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Abstract

Background: Different strategies have been proposed for the cardiovascular risk management
of patients with psoriasis.

Objective: To estimate the cardiovascular risk and evaluate two cardiovascular prevention
strategies in patients with psoriasis, analyzing which proportion of patients would be candidates
to receive statin therapy.

Methods: A retrospective cohort was selected from a secondary database. All patients >18
years with psoriasis without cardiovascular disease or lipid-lowering treatment were included.
The atherosclerotic cardiovascular disease calculator (2018 American College of Cardiol-
ogy/American Heart Association guidelines) and the Systematic Coronary Risk Evaluation risk
calculator (2016 European Society of Cardiology/European Society of Atherosclerosis guide-
lines) were calculated. The SCORE risk value was adjusted by a multiplication factor of 1.5.
The recommendations for the indication of statins suggested by both guidelines were analyzed.
Results: A total of 892 patients (mean age 59.9 4+ 16.5 years, 54.5% women) were included.
The median atherosclerotic cardiovascular disease calculator and Systematic Coronary Risk
Evaluation values were 13.4% (IQR 6.1-27.0%) and 1.9% (IQR 0.4-5.2), respectively. According
to the atherosclerotic cardiovascular disease calculator, 20.1%, 11.0%, 32.9%, and 36.4% of the
population was classified at low, borderline, moderate, or high risk. Applying the Systematic
Coronary Risk Evaluation, 26.5%, 42.9%, 20.8%, and 9.8% of patients were stratified as having
low, moderate, high, or very high risk, respectively. The proportion of subjects with statin
indication was similar using both strategies: 60.1% and 60.9% for the 2018 American College
of Cardiology/American Heart Association and 2016 European Society of Cardiology/European
Society of Atherosclerosis guidelines, respectively.
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Study limitations: This was a secondary database study. Data on the severity of psoriasis and
pharmacological treatments were not included in the analysis.

Conclusion: This population with psoriasis was mostly classified at moderate-high risk and the
statin therapy indication was similar when applying the two strategies evaluated.

© 2019 Published by Elsevier Espana, S.L.U. on behalf of Sociedade Brasileira de Dermatologia.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/

by/4.0/).

Introduction

Chronic inflammatory disorders, including psoriasis, are cha-
racterized by enhanced atherosclerosis and consequently
higher cardiovascular morbidity and mortality rates com-
pared with the general population.'

Therefore, particular attention should be paid to con-
ventional cardiovascular risk factor treatment, including
dyslipidemia, in these patients. Statins are effective in redu-
cing disease activity, and in post hoc analysis of randomized
clinical trials, statins improved lipid levels and cardio-
vascular outcomes in patients with and without psoriasis,
supporting statin use in patients with psoriasis.” However,
there is no certain indication for the use of lipid-lowering
therapy only on the basis of the presence of the disease.

The traditional risk scales used to estimate cardiovascu-
lar risk have great limitations; due to the fact that they
were not developed specifically for psoriasis, they have
a tendency to underestimate the risk.®” The decrease in
the indication of interventions in cardiovascular prevention,
such as statins, may be the result of this deficient evalua-
tion.

Two strategies have been proposed for the cardiovascular
risk management of these patients. The first, recommended
by the European Society of Cardiology (ESC), the European
Society of Atherosclerosis (EAS), and the European League
Against Rheumatism (EULAR), is to adjust the risk calculated
by a multiplying factor (1.5x) and follow the recommenda-
tions for statin therapy of the general population.®°

The second strategy places psoriasis as a clinical situation
that increases cardiovascular risk and consequently, it favors
the indication of statins at least in subjects with interme-
diate risk. In this case, no adjustment factor is suggested.
This strategy is recommended by the new American College
of Cardiology/American Heart Association (ACC/AHA) guide-
lines for cholesterol management introduced at the end of
2018.1°

Taking into account the previously mentioned consider-
ations, the objectives of this study were as follows: (1) to
estimate the cardiovascular risk measured by two different
scores in patients with psoriasis without previous cardio-
vascular disease (CVD); (2) to evaluate two cardiovascular
prevention strategies in patients with psoriasis, analyzing
which proportion of patients would be candidates to receive
statin therapy; (3) to establish the reasons that justify this
indication.

Methods

A retrospective cohort was selected from a secondary
database (electronic medical records). The sample was

obtained from a private health system constituted by two
university hospitals and a network of 21 associated periph-
eral centers distributed in the city of Buenos Aires and in
the province of Buenos Aires, Argentina. All patients older
than 18 years with a diagnosis of psoriasis were included.
Patients with previous CVD, chronic renal insufficiency, or
concomitant lipid-lowering treatment were excluded.

The atherosclerotic cardiovascular disease (ASCVD) cal-
culator used by the 2018 ACC/AHA guidelines for cholesterol
management'® and the Systematic Coronary Risk Evalua-
tion (SCORE) estimate the ten-year risk of ASCVD fatal
events, corresponding to low-risk countries used by the 2016
ESC/EAS guidelines on CVD prevention in clinical practice,®
were calculated. The choice of SCORE, corresponding to low
risk countries, was arbitrary, based on the fact that most of
the Argentine immigrant population comes from those coun-
tries. The risk value calculated by the SCORE was adjusted by
a multiplication factor of 1.5, following the latest European
recommendations.®° Following the recommendations of the
mentioned guidelines, indications for statins with a level of
recommendation | or lla were selected for this analysis.

Applying the 2018 ACC/AHA guidelines, the following
recommendations were taken into account for patients in
primary prevention: (a) in patients 40-75 years of age with
diabetes mellitus and LDL-C >70mg/dL, start moderate-
intensity statin therapy without estimating the ten-year
ASCVD risk calculator; (b) in patients 20-75 years of age
with an LDL-C level of 190mg/dL or higher, high-intensity
statin therapy is recommended without estimating the ten-
year ASCVD risk calculator; (c) in adults 40-75 years of age
without diabetes mellitus and ten-year risk >20%, start high-
intensity statin therapy; (d) in adults 40-75 years of age
without diabetes mellitus and ten-year risk of 7.5-19.9%
(intermediate risk), risk-enhancing factors favor initiation
of moderate-intensity statin therapy. Risk-enhancing factors
include psoriasis.

Applying the 2016 ESC/EAS guidelines, the following
recommendations were taken into account for patients in
primary prevention: (a) in patients with diabetes >40 years
of age, start moderate/high-intensity statin therapy with-
out estimating SCORE risk calculator; (b) in patients with an
LDL-C level of 190mg/dL or higher, statin therapy is recom-
mended; (c) in adults >40 years of age without evidence of
CVD or diabetes with a calculated SCORE >1% and <5% for
ten-year fatal CVD and LDL-C >100mg/dL, start statin ther-
apy; (d) in adults >40 years of age without evidence of CVD
or diabetes with a calculated SCORE >5% and <10% for ten-
year fatal CVD and LDL-C >70mg/dL, start statin therapy;
(e) in adults >40 years of age without evidence of CVD or
diabetes with a calculated SCORE >10% for ten-year risk of
fatal CVD, start statin therapy.
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Table 1 Characteristics of the population.

Continuous variables, mean (SD) n=892
Age, years 59.9 (16.5)
Systolic blood pressure, mmHg 127.5 (15.9)
Diastolic blood pressure, mmHg 77.9 (9.7)
Body mass index, kg/m? 28.2 (5.9)
Total cholesterol, mg/dL 198.3 (42.2)
LDL-C, mg/dL 123.6 (34.2)
HDL-C, mg/dL 51.5 (14.5)
Triglycerides, mg/dL 119.6 (70.5)
Non HDL-C, mg/dL 146.9 (40.5)
Blood glucose, mg/dL 100.8 (25.8)
HbA1c, % (patients with diabetes) 6.3 (1.0)
Creatinine, mg/dL 0.87 (0.22)

Categorical variables (%)
Male gender 45.5
Hypertension 54.3
Smoking 24.8
Diabetes 13.9
Obesity 30.9
Psoriatic arthritis 7.0

Continuous data between two groups were analyzed using
Student’s t-test if the variables were normally distributed or
with the Wilcoxon-Mann-Whitney test otherwise. Categori-
cal data analysis was performed using the chi-squared test.
Continuous variables are given as mean =+ standard devia-
tion, while categorical variables are given as percentages.
The agreement between both strategies in selecting patients
with statin indication was analyzed, using the Fleiss kappa
index. Mild or poor, acceptable or discrete, moderate, signif-
icant, or almost perfect agreement was defined if the kappa
value was <0.20, between 0.21 and 0.40, 0.41 and 0.60, 0.61
and 0.80, or 0.81 and 1, respectively. The chi-squared test
for homogeneity was performed to compare between kappa
values. A value of p<0.05 was considered statistically sig-
nificant. STATA v. 13.0 and EPIDAT v. 3.1 software packages
were used for statistical analysis.

The study was conducted in compliance with the
recommendations for medical research contained in the
Declaration of Helsinki, the Good Clinical Practice stan-
dards, and the applicable ethical regulations.

Results

A total of 892 patients (mean age 59.9 +16.5 years, 54.5%
women) were included in the study. The average body
mass index was 28.2+5.9 and the mean HDL-C, triglyc-
eride, and total cholesterol values were 51.5+14.5mg/dL,
119.6 £70.5mg/dL, and 198.3+42.2mg/dL, respectively.
Importantly, 54.3% of patients were hypertensive and 24.8%
were active smokers. The baseline characteristics of the
population are described in Table 1.

The median 2018 ACC/AHA score and SCORE risk cal-
culator values were 13.4% (IQR 6.1-27.0%) and 1.9% (IQR
0.4-5.2), respectively. According to the 2018 ACC/AHA
score, 20.1%, 11.0%, 32.9%, and 36.4% of the population was
classified at low, borderline, moderate, or high risk, respec-
tively. Applying the SCORE risk calculator, 26.5%, 42.9%,

B No statin
¥ LDL-C > 190mg/dL
Score 5-10% & LDL-C 70-190mg/dL
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m Score 1-5% $ LDL-C 100-190mg/dL|
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Figure 1 The reasons why statin therapy was indicated using
the 2016 European Society of Cardiology/European Society of
Atherosclerosis (ESC/EAS) guidelines.
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Figure 2 The reasons why statin therapy was indicated using
2018 American College of Cardiology/American Heart Associa-
tion (ACC/AHA) guidelines.

20.8%, and 9.8% of patients were stratified as having low,
moderate, high, or very high risk, respectively.

Overall, the proportion of subjects with statin indication
was similar using both strategies (p=0.91). According to the
2018 ACC/AHA guidelines and based on the ASCVD calcula-
tor, the use of statins was recommended in 60.1% of cases.
When the 2016 ESC/EAS guidelines were applied using the
SCORE risk calculator, statins were recommended in 60.9% of
cases. However, the concordance between both strategies
in selecting patients with statin indication was moderate
(«=0.46). The reasons why statin therapy was indicated
using both strategies are shown in Figs. 1 and 2.

The patients with statin therapy indication, by both
guidelines, showed more cardiovascular risk factors and a
higher prevalence of psoriatic arthritis than subjects with-
out this pharmacological indication. Characteristics of the
population according to the indication of statin therapy
recommended by the 2018 ACC/AHA and 2016 ESC/EAS
guidelines can be seen in Table 2.

In the analysis according to sex, men had a greater indica-
tion for statin therapy compared to women (75.9% vs. 46.9%,
p<0.001) according to the 2018 ACC/AHA guidelines. Similar
findings were found when applying 2016 ESC/ESC guidelines
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Table 2 Characteristics of the population according to the indication of statin therapy recommended by the 2018 ACC/AHA

and the 2016 ESC/EAS guidelines.

2018 ACC/AHA guidelines

With statin-indication (n=536) Without statin-indication (n=356) p
Continuous variables, mean (SD)
Age, years 63.7 (11.6) 54.3 (12.7) <0.001
Systolic blood pressure, mmHg 131.4 (16.2) 121.7 (13.7) <0.001
Diastolic blood pressure, mmHg 79.8 (9.7) 75.0 (9.1) <0.001
Body mass index, kg/m? 28.9 (6.2) 27.1 (5.6) 0.002
Total cholesterol, mg/dL 202.1 (44.1) 192.7 (38.4) 0.001
LDL-C, mg/dL 128.1 (35.9) 117.3 (30.6) <0.001
HDL-C, mg/dL 49.8 (13.8) 54.1 (15.1) <0.001
Triglycerides, mg/dL 125.7 (67.9) 110.4 (73.4) 0.002
Non HDL-C, mg/dL 152.4 (42.1) 138.7 (36.3) <0.001
Blood glucose, mg/dL 103.9 (29.4) 96.2 (18.2) <0.001
Creatinine, mg/dL 0.91 (0.26) 0.88 (0.26) 0.362
Categorical variables (%)
Male gender 57.5 27.5 <0.001
Hypertension 66.9 35.1 <0.001
Smoking 29.5 17.7 <0.001
Diabetes 14.9 12.4 0.278
Obesity 37.4 21.4 <0.001
Psoriatic arthritis 8.6 4.5 0.019

2016 ESC/EAS guidelines

With statin-indication (n=536) Without statin-indication (n=356) p
Continuous variables, mean (SD)
Age, years 67.4 (12.7) 47.9 (14.7) <0.001
Systolic blood pressure, mmHg 130.7 (16.3) 122.5 (13.9) <0.001
Diastolic blood pressure, mmHg 78.7 (9.6) 76.6 (9.7) 0.002
Body mass index, kg/m? 28.6 (6.1) 27.5 (5.8) 0.074
Total cholesterol, mg/dL 203.2 (42.6) 190.5 (40.2) 0.001
LDL-C, mg/dL 129.4 (34.3) 115.5 (32.4) <0.001
HDL-C, mg/dL 51.5 (14.9) 51.3 (13.9) 0.865
Triglycerides, mg/dL 124.2 (70.8) 112.2 (69.5) 0.014
Non HDL-C, mg/dL 151.7 (40.7) 139.2 (38.8) <0.001
Blood glucose, mg/dL 105.4 (30.6) 93.5 (12.2) <0.001
Creatinine, mg/dL 0.91 (0.27) 0.87 (0.64) 0.341
Categorical variables (%)

Male gender 50.6 37.4 <0.001
Hypertension 66.2 35.1 <0.001
Smoking 26.7 21.6 0.08

Diabetes 21.9 1.4 <0.001
Obesity 343 25.4 <0.001
Psoriasic arthritis 7.9 5.4 0.196

(men 67.7% vs. women 55.1%, p<0.001). The application of
the 2018 ACC/AHA guidelines selected a higher proportion
of men with statin indication in comparison with the 2016
ESC/ESC guidelines (75.9% vs. 67.7%, p=0.01). Contrarily,
the use of the 2016 ESC/ESC guidelines selected a higher pro-
portion of women with statin indication in comparison with
the 2018 ACC/AHA guidelines (55.1% vs. 46.9%, p=0.005).
The concordance between two strategies in selecting
patients with statin indication was moderate in both sexes
(men: £=0.46, women: « =0.42; p=0.29). The reasons why

statin therapy was indicated using both strategies in the
analysis according to sex showed in Figs. 3 and 4.

Discussion

Psoriasis is a chronic inflammatory skin disease associated
with increased cardiovascular morbidity and mortality.'""?
Several mechanisms have been proposed to explain the rela-
tionship between psoriasis and cardiovascular risk. Indeed,



Should all patients with psoriasis receive statins?

695

= No statin
mLDL-C > 190mg/dL
Score 5-10% & LDL-C 70-190mg/dL

®Diabetes
mScore 1-5% $ LDL-C 100-190mg/dL
Score > 10%

" 44,9
40 -
35
% 30 -
25
20 - 19,3
57 11,5 11,3
10 4 95
5 - 35
0
Men Women
Figure 3  The reasons why statin therapy was indicated using

the 2016 European Society of Cardiology/European Society of
Atherosclerosis (ESC/EAS) guidelines according to sex.
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Figure 4 The reasons why statin therapy was indicated using
the 2018 American College of Cardiology/American Heart Asso-
ciation (ACC/AHA) guidelines according to sex.

patients with psoriasis have an increased prevalence of
classic cardiovascular risk factors, including obesity, hyper-
tension, diabetes, dyslipidemia, metabolic syndrome, and
nonalcoholic fatty liver disease.'>~'® However, psoriasis may
provide an additional and independent cardiovascular risk
factor, most likely because several cytokines (tumor necro-
sis factor-alpha, interferon, interleukin-17, interleukin-6)
released by skin lesions can directly favor the develop-
ment and progression of atherosclerosis.'” Likewise, the
risk of CVDs is increased in chronic inflammatory disor-
ders, with evidence that risk is associated with severity of
inflammation.'®

The SCORE risk calculator is recommended for CVD risk
prediction in the general population by the ESC/EAS guide-
lines. However, CVD risk prediction models developed for
the general population do not include non-traditional CVD
risk factors. If these models are applied in patients with
psoriasis, there is a possibility of underestimating the CVD
risk.

In addition to appropriate cardiovascular risk manage-
ment, some authors believe that the risk score models

should be adapted for patients with psoriasis by introducing
a multiplication factor that takes into account the presence
of psoriasis.’

Other authors establish that psoriasis is a ‘‘risk
enhancer’’ that can be used to favor initiation or intensifica-
tion of statin therapy, particularly in stratified patients with
intermediate risk. This strategy, based on the ASCVD calcu-
lator, is recommended by the new 2018 ACC/AHA guidelines
for cholesterol management and does not contemplate any
multiplication or adjustment factor.'

In the present study, when it was applied the 2018
ACC/AHA guidelines, the majority of patients were classified
as intermediate or high risk. However, when it was applied
the 2016 ECS/EAS guidelines, the majority of patients with
psoriasis were stratified as intermediate risk. These finding
coincides with a cross-sectional study of 234 patients with
psoriasis that showed that the cardiovascular risk estimated
by the Framingham score was on average 11.2% (intermedi-
ate risk)."” Similarly, a study that analyzed 395 patients with
psoriasis showed that the proportion of patients at inter-
mediate and high risk of suffering a major cardiovascular
event in the next ten years was 30.5% and 11.4%, respec-
tively, based on the Framingham risk score.” Another study
conducted in Brazil involving the assessment of 190 patients
with psoriasis showed that 47% had moderate or high risk of
fatal and non-fatal coronary events in ten years.?’

The main finding of the study was that by using two
different strategies of cardiovascular prevention for the
management of patients with psoriasis, the proportion of
eligible patients for statin therapy was similar (close to
60%). However, the concordance between both strategies
in selecting patients with statin indication was moderate,
indicating that individually, some subjects had different
indications according to the guideline used.

These findings differ from another study that evaluated
patients with rheumatoid arthritis. Tournadre et al. calcu-
lated the proportion of patients eligible for statins according
to ESC guidelines, the Adult Treatment Panel lll, and the
ACC/AHA in a French cohort of statin-naive rheumatoid
arthritis patients at least 40 years of age. A marked dis-
cordance in risk assessment and cholesterol treatment was
observed between the three sets of guidelines.?’ The dif-
ference with the present work could be explained by the
populations studied, plus the fact that a multiplication fac-
tor was used in this study.

Several publications showed that men more frequently
receive an indication of statin therapy than women when
analyzing the general population.?”?* Regarding this topic,
but analyzing only patients with psoriasis, the present study
showed that the proportion of subjects with an indication for
statin therapy was higher in men than women, regardless of
the chosen strategy.

To determine whether a patient is a candidate for statin
therapy, clinicians must first determine the patient’s risk
of having a future CVD event. However, clinicians’ ability
to accurately identify a patient’s true risk is imperfect,
because the currently available risk estimation tools have
been shown to underestimate the risk in patients with
chronic inflammatory diseases.®?*?> Consequently, the cur-
rent methods of cardiovascular risk assessment in the course
of chronic inflammatory diseases are a subject of consider-
able controversy.



696

Masson W et al.

In the present study, the main reason for the indication
of statin treatment was the intermediate cardiovascular risk
calculated with the scoring method. In addition, this finding
was observed when using both strategies and in both sexes.
These findings reinforce the importance of using tools for the
stratification of cardiovascular risk, despite its limitations.

According to the results of this study, the authors believe
that not all patients with psoriasis should receive statins.
European and North American strategies, analyzed in this
study, agree that patients in primary prevention with dia-
betes and/or a level of LDL-C >190mg/dL should receive
statins, whether they have psoriasis or not. The other
group of patients, who are candidates for statins, should
be defined according to the estimated cardiovascular risk.
Europeans guidelines use SCORE and adjust the value by a
correction factor. Americans guidelines use the ASCVD cal-
culator and do not use an adjustment factor. Both strategies
will recommend giving statins to patients at intermediate or
high risk.

In synthesis, every psoriatic patient with a very high
cholesterol value, diabetes, or an intermediate/high risk
should receive statins. Taking into account that patients with
psoriasis have a higher cardiovascular risk independently of
the presence of conventional risk factors, it would be advis-
able to apply a correction factor to the cardiovascular risk
score calculated as the Europeans recommendations do.

This study had some limitations. It was a secondary
database study (electronic medical records); consequently,
there could be information bias. Furthermore, the data on
the severity of psoriasis and pharmacological treatments
could not be reliably obtained retrospectively; therefore,
this data could not be included in the analysis. Despite its
limitations, this study represents a valuable contribution,
as a large group of patients with psoriasis but without CVD
was examined. Research for risk factors and proper risk
stratification are rare in patients with psoriasis. Knowledge
of the application of different strategies in cardiovascular
prevention could favor the difficult task of estimating car-
diovascular risk in this particular group of patients.

Conclusion

This study’s findings showed that not all patients with pso-
riasis should receive statins. The population with psoriasis
without CVD was mostly classified at moderate-high risk,
and the statin therapy indication was similar when applying
the two strategies evaluated.
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