr ± SD) 33 ± 17

Age at arthritis onset (yr ±SD) 45 ± 14

Duration of psoriasis (yr ± SD) 21 ± 11

Duration of arthritis (yr ± SD) 11 ± 6.3

Men (n, %) 190 (55.9)

Women (n, %) 150 (44.1)

Education level:

Primary (n, %) 180 (52.9)

Secondary (n, %) 85 (25)

Academic (n, %) 75 (22.1)

Plaque psoriasis (n, %) 295 (86.7)

Onychopathy (n, %) 142 (41.8)

Psoriasis in ≥ 3 body areas (n, %) 150 (44.1)

Family history of psoriasis (n, %) 156 (46)

Family history of PsA (n, %) 51 (15)

Mono/oligoarthritis as onset (n, %) 207 (61)

Polyarthritis as onset (n, %) 93 (27.4)

Axial disease as onset (n, %) 40 (11.8)

Mono/oligoarthritis during evolution (n, %) 141 (41.5)

Polyarthritis during evolution (n, %) 95 (28)

Axial disease during evolution (n, %) 20 (5.9)

Concomitance of axial plus peripheral arthritis (n, %) 80 (23.5)

Dactylitis (n, %) 93 (27.4)

DIP joint disease (n, %) 74 (21.8)

Mutilating arthritis (n, %) 5 (1.5)

Erosive disease (n, %) 68 (20)

HLA-B*27 (n, %) 68 (20)

HLA-C*06 (n, %) 129 (38)

NSAIDs (n, %) 85 (25)

Glucocorticoids (n, %) 40 (11.7)

MTX (n, %) 221 (65)

Biologics (n, %) 146 (43)

yr years; SD standard deviation;N, n numbers;DIP distal interphalangeal;
NSAIDs non-steroidal anti-inflammatory drugs; MTX methotrexate
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study had higher frequencies of hypertension (36 vs. 23%, OR
2.4, 95% CI: 1.6–2.7, p < 0.0001), diabetes (13.8 vs. 5%, OR
2.8, 95% CI: 1.7–4.3, p < 0.0001), obesity (35 vs. 22%, OR
2.1, 95% CI: 1.5–2.8, p < 0.0001) and tobacco use (26 vs.
21%, OR 1.4, 95% CI: 1.0–1.8, p < 0.05).

Of the 340 patients, 32 subjects (9.4%) presented 41 CV
events: 15 events of ischemic heart disease, 15 cerebrovascular
disease events and 11 events of ischemic peripheral vascular
disease. When analysing the events separately, an age at onset
of psoriasis > 40 years (OR 4.1, 95% CI: 1.04–16.2, p < 0.05)
and dyslipidemia (OR 5.8, 95% CI: 1.5–22.8, p < 0.05) were
independently associated with coronary events in the multivari-
ate analysis. Hypertension was an independent predictor of
stroke (OR 8.0, 95% CI: 1.7–38.1, p < 0.05). In the analysis of
peripheral arterial disease, the associations with the presence of
dactylitis and hypertension were significant, but due to the small
number of events, the regression model did not converge and
ORs could not be calculated. When analysing all CV events
together, an age of onset of psoriasis > 40 years (OR 3.4, 95%
CI: 1.1–10.0, p < 0.05), a polyarticular evolution (OR 2.9, 95%
CI: 1.1–8.0, p < 0.05), hypertension (OR 5.3, 95% CI: 1.6–17.6,
p < 0.01) and dyslipidemia (OR 2.6, 95% CI: 1.0–7.2, p < 0.05)
behaved as independent associations for CVevents in multivar-
iate analysis.

The factors that were associated with the presence of dia-
betes in the univariate analysis were as follows: an age of
onset of psoriasis > 40 years (p < 0.0001), an age of onset of
arthritis > 40 years (p = 0.0090), a low educational level (p =
0.0010), family history of psoriasis (p = 0.0250), pustular pso-
riasis (p = 0.0060), a high number of swollen joints during
follow-up (p = 0.0200), hypertension (p = 0.0001), dyslipid-
emia (p = 0.0010), obesity (p = 0.0090) and CV events (p =
0.0010). After controlling for age, sex, disease duration and
other confounders, diabetes was significantly associated with

late-onset psoriasis (OR 8.2, 95% CI: 1.9–12.4, p = 0.0020)
and hypertension (OR 7.5, 95% CI: 1.5–13.3, p = 0.0080).
Table 2 shows the univariate and multivariate risk models
for diabetes in this study.

Discussion

In this hospital-based series, we have corroborated a higher
rate of diabetes in PsA compared to a population without PsA
matched by age and sex. We found that a late-onset age of
psoriasis (together with hypertension) was independently as-
sociated with the risk of diabetes. The higher frequency of
diabetes in our population confirms similar findings reported
by other authors in recent years [2–5].

Since the seminal publication by Henseler and Christophers
in which psoriasis was divided between type I (before 40 years
old) and type II (beginning after that age), the age at disease
onset of psoriatic disease has become an adequate element of
stratification, which has contributed to a better understanding of
this entity [8, 11]. We have shown that late-onset psoriasis is
independently associated with the risk of type 2 diabetes.
Diabetes is an essential component of the metabolic syndrome.
In that sense, Caso et al. have recently found that in patients with
PsA and active psoriasis, the prevalence of metabolic syndrome
is clearly higher when compared to the same risk in patients with
PsA sine psoriasis [12]. Therefore, these data reinforce the
strength of our findings.

Other classic CVRF were more frequent in our patients
with PsA than in those without this condition. These findings
are therefore in line with other data from the literature that
finds a higher prevalence of metabolic syndrome components
in patients with psoriatic disease [2–5]. In addition, we have
been able to confirm that the development of CVevents in this

Table 2 Univariate and
multivariate risk models for
diabetes in this study

Variable Univariate model

OR (95% CI)

p value Multivariate model

OR (95% CI)

p value

Psoriasis onset > 40 yr 9.4 (3.2–7.5) 0.0001 OR 8.2 (1.9–12.4) 0.002

Arthritis onset > 40 yr 4.01 (1.3–12.2) 0.009

Low educational level 6.5 (1.8–23.1) 0.001

Pustular psoriasis 5.5 (1.4–21.2) 0.006

Family history of psoriasis 2.9 (1.1–7.4) 0.025

Polyarticular evolution 2.7 (1.1–6.2) 0.020

Mixed pattern 2.8 (0.93–8.6) 0.058

Hypertension 17.2 (5.6–23.1) 0.0001 7.5 (1.5–13.3) 0.008

Dyslipidemia 4.1 (1.7–9.8) 0.001

Obesity 3.6 (1.3–9.9) 0.009

CHD 11.0 (2.7–24.3) 0.0001

Cerebrovascular disease 18.6 (4.3–30.6) 0.0001

Peripheral arterial disease 8.0 (1.5–32.3) 0.004

yr years, CHD coronary heart disease
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population is due to the conjunction of traditional risk factors
together with others more linked to the inflammatory nature of
the disease. Recent studies have found that 30 to 50% of
patients with PsA with atherosclerosis do not have these tra-
ditional CV risk factors [2, 13]. Therefore, it seems clear that
the global CV risk in psoriatic disease depends on factors that
go beyond the classical risk factors, and our study is in line
with this. For example, although women in this study had
higher rates of diabetes and obesity, the rate of adverse cardio-
vascular events was similar between sexes, which again points
to other factors, unrelated to traditional risk factors, in the
genesis of such events.

The non-association between diabetes and CV events in
our population is unexpected since diabetes is a known risk
factor in this regard. Due to the retrospective nature of this
study, we may have overlooked other important factors
linked to diabetes and global CV risk such as CRP or other
atherogenic risk biomarkers, which were not specifically
addressed. However, in line with our results, data from
the CARMA study (a multicentre prospective project
aimed at studying the CV comorbidity of inflammatory
rheumatic diseases in Spain) showed that hypertension
and hypercholesterolemia were significantly associated
with CV disease in all inflammatory groups. However, di-
abetes and CV events were found to be significantly asso-
ciated only in rheumatoid arthritis and not in the other
conditions, including PsA. [4].

It is not entirely clear why patients with psoriatic disease
tend to have a higher frequency of CVRF such as diabetes.
Excessive weight gain can provoke hypertension, type 2
diabetes, atherosclerosis and hyperlipidemia, which define
the metabolic syndrome, but only half of obese patients
with a body mass index from 30 to 50 kg/m2 are metabol-
ically unhealthy [14–17]. Furthermore, metabolic syn-
drome can transiently occur in lean individuals during in-
fection, where increased secretion of TNF, IL-6 and IL-1
by macrophages induces a temporary insulin-resistant state
[14–17]. While transient inflammation-mediated insulin
resistance can be helpful, permanent inflammation makes
it become chronic; conversely, chronic inflammation of
adipose tissue with the infiltration of macrophages and T
cells leads to insulin resistance and eventually type 2 dia-
betes mellitus in obese individuals. Visceral obesity and
insulin resistance are characterised by the persistent pro-
duction of abnormal adipocytokines such as TNF, IL-6, IL-
1, leptin and adiponectin, which contribute to the develop-
ment of a pro-inflammatory state and further a chronic,
subclinical vascular inflammation that modulates and re-
sults in atherosclerotic processes [14–17]. Moreover, the
arthritic process itself can severely limit the mobility of
these subjects, making them more prone to a sedentary
lifestyle and obesity, thus closing a loop that promotes a
pro-inflammatory and pro-diabetic state. In fact, one of the

factors that we found associated with diabetes was a
polyarticular form of PsA, although this association was
not maintained in the multivariate analysis. However, we
did find a clear association between a high number of in-
flamed joints (five or more) and CV outcomes.

To date, no prospective studies have specifically examined
the effect of aggressive PsA treatment on the risk of CV
events. Prior studies investigating the hypothesis that CV risk
can be attenuated by decreasing inflammation through the use
of DMARD therapy have produced conflicting results [18,
19]. In fact, we did not find any difference between exposure
to drugs and CV risk factors or CVevents (data not shown).

Finally, this study has certain limitations such as its retro-
spective and cross-sectional nature, the relatively small num-
ber of patients for an epidemiological study and the fact of
dealing with a single-centre series (inclusion bias). It is impor-
tant to consider that the fact of working with an arbitrary cut-
off point in 40 years involves, in the majority of cases that we
are studying, two normally distributed populations with two
overlapped tails; i.e. patients with type I psoriasis will fall into
the distribution curve of type II and vice versa, although we
see that as patients move away from that age point, they keep
conforming more homogeneous groups from the clinical and
CV standpoint [20].

In summary, we have found a high prevalence of dia-
betes in this population of patients with PsA. We have
highlighted the importance of the disease factors linked
to this CVRF and we have identified which factors of
the disease are linked to CV events. The concept of a
common pathogenic mechanism for atherosclerosis and
systemic rheumatic diseases has resulted in the increasing
importance of a multidisciplinary integrated approach to
optimise screening and therapy for patients with PsA and
its comorbidities, with active coordination between differ-
ent specialists (rheumatologists, cardiologists, dermatolo-
gists and endocrinologists) as well as primary care col-
leagues [21]. This comprehensive multidisciplinary view
should be the basis for a better global prognosis of the
disease and its complications.

Conclusions

Diabetes, as well as other components of the metabolic syn-
drome, is a common finding in PsA. The comprehensive man-
agement of these patients must necessarily include an estimate
of CV risk. According to the results of this study, this estimate
is particularly relevant in subjects whose cutaneous disease
debuts after 40 years of age.

Compliance with ethical standards

Disclosures None.

Clin Rheumatol (2018) 37:1059–1064 1063



References

1. Ogdie A, Weiss P (2015) The epidemiology of psoriatic arthritis.
Rheum Dis Clin N Am 41:545–568

2. Husni ME (2015) Comorbidities in psoriatic arthritis. Rheum Dis
Clin N Am 41:677–698

3. Yim KM, Armstrong AW (2017) Updates on cardiovascular co-
morbidities associated with psoriatic diseases: epidemiology and
mechanisms. Rheumatol Int 37:97–105

4. Castañeda S, Martín-Martínez MA, González-Juanatey C, Llorca J,
García-Yébenes MJ, Pérez-Vicente S, Sánchez-Costa JT, Díaz-
Gonzalez F, González-Gay MA, CARMA Project Collaborative
Group (2015) Cardiovascular morbidity and associated risk factors
in Spanish patients with chronic inflammatory rheumatic diseases
attending rheumatology clinics: baseline data of the CARMA
Project. Semin Arthritis Rheum 44:618–626

5. Han C, Robinson Jr DW, Hackett MV, Paramore LC, Fraeman KH,
Bala MV (2006) Cardiovascular disease and risk factors in patients
with rheumatoid arthritis, psoriatic arthritis, and ankylosing spon-
dylitis. J Rheumatol 33:2167–2172

6. Husted JA, Thavaneswaran A, Chandran V, Eder L, Rosen CF,
Cook RJ, Gladman DD (2011) Cardiovascular and other comorbid-
ities in patients with psoriatic arthritis: a comparison with patients
with psoriasis. Arthritis Care Res 63:1729–1735

7. Coto-Segura P, Eiris-Salvado N, González-Lara L, Queiro-Silva R,
Martinez-Camblor P, Maldonado-Seral C, García-García B,
Palacios-García L, Gomez-Bernal S, Santos-Juanes J, Coto E
(2013) Psoriasis, psoriatic arthritis and type 2 diabetes mellitus: a
systematic review and meta-analysis. Br J Dermatol 169:783–793

8. Queiro R, Tejón P, Alonso S, Coto P (2014) Age at disease onset: a
key factor for understanding psoriatic disease. Rheumatology
(Oxford) 53:1178–1185

9. Taylor W, Gladman D, Helliwell P, Marchesoni A, Mease P,
Mielants H, CASPAR Study Group (2006) Classification criteria
for psoriatic arthritis: development of new criteria from a large
international study. Arthritis Rheum 54:2665–2673

10. Rudwaleit M, van der Heijde D, Landewé R et al (2009) The de-
velopment of Assessment of SpondyloArthritis international
Society classification criteria for axial spondyloarthritis (part II):
validation and final selection. Ann Rheum Dis 68:777–783

11. Henseler T, Christophers E (1985) Psoriasis of early and late onset:
characterization of two types of psoriasis vulgaris. J Am Acad
Dermatol 13:450–456

12. Caso F, Del Puente A, Oliviero F et al (2018) Metabolic syndrome
in psoriatic arthritis: the interplay with cutaneous involvement.
Evidences from literature and a recent cross-sectional study. Clin
Rheumatol. https://doi.org/10.1007/s10067-017-3975-0

13. Eder L, Chandran V, Gladman DD (2014) The Framingham Risk
Score underestimates the extent of subclinical atherosclerosis in
patients with psoriatic disease. Ann Rheum Dis 73:1990–1996

14. Puig L (2018) Cardiometabolic comorbidities in psoriasis and pso-
riatic arthritis. Int J Mol Sci 19:58. https://doi.org/10.3390/
ijms19010058

15. Ding C, Chan Z, Magkos F (2016) Lean, but not healthy: the ‘met-
abolically obese, normal-weight’ phenotype. Curr Opin Clin Nutr
Metab Care 19:408–417

16. Odegaard JL, Chawla A (2013) Pleiotropic actions of insulin resis-
tance and inflammation in metabolic homeostasis. Science 339:
172–177

17. Kaur J (2014) A comprehensive review on metabolic syndrome.
Cardiol Res Pract 943162

18. Roubille C, Richer V, Starnino T, McCourt C, McFarlane A,
Fleming P, Siu S, Kraft J, Lynde C, Pope J, Gulliver W, Keeling
S, Dutz J, Bessette L, Bissonnette R, Haraoui B (2015) The effects
of tumour necrosis factor inhibitors, methotrexate, non-steroidal
anti-inflammatory drugs and corticosteroids on cardiovascular
events in rheumatoid arthritis, psoriasis and psoriatic arthritis: a
systematic review and meta-analysis. Ann Rheum Dis 74:480–489

19. Armstrong AW, Brezinski EA, Follansbee MR, Armstrong EJ
(2014) Effects of biologic agents and other disease-modifying an-
tirheumatic drugs on cardiovascular outcomes in psoriasis and pso-
riatic arthritis: a systematic review. Curr Pharm Des 20:500–512

20. Allen MH, Ameen H, Veal C, Evans J, Ramrakha-Jones VS,
Marsland AM, David Burden A, Griffiths CEM, Trembath RC,
Barker JNWN (2005) The major psoriasis susceptibility locus
PSORS1 is not a risk factor for late onset psoriasis. J Invest
Dermatol 124:103–106

21. Queiro R, Coto P (2017) Multidisciplinary care for psoriatic dis-
ease: where we are and where we need to go. Rheumatology
(Oxford) 56:1829–1831

1064 Clin Rheumatol (2018) 37:1059–1064

https://doi.org/10.1007/s10067-017-3975-0
https://doi.org/10.3390/ijms19010058
https://doi.org/10.3390/ijms19010058

	Prevalence and type II diabetes-associated factors in psoriatic arthritis
	Abstract
	Introduction
	Methods
	Study population and study variables
	Definition of cardiovascular risk factors
	Definition of cardiovascular outcomes
	Statistical analysis

	Results
	Discussion
	Conclusions
	References


