A polyarticular onset and diabetes could be the main predictors
of cardiovascular events in psoriatic arthritis
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Abstract
Objective
We aimed to determine which disease features could be associated to the risk of cardiovascular (CV) events in a PsA
cohort from a tertiary care institution.

Methods
We conducted an age- and sex-matched case-control study in which the cases were all PsA patients who developed
cardiovascular (CV) events during the study period (2010-14). The control group was free of CV events during the same
period. Univariate analysis was performed to examine unadjusted associations of potential risk factors. Significant
variables in the univariate analysis were then introduced in a multivariate analysis with a backward stepwise approach.

Results
Of the 206 patients enrolled, 17 (8.3%) patients developed a total of 25 CV events (10 stroke, 9 acute coronary events
and 6 ischaemic peripheral vascular events). In univariate analysis these patients showed more pustular psoriasis
(OR 5.5, p=0.02), polyarticular onset (OR 3.2, p=0.03), polyarthritis during follow-up (OR 2.9, p=0.04), arthritis onset
after 40 yr (OR 3.7, p=0.02), high lipid levels (OR 2.8, p=0.04), hypertension (OR 6 4, p=0.0008), diabetes (OR 12.1,
p<0.0001) and lower educational level (OR 3.2, p=0.05). After controlling for age and other confounders, a polyarticular
onset of PsA (OR 3.7, p=0.043) and diabetes (OR 8.1, p=0.001) remained as independently related to the risk of CV events.

Conclusion
Traditional CV risk factors as well as factors related to the inflammatory nature of the disease were the main predictors
of CV complications in this PsA population.
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Introduction

Psoriasis is a chronic inflammatory skin
disease that affects 1%—-3% of the gen-
eral population, with the highest inci-
dence and prevalence observed in white
populations (1). A similar prevalence
to western countries has been recently
found in Japan (2). Psoriatic arthritis
(PsA) is also a common feature of what
is now called psoriatic disease (3).

One of the most important findings
of the recent history of psoriatic dis-
ease was that these patients also had
an increased prevalence of traditional
cardiovascular risk factors (CVRF) in-
cluding hypertension, diabetes, obesity,
and dyslipidaemia, when compared to
general population (4, 5). Moreover,
subclinical atherosclerosis, diagnosed
on the basis of increased intima-media
thickness in the common carotid artery
or the presence of carotid plaque, has
also been reported in association with
psoriatic disease regardless of the pres-
ence of classic CVRF (6). As a conse-
quence, patients with psoriatic disease
may also have an increased risk of
major adverse cardiovascular events
(MACE) beyond that attributable to
measured CVRF (7-11).

As PsA may be viewed as a “disease
within a disease”, it may be difficult to
ascertain which CVRF may be attrib-
utable to psoriasis and which of them
to PsA. For example, it has been esti-
mated that the presence of joint disease
doubles the risk of hypertension when
compared to psoriasis alone (12). A re-
cent meta-analysis regarding the risk
of diabetes in psoriatic disease showed
that patients with PsA had higher dia-
betes risk as compared to psoriasis
alone (13). Therefore, we also should
expect to see higher prevalence of
MACE among more severely affected
subjects within the psoriatic spectrum.
In that sense, in a recent meta-analysis
patients with psoriasis (OR 1.25) as
well as those with PsA (OR 1.57) had
an increased risk of MI compared with
the general population. The risk of MI
was even more pronounced for patients
having severe psoriasis, PsA and for pa-
tients with psoriasis of early onset. This
risk remained significantly elevated af-
ter controlling for major CVRF (14).
As mentioned above, several studies
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clearly show that the risk of MI is el-
evated in both psoriasis and PsA. How-
ever, results about stroke risk show
more disparity (14, 15). Ischaemic/
haemorrhagic cerebrovascular disease
or stroke is a major cause of morbid-
ity and mortality. The major common
risk factors for stroke include diabe-
tes, hypertension, and smoking, which
also predispose to cardiovascular (CV)
risk in general. Less common but more
specific risk factors for stroke include
transient ischaemic attacks and atrial
fibrillation. Most strokes (80%) are is-
chaemic in nature, with the minority of
strokes being haemorrhagic. Ischaemic
and haemorrhagic strokes share simi-
lar risk factors and can have similar
clinical presentations (16). In the meta-
analysis mentioned before, assessing
the risk of stroke gave inconclusive
results: analysis of cross-sectional stud-
ies suggested that psoriasis patients had
a slightly higher risk of stroke with an
OR of 1.14, whereas the meta-analysis
of cohort studies failed to show an as-
sociation (14). Therefore, we need stud-
ies aimed to discover disease traits that
may be used as predictors of CV com-
plications in order to establish the best
preventive strategy that in turn could
diminish this CV burden. In this report
we aimed to determine which PsA fea-
tures could be associated to CV com-
plications.

Patients and methods

This age matched case-control study
included 206 consecutive patients who
fulfilled the CASPAR classification cri-
teria for PsA (17). These patients were
attended according to a standard proto-
col in a PsA monographic clinic within
the rheumatology division of a tertiary
care institution from January 2010 to
December 2014. Patients of this cohort
were regularly evaluated every 3 to 6
months depending on disease activity
or severity. All demographic, clinical,
laboratory, therapeutic and radiograph-
ic variables were collected in a stand-
ardised manner as depicted below. Pa-
tients were informed about the objec-
tives of the study and consent informed
sheets were signed by all participants.
This study was conducted following
the rules of good clinical practice (Hel-
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sinki Declaration). An institutional eth-
ics committee approved the final ver-
sion of this study.

Study population and study variables
The cohort was composed by 112 men
and 94 women with a mean age of
53+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 4 or less swollen joints were la-
belled as oligoarthritis; those who pre-
sented 5 or more were tagged under
the polyarthritis category. Patients with
axial disease were classified according
to the ASAS criteria for axial spondy-
loarthritis (18).

Family history of psoriasis and PsA was
collected. Educational levels was as-
sessed and classified under three cate-
gories according to the achieved degree:
primary, secondary (high-school), and
university studies. Data regarding skin
disease included the main type of psori-
asis, location of lesions, nail disease and
percentage of patients with involvement
of three or more body areas. Psoriasis
was 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 included in the radiographic study
to assess spinal involvement. X-rays of
affected areas during follow-up were
also obtained. Laboratory data included
the following routine tests: blood and
urine biochemistry, haemogram, ESR,
HLA-B*27, HLA-C*06, rheumatoid
factor, antinuclear antibodies and CRP.
Glucocorticoid, NSAID, conventional
as well as biologic DMARD use was
collected.

Definition of cardiovascular risk
factors

* Diabetes mellitus (DM): defined by
the analytical finding during monitor-
ing of glucose elevation of more than
126 mg/dl on two fasting determina-
tions, chronic treatment with antidia-
betic or insulin, or diagnosis by medi-
cal specialist.

* High blood pressure (hypertension):
defined as finding at least two determi-

nations on different days of blood pres-
sure greater than 140/90 mmHg during
follow-up, chronic use of antihyperten-
sive treatment or diagnosis by medical
specialist.

¢ Dyslipidaemia: defined as the ongoing
finding of cholesterol figures above 240
mg/dl or triglycerides figures above 200
mg/dl during follow-up, chronic treat-
ment with lipid-lowering drugs, or di-
agnosis by medical specialist.

* Obesity: defined as the presence of a
body mass index (BMI) greater than 30
kg/m?, whereas overweight involves a
BMI between 25 and 29.9 kg/m?.

* Smoking habit: we consider as active
smokers, all those daily smoker patients
at the time of the study (irrespective of
the number of cigarrettes); on the other
hand, those patients with past smoking
habit (at least five years), but not being
active smokers at the time of the study,
are regarded as former smokers.

Definition of cardiovascular outcomes
e [schaemic heart disease: defined as at
least one cardiac event such as acute
MI, stable or unstable angina, diag-
nosed by a medical specialist.

e Cerebrovascular disease: any tran-
sient or permanent event as a result of
a disorder of cerebral circulation either
ischaemic or haemorrhagic diagnosed
by a medical specialist.

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

Statistical analysis

Descriptive statistics with mean and
standard deviation for quantitative var-
iables and percentages for qualitative
variables were included. Differences
between qualitative variables were
analysed by using Chi-squared and
Fisher’s exact tests. Differences be-
tween quantitative variables were ana-
lysed by using Student’s t-test. In order
to determine the strength of the asso-
ciation of each variable depending on
the presence or absence of CV events,
we conducted an age and sex paired
case-control study in which cases were
all PsA patients who developed a CV
event (case group, n: 17) during the
study period 2010-2014. The control
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group included all PsA patients free of
CV events during the same period. For
the purposes of this study, 3 controls
were selected per case and matched by
sex and age group plus or minus three
years (control group, n: 51). Odds ra-
tio (OR) values with its 95% CI were
calculated by conditional logistic re-
gression analysis. Initially, a univari-
ate analysis was performed to examine
unadjusted associations of potential
risk factors. Significant variables in
the univariate analysis were then intro-
duced in a multivariate analysis with a
backward stepwise approach. The sta-
tistical analysis software package used
was SPSS v.19.0

Results

We evaluated 206 patients, 112 (54.4%)
males and 94 (45.6%) females. The
mean age was 53+13 years. The mean
age at psoriasis onset was 30.5+17.1
years and the mean age of onset of ar-
thritis was 43.3+14.2 years. The mean
lag time between the onset of psoriasis
and onset of arthritis was 14.6+12.6
years.

Educational level was distributed as
follow: 51.5% of patients had primary
school education, 26.7% had second-
ary education and 21.8% had a univer-
sity degree.

Demographic, clinical and cardiovas-
cular characteristics of patients are
shown in Table 1.

Of the study population, 17 patients
experienced 25 CV events (10 ictus, 9
coronary events, and 6 ischaemic pe-
ripheral vascular events). In the case
control univariate analysis, patients
with CV events showed more pustular
psoriasis (OR 5.5, 95%CI: 1.3-23.8,
p=0.02), polyarticular onset (OR 3.2,
95%CI: 1.1-9.1, p=0.03), polyarthritis
during follow up (OR 2.9,95%CI: 1.1-
8.0, p=0.04), arthritis onset after 40 yr
(OR 3.7, 95%CI: 1.2-11.0, p=0.02),
high lipid levels (OR 2.8, 95%CI: 1.0-
7.6, p=0.04), hypertension (OR 6.4,
95%CI: 2.2-19.2, p=0.0008), diabetes
(OR 12.1,95%CI: 4.1-35.7, p<0.0001)
and lower educational level (OR 3.2
95%CI: 1.0-104, p=0.05). After ad-
justing for sex, age and other confound-
ers, the best multivariate model showed
that a polyarticular debut of PsA (OR
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Table I. Demographic, clinical and cardiovascular risk profile of the study population.

Variables

Patients. n=206

Mean age, years (SD)
Mean age of onset of psoriasis
Mean age of onset of arthritis
Mean latency time psoriasis-arthritis
Sex, number (%)
Male
Female
Educational level (%)
Primary school
Secondary education
University degree
Psoriasis onset, number (mean onset age + SD)
<40 years
>40 years
PsA onset, number (mean onset age + SD)
<40 years
>40 years
Plaque psoriasis
Nail disease
= 3 areas of psoriasis
Family history of psoriasis
Family history of PSA
Oligoarthritis
Polyarthritis
Spondylitis
Mixed pattern
Dactylitis
DIP disease
Mutilating arthritis
Erosive disease
HLA-B*27
HLA-C*06
Diabetes Mellitus
Hypertension
Dyslipidaemia
Obesity (BMI =30)
Overweight
Ischaemic heart disease
Cerebrovascular disease
Peripheral vascular disease
Smokers
Ex-smokers
NSAID use
Glucocorticoid use
Methotrexate use
Biologic use

53+13
305+17.1
433+142
146+12.6

112 (54.4%)
94 (45.6%)

51.5%
26.7%
21.8%

139 (20.7£9.7)
67 (53.5+7.6)

83(29+7.2)
123 (52.8 +8.6)
176 (85.4%)
100 (48.5%)
97 (47.1%)
97 (47.1%)
32 (15.5%)
44 (21.4%)
72 (35%)

19 (9.2%)
67 (32.5%)
58 (28.2%)
48 (23.3%)

3 (1.4%)
30 (14.6%)
41 (20%)
78 (38%)
25 (12.1%)
63 (30.6%)
63 (30.6%)
49 (23.8%)
38 (18.4%)

9 (4.4%)
10 (5%)

6 (3%)
52 (25.2%)
53 (25.7%)
86 (41.7%)
32 (15.5%)
133 (64.6%)
70 (34%)

DIP: distal interphalangeal joint; NSAID: non-steroidal anti-inflammatory drugs; BMI: Body mass

index.

3.7,95%ClI: 1.04-13.15, p=0.043) and
diabetes (OR 8.1, 95%CI: 2.24-29.3,
p=0.001) were independently related to
the risk of CV events. When data were
compared between sexes, men showed
more frequently nail disease (OR 2.1,
95%CI: 1.2-3.7, p=0.009) and higher
lipid levels (OR 1.9, 95%CI: 1.1-34,
p=0.045), but there were no sex differ-
ences regarding CV outcomes during
follow up.

Table II. summarises the unadjusted
comparisons between both populations.

Discussion

Spondyloarthritis patients are at a
greater CV risk owing to the higher
prevalence of smoking, other con-
ventional CVRF and a higher athero-
genic index (19, 20). In this study we
analysed in detail those disease factors
that may help in predicting CV disease
development in PsA. Given that the
prevalence of CV disease in psoriatic
disease is high, the evaluation of CV
risk should include not only those fac-
tors inherent to this risk in general, but
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also those additional traits related to the
inflammatory nature of the disease that
may suppose an additional risk beyond
that attributable to classic CVRF. As in
previous studies, diabetes, high lipid
levels and hypertension, classic factors
linked to CV risk, were also found as
risk factors for CV disease in this co-
hort. Patients with the lowest level of
education also showed a higher risk for
CV complications. On the other hand,
patients who developed MACE were
those more severely affected by the dis-
ease. Indeed, they had one of the most
severe phenotype of psoriasis (pustu-
lar variants) as well as the most severe
form of arthritis (polyarthritis) when
compared to non-CV cases. These find-
ings represent the known association
that exists between the inflammatory
burden of psoriatic disease and accel-
erated atherosclerosis (19, 20). Most
studies done so far, indicate that both
Th1 and Th17 cytokines have a proin-
flammatory effect that favours the de-
velopment of inflammation in synovial
tissue, skin, and vessel walls (20, 21).
The activation of the Thl response by
IL-12 is well known in both psoriasis
and atherosclerosis. In atherosclerosis,
this mechanism plays an essential role
not only in plaque formation but also in
maintaining inflammation and develop-
ing the unstable phenotype that makes
the plaques prone to rupture (20-23).
Th17 lymphocytes produce IL-17, IL-
6, IL-21, IL-22, and TNF, and have a
profound synergistic effect on athero-
genesis. Although Thl cells predomi-
nate over Th17 cells in the proportion
of 10 to 1 in atherosclerotic plaques,
the Th17 cells act synergistically (20-
23). Most of the experimental evidence
and biomarker studies indicate a link
between IL-17 and instability in ath-
erosclerotic plaques, a finding that may
partially explain the increased risk of
CV events in patients with psoriatic
disease (20-23). We observed here for
example that two of the most infre-
quent, inflammatory and severe phe-
notypes of skin psoriasis (pustular and
erythrodermic) were clearly prevalent
among those patients who developed
CV disease. These findings are in line
with recent developments that confer a
dominant role to the IL-23/IL-17 axis
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Table II. Unadjusted comparisons between patients with and without cardiovascular

disease.
Variables CV disease, Non CV disease, p-values
n=17 (%) n=189 (%)

Age (yr = SD) 66.7+11.2 523+12.7 0.001
Age at psoriasis onset (yr + SD) 37+£20.6 30+169 NS
Age at PsA onset (yr = SD) 52+14.6 43 +114.1 0.06
Psor-arthritis latency (yr + SD) 21+20.2 14+12 NS
Men 10 (58.8) 102 (54) NS
Women 7 (41.2) 87 (46)
Educational level: 0.01

- Primary 13 (76.5) 92 (48.7)

- Secondary 2 (11.8) 53 (28)

- University 2 (11.8) 44 (23)
Psor. onset > 40 y 5(29.4) 62 (32.8) NS
Psor. onset <40 y 12 (70.6) 127 (67.2)
PsA onset > 40y 12 (70.6) 111 (58.7) NS
PsA onset <40 y 5(294) 78 (41.3)
Plaque psoriasis 14 (82.4) 160 (84.7) NS
Pustular psoriasis 5(29.4) 6 (3.2) 0.0001
Guttate psoriasis 0 (0) 11 (5.8) NS
Erythrodermic psor. 2 (11.7) 4 (2) 0.07
Inverse psoriasis 0 (0) 1(0.5) NS
Nail disease 8 (47) 92 (48.7) NS
>3 affected areas 7 (41.2) 90 (47,6) NS
Family history (psor) 7 (41.2) 90 (47.6) NS
Family history (PsA) 3 (17.6) 29 (15.3) NS
Form of PsA onset:

- Oligoarticular 2 (11.7) 89 (47.1) 0.040

- Polyarticular 12 (70.6) 68 (36) 0.013

- Axial 3 (17.6) 32 (17) NS
PsA evolution:

- Oligoarticular 2 (11.7) 42 (22.2) NS

- Polyarticular 11 (64.7) 61 (32.3) 0.043

- Axial 2 (11.7) 17 9) NS

- Mixed 4 (23.5) 63 (33.3) NS
Dactylitis 0 (0) 58 (30.7) 0.05
DIP disease 4 (23.5) 44 (23.3) NS
Erosive disease 0 (0) 30 (15.9) NS
HLA-B27 3 (17.6) 38 (20) NS
HLA-Cw6 5 (35.3) 73 (38.6) NS
Obesity (BMI = 30) 4 (23.5) 45 (23.8) NS
Overweight 3 (17.6) 35 (18.5) NS
Current smoker 2 (11.7) 50 (26.5) NS
Past smoker 5(29.4) 48 (25.4) NS
Diabetes 10 (58.8) 15 (7.9) <0.0001
Hypertension 12 (70.6) 51 (27) 0.002
Dyslipidaemia 9 (52.9) 54 (28.6) 0.08
NSAID use 6 (35.3) 80 (42.3) NS
GC use 4 (23.5) 28 (14.8) NS
MTX use 10 (58.8) 123 (65.1) NS
Biologic use 6 (35.3) 64 (33.9) NS

DIP: distal interphalangeal joint; NSAID: non-steroidal anti-inflammatory drugs; BMI: Body mass

index; GC: glucocorticoid; MTX: methotrexate.

in CV risk as well as in the pathogen-
esis of pustular psoriasis (23, 24).

The CV risk assessment should be rou-
tinely done by any clinician treating
patients with psoriatic disease. This
includes not only evaluation and treat-
ment of classic CVREF, but also assess-
ment of the inflammatory burden of
the disease, as well as other markers
of atherogenesis (CRP, intima-media

thickness, carotid plaque area). How-
ever, the most adequate form to do this
is not clearly established at present (25,
26). In addition, classic CV risk scores
underestimate the risk in these patients
(27). Therefore, studies aimed to estab-
lish the best way to assess CV burden of
psoriatic disease are urgently needed.

Our report has some limitations as the
small number of patients included, the
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fact of being a hospital-based series or
the absence in our final analysis of some
risk factors associated with the general
risk of CV disease (i.e. acute phase re-
actants). As regards to this latter point,
elevated levels of several inflammatory
mediators have been found in subjects
with atherosclerosis. Increased basal
levels of cytokines, cell adhesion mol-
ecules, selectins, acute-phase reactants
such as high sensitive C-reactive pro-
tein (hsCRP), fibrinogen, and serum
amyloid A are related to an increased
risk of cardiovascular events. There-
fore, inflammation plays a key role in
atherogenesis, among other factors, by
providing matrix-degrading metallo-
proteinases and also by inducing death
of matrix-synthesising smooth muscle
cells in vessel walls, factors that may ul-
timately contribute to plaque instability.
Systemic markers of inflammation are
thus the most logical forms of potential
biomarkers which may predict the pres-
ence of vulnerable or high-risk plaques.
In that sense, several studies have sug-
gested the potential prognostic value
of a variety of systemic markers, but
regrettably, their overall clinical predic-
tive value is modestly incremental at
best, especially for individual subjects
compared to groups of patients (28).
Our study highlights the associations
between very severe forms of psoriatic
disease with a higher risk of CV disease
emphasising again the close relation-
ship between inflammation and athero-
genesis. There is now some evidence
to suggest that antiTNF alpha therapies
may have a beneficial effect on meta-
bolic syndrome and diminish CV risk
in arthritic populations (29, 30). There-
fore a careful attention should be paid
to PsA patients with these phenotypes
in order to establish the most adequate
therapy that would cover all disease
manifestations.
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