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Aims: To investigate the efficacy and safety of atorvastatin as adjunctive treatment for mild to moderate chronic ¢ _ . sharlene_chua@yahoo.

plaque psoriasis; and the impact of atorvastatin on quality of life. The study also aimed to correlate the beneficial o

effects of atorvastatin with its lipid-lowering effects.

Methods: Twenty-eight (19-65 year old) mild-moderate chronic plaque psoriasis patients were randomly assigned

to two groups (treatment group: atorvastatin 40 mg OD; control group: placebo OD) and followed up for 6 months.

All were allowed to use betamethasone valerate 0.1% ointment twice a day for a maximum of 3 weeks continuous

application with 1-week rest periods in between. Primary outcome measures were the mean percentage reduction in

Psoriasis Area and Severity Index (PASI) scores and percentage of patients achieving PASI-50.

Results: Fourteen patients (treatment: 6, control: 8) completed the trial. Mean reductions in PASI scores between the

treatment (2.15 + 2.17) and control (1.69 + 2.36) groups were not statistically significant (P = 0.636). Intention-to-treat

analysis of PASI-50 showed increased risk of treatment failure with atorvastatin as adjunct but estimates were not

significant. Changes in Dermatology Life Quality Index (DLQI) scores (P = 0.214) and high-sensitivity C-reactive

protein (P = 0.884) were likewise not statistically significant. Reductions in PASI scores were not linearly correlated

with reductions in total cholesterol (P = 0.924), triglycerides (P = 0.274), low-density lipoprotein-cholesterol (P = 0.636),

high-density lipoprotein-cholesterol (P = 0.584), or high-sensitivity C-reactive protein levels (P = 0.906). Adverse effects

in the treatment group were transient elevated transaminases (n = 1) and mild myalgia (n = 1).

Limitations: A 50% dropout rate was experienced. This remarkably high dropout rate decreases the robustness

of the study results.

Conclusions: Although atorvastatin exhibited earlier percentage reduction in PASI scores, it was not able to

produce an additional benefit compared to psoriatic patients applying steroid alone.
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Introduction

Psoriasis is a chronic debilitating skin disease characterized by
T helper 1 and T helper 17 cell-mediated inflammation. It continues
to burden about 0.1%-11.8% of the worldwide population.'
Management must be individually tailored with consideration given
to the extent of disease, the patient’s quality of life, benefits and
potential side effects.

Statins are 3-hydroxy-3-methyl-glutaryl-coenzyme A reductase
inhibitors and aside from treating dyslipidemia, have been found
to have pleiotropic anti-inflammatory and immunomodulatory
effects.”> As a result of these effects, they have been recently
investigated for their possible adjunctive efficacy in the treatment
of psoriasis.*!" They are found to essentially target inflammation
by inhibiting lymphocyte function-associated antigen-1, a T-cell
surface protein that interacts with antigen-presenting cells. Inhibition
of lymphocyte function-associated antigen-1 leads to the inhibition
of activation and migration of T-cells to the skin, thus decreasing
production of pro-inflammatory cytokines such as interferon-y,
tumor necrosis factor-ot and interleukin-1f. This results in the
inhibition of keratinocyte activation and proliferation.'> Various
clinical trials have been conducted to investigate the efficacy of
statins as treatments for psoriasis, but most of these studies had
small sample sizes, were open-labelled, had different baseline
Psoriasis Area and Severity Index (PASI) scores, or produced
contradictory results.*!" Because of this paucity of well-designed
randomized controlled trials to investigate the efficacy of statins as
adjuncts to anti-psoriatic therapy, this study was undertaken. Impact
of atorvastatin on quality of life, as well as the correlation of its
potential anti-inflammatory effects and lipid-lowering effects, was
also investigated.

Methods
This was a single-center, parallel-group, randomized, double-blind,
placebo-controlled clinical trial that was conducted for 9 months
at a dermatology out-patient clinic in a tertiary hospital in the
Philippines.

Sample size determination was done based on the data from the
trial by Vasiuk e al. with the mean changes in PASI scores of
16.99 (standard deviation: 7.24) in the treatment group versus
6.27 (standard deviation: 4.57) in the control group and 95.8% of
the atorvastatin group versus 13.3% in the control group achieving
PASI-50 after 6 months. A desired power of 90% and alpha error
probability of 5% was employed, resulting into a needed sample
size of 11 patients in each arm. To account for dropouts, 14 patients
were recruited into each arm. Recruitment started on February 2013
and patients were followed up for 6 months. Final data collection
was completed on October 2013.

Twenty-eight patients aged 19-65 years assessed to have
mild-to-moderate chronic plaque psoriasis with PASI scores <10,
were enrolled into the study and randomized into two equal
treatment groups. Before participating in the study, patients were
required to have a washout period of psoriasis pharmacotherapy for
at least 2 months for phototherapy and systemic drugs and 2 weeks
for topical therapies.

Patients with uncontrolled hypertension, endocrine or other
metabolic diseases; with known allergy to any of the treatments;
active liver disease or liver enzymes thrice the upper limit; any
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myopathy or presence of elevated creatine kinase-MM levels;
patients taking any drug that might interact with statins and those
already taking statins or with clear indications for statin treatment;
impaired renal function or creatinine >2.0 mg/dL; active infection
or white blood cell >10,000/cmm and pregnant or lactating women
were excluded from the study. The study was approved by the Ethics
Committee and Institutional Review Board. Informed consent was
obtained from all participants at study entry.

Patients were randomly assigned into two groups through a
computer-generated randomization table with sequencing of
assignments unknown to the primary investigator. The assigned
interventions were placed in sequentially-numbered, opaque
envelopes which were opened by one of the secondary investigators
only after the patient had agreed to participate in the study. Patients
were assigned numerical codes that were indicated in their case
record forms.

Primary and
parameters
Primary efficacy parameters included mean gross and percentage
reduction in PASI scores from baseline to the end of 6 months, and
percentage of patients achieving PASI-50 in each arm at the end of
6 months.

secondary efficacy parameters and safety

The Psoriasis Area and Severity Index (PASI) is the most widely
used assessment tool for psoriasis severity in clinical trials. It was
developed by Fredriksson and Pettersson back in 1978 and involves
grading psoriatic plaques based on erythema (E), infiltration or
thickness (I), and desquamation or scaling (D). PASI-50 is defined
as at least 50% reduction in PASI score from baseline.

Secondary efficacy parameters included the following: monthly
mean change in PASI scores, percentage of patients achieving
PASI-50 at the end of 3 months, mean change in Dermatology
Life Quality Index (DLQI) scores after 6 months, mean change
in lipid profile levels, mean change in high-sensitivity C-reactive
protein (hsCRP) levels, and adverse events.

The Dermatology Life Quality Index (DLQI) is a 10-item
self-administered questionnaire developed by Finlay and Khan in
1994 designed to evaluate the quality of life of patients with skin
diseases. A study comparing the DLQI with the Psoriasis Disability
Index concluded that the two questionnaires were equivalent.”> A
validated Filipino version of the DLQI questionnaire was used for
this study.'

Fourteen patients took atorvastatin 40 mg once a day, while
14 patients took a similar-looking placebo tablet once a day. The
study duration was 6 months. All patients were allowed to use
betamethasone valerate 0.1% ointment twice a day, for a maximum
of 3 weeks continuous application with 1-week rest periods in
between, for the duration of the study. Drug dispensing was done by
a secondary investigator, while clinical assessment was done by the
primary investigator who was blinded to the treatment assignments.

Patients’PASIscores, lipid profiles,aspartateaminotransferase(AST),
alanine aminotransferase (ALT), high-sensitivity C-reactive protein
(hsCRP) levels and Dermatology Life and Quality Index (DLQI)
scores were taken at baseline. The primary investigator recorded
the PASI scores for every visit. Recording of the lipid profile, AST
and ALT values was done by another secondary investigator so that
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the primary investigator would not be biased by the trend of the
said parameters. Photo-documentation was done throughout the
study. Patients were also asked to bring their medications at each
visit to check for compliance. PASI scores, lipid profiles, AST and
ALT levels were monitored monthly, while DLQI scores and hsCRP
levels were re-evaluated after 6 months of therapy. Difference in
the mean changes in PASI scores, lipid profile levels, DLQI scores
and hsCRP levels between groups was compared. Difference in the
proportion of patients reaching PASI-50 after 3 months and after
6 months of therapy was compared. Correlation between changes in
PASI scores and changes in lipid profile levels, as well as correlation
between changes in PASI scores and changes in hsCRP levels were
computed.

Adverse event monitoring was by active query and spontaneous
reporting starting from day 1 of receiving the study drug until their
last follow-up.

Intention-to-treat analysis was the primary efficacy analysis.
Patients included were those who had at least one assessment beyond
baseline (month 1). The last measurement of each randomized
patient was moved forward to represent the end-of-treatment
measurement at 6 months. Per-protocol analysis was the secondary
efficacy analysis. All data analyses were performed using a statistical
software STATA 12.0 (StataCorp, College Station, Texas, USA).

Partial funding was given by the Philippine Dermatological Society
as a research grant. The primary investigator shouldered the rest of
the expenses. The authors state no conflicts of interest.

Results

Twenty-eight patients complied with the study criteria and entered
the study. A total of 9 (32.1%) patients were lost to follow-up,
4 from the atorvastatin group after 1 month of treatment and 5 from
the control group (one patient completed 1 month of treatment
and another completed 3 months). In the atorvastatin group,
three patients withdrew consent after 2 weeks and one had to be
excluded after 1 month of treatment due to noncompliance to
study procedures. In the placebo group, one patient was withdrawn
after 4 months of treatment due to increased PASI score of >10
and increasing low-density lipoprotein levels warranting statin
initiation. Therefore, 14 patients completed the trial with six patients
from the atorvastatin group and eight patients from the placebo
group [Figure 1]. Baseline characteristics of both groups showed no
statistically significant differences in terms of age, sex, body mass
index, blood pressure, baseline PASI scores, lipid profile levels,
AST, high-sensitivity C-reactive protein and DLQI scores [Table 1].

Efficacy analysis

Eleven patients in each arm had at least one measurement beyond
baseline and thus were included in the intention-to-treat analysis.
After 6 months, mean reductions in PASI scores in the atorvastatin
group were higher than those of the placebo group [Figure 2].
However, none achieved statistical significance in both the
intention-to-treat [Table 2] and per-protocol analysis. Mean
percentage reductions in PASI scores were also higher for the
atorvastatin group compared to the placebo group but none achieved
statistical significance in the intention-to-treat analysis. Using
per-protocol analysis, statistical significance was noted between
the two groups for month 2 (P = 0.018) and month 3 (P = 0.043),
favoring atorvastatin [Table 3].

Atorvastatin as adjunctive therapy for psoriasis

Table 1: Baseline characteristics of patients enrolled into the
study (n=28)

Variable Atorvastatin Placebo p
(n=14) (n=14)
Age (years) 41.29+11.38 40.71£12.00 0.898
Sex
Male 7 (50%) 4 (28.57%) 0.44
Female 7 (50%) 10 (71.43%)
BMI (kg/m?) 23.65+4.33 25.24+4.29 0.339

Blood pressure (mmHg)

Systolic BP 114.29+13.42 114.29+16.04 1.000

Diastolic BP 70.71£9.17 69.29+7.30 0.652
PASI score 5.49+2.78 5.634+2.52 0.888
Lipid profile (mg/dL)

Total cholesterol 193.02+34.85 197.73£36.52 0.730

Triglycerides 126.73+45.71 112.27+45.37 0.409

LDL-cholesterol 125.88+29.42 129.49+29.11 0.747

HDL-cholesterol 46.13+12.68 46.56+13.13 0.930
Liver enzymes (IU/L)

AST 30.21+8.29 26.14+8.70 0.216

ALT 33.93+18.13 20.46+10.46 0.023
hsCRP (nmol/L) 63.46+119.43 39.62+44.67 0.490
DLQI score 11.50+6.04 9.07+5.84 0.289

BMI: Body mass index, BP: Blood pressure, PASI: Psoriasis and Area

Severity Index, LDL: Low-density lipoprotein, HDL: High-density lipoprotein,
AST: Aspartate aminotransferase, ALT: Alanine aminotransferase,

hsCRP: High-sensitivity C-reactive protein, DLQI: Dermatology Life Quality Index

Table 2: Monthly mean reductions in Psoriasis and Area
Severity Index scores (intention-to-treat analysis)

Months Atorvastatin (n=11) Placebo (n=11) P

1 0.72+0.63 0.71+0.88 0.978
2 1.67+1.99 0.69+1.00 0.160
3 2.19+£2.27 1.16£1.52 0.228
4 2.10£2.20 1.13+£2.05 0.296
5 2.15+2.16 1.43+2.59 0.483
6 2.15+2.17 1.69+2.36 0.636

For the therapeutic effect, treatment success was defined as at least
50% reduction in PASI scores from baseline and treatment failure
as < 50% reduction in PASI scores from baseline. In the atorvastatin
group, 3 (27.3%) patients were able to achieve treatment success
as compared to 5 (45.5%) patients in the placebo group [Table 4].
Intention-to-treat analysis showed a trend to increased risk of
treatment failure with atorvastatin as an adjunct. However,
these estimates (relative risk reduction, absolute risk reduction)
were not precise and not significant (null value included in the
95% confidence interval) as shown in Table 5. Patients from the
atorvastatin group [Figure 3] and placebo group [Figure 4] showed
good to marked improvement at the end of treatment.

Reduction in lipid profile levels and inflammatory markers

The atorvastatin group had significantly lower total cholesterol and
low-density lipoprotein-cholesterol levels than the placebo group. It
was also observed that hsCRP levels did not decrease with treatment
and even increased with a mean of 7.58 (standard deviation: 32.92,
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[ Enrolment |
Assessed for eligibility
n=46
Excluded (n = 18)
e >65yearsold(n=2)
e PASI>10(n=3)
e Cannot comply with follow-up (n = 2)
«| ¢ Onphototherapy (n=1)
e On methotrexate (n=2)
e Guttate psoriasis (n= 1)
e Uncontrolled diabetes mellitus (n = 2)
e Dyslipidemia warranting lipid-lowering
drug (n=4)
e Onrosuvastatin(n=1)
A
Included and randomized
n=28

Allocation

A4

Atorvastatin group
(n =14)

Lost to follow-up (n = 8)

e Withdrew due to relative inefficacy
of the study treatment compared to
previous medications (n = 3)

e Lost to follow-up due to fire accident
(n=1)

e Lost to follow-up due to the need to
attend to a family emergency in the
province (n=1)

e Lost to follow-up due to work-related
issues (n=2)

e Excluded due to non-compliance to
study regimen (n=1)

Included in intention-to-treat analysis
(n=11)

Figure 1: Flowchart of study participants

confidence interval: —42.14-26.17) in the atorvastatin group versus
5.14 (standard deviation: 28.34, confidence interval: —28.83—18.56)
in the placebo group. The difference was not statistically
significant (P = 0.884).

Using Pearson’s correlation coefficient, reductions in PASI scores
were not linearly correlated with reductions in total cholesterol
(r = —0.030, P = 0.924), triglycerides (r = 0.328, P = 0.274),
low-density lipoprotein-cholesterol (r = —0.145, P = 0.636),
high-density lipoprotein-cholesterol (»=0.168, P=0.584) or hsCRP
levels (r=-0.035, P =0.906).

Change in Dermatology Life and Quality Index scores

At the end of the 6-month treatment period, the mean reduction
in DLQI scores in the atorvastatin group (mean: 6.5, standard
deviation: 5.58, confidence interval: 0.65-12.35) was higher than in
the placebo group (mean: 2.13, standard deviation: 6.56, confidence
interval: —3.36-7.61) but the difference was not statistically
significant (P = 0.214).

444

¥ ¥

A4

Placebo group
(n=14)

v

Lost to follow-up (n = 6)

e Cannot be contacted (n=2)

e Lost to follow-up due to the need to
attend to a family emergency in the
province (n = 3)

e Excluded because PASI became >10
in the middle of the study and LDL-
cholesterol level warranted initiation
of a lipid-lowering drug (n = 1)

Included in intention-to-treat analysis
(n=11)

As for adverse events, one patient from the atorvastatin group
experienced liver enzyme elevations and another patient experienced
mild muscle aches for the first 2 days of atorvastatin therapy.
Spontaneous resolution was noted for the two patients.

Discussion

Several studies revealed an association between psoriasis and the
metabolic syndrome.'>!” Statins are well-established to control
dyslipidemia, a known component of the metabolic syndrome.
As mentioned, they have been found to have immunomodulatory
effects, inhibiting antigen presentation, activation and migration of
T-cells to the skin and production of pro-inflammatory cytokines,
all of which are important in the immunopathogenesis of psoriasis.
Thus, they have been investigated as anti-psoriatic treatments,
hoping to hit two birds with one stone, treating both psoriasis and its
associated metabolic syndrome.

The present study employed the use of atorvastatin 40 mg
once a day. Atorvastatin is the most studied class of statin in
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Table 3: Monthly mean percentage reductions in Psoriasis and Area Severity Index scores (per-protocol analysis)

Months Atorvastatin (n) Placebo (n) Atorvastatin (%) Placebo (%) P
1 11 11 14.25+11.74 14.97+19.47 0.917
2 7 10 34.93+£22.63 11.59+13.58 0.018
3 6 9 46.47£25.35 20.24+23.11 0.043
4 6 9 47.06+£21.33 18.02+32.82 0.079
5 6 8 49.96+15.39 28.86+43.03 0.277
6 6 8 49.85+15.17 37.65+32.86 0.418
Table 4: Treatment effects of atorvastatin versus placebo 25
based on achievement of Psoriasis and Area Severity Index-50 g
at month 6 (intention-to-treat analysis) 5 2
[}
Treatment Treatment = 15
failure (%) success (%) <
o
Atorvastatin (n=11) 8 (72.7) 3(27.3) g !
o
Placebo (n=11) 6 (54.5) 5(45.5) 2 0.5
= 0
1 2 3 4 5 6
Table 5: Overall treatment effects of atorvastatin versus —e—Atorvastatin|  0.72 1.67 2.19 2.1 2.16 2.15
placebo based on achievement of Psoriasis and Area Severity —#—Placebo 0.71 0.69 1.16 1.13 1.42 1.69

Index-50 (intention-to-treat analysis)

Clinical Endpoint: Treatment Failure at end of Month 6 (n=11)

RRR 95% CI ARR 95% CI NNT 95% CI
-33.3%  —155.3-304%  -182%  —50-19.8% 6 —2-5

RRR: Relative risk reduction, Cl: Confidence interval, ARR: Absolute risk
reduction, NNT: Number needed to treat

terms of anti-inflammatory effects and has been shown to have
more anti-inflammatory effects compared to the other classes. These
anti-inflammatory effects were mainly illustrated by the decrease in
C-reactive protein levels.'®?! Decrease in C-reactive protein levels
was evident starting at a dose of 40 mg with atorvastatin 20 mg
not showing any significant decrease in inflammatory markers
compared to placebo.?

In order to assess the efficacy of atorvastatin in psoriasis, we
used PASI-50 and DLQI scores as clinical parameters. Although
75% reduction in PASI scores or PASI-75 has been considered
by the US Food and Drug Administration as the benchmark of
primary endpoints in assessing therapies for psoriasis, Carlin et al.
contested that PASI-50 is already a clinically significant endpoint.
Improvement in quality of life already exists at PASI-50, as measured
by the Dermatology Life Quality Index. Effective, meaningful
therapies are consistently differentiated from placebo at PASI-50
as evidenced by histologic and photographic parameters of other
clinical trials. Furthermore, patients achieving PASI-75 frequently
defer therapy until they are well below PASI-50.% The Dermatology
Life and Quality Index, on the other hand, was developed to evaluate
the quality of life of patients with skin diseases.?* It was reported to
be highly correlated to clinical endpoints among psoriasis patients
at baseline and at week 12 and was the most responsive to changes
in endpoints among other indexes.”

Our study showed a greater mean reduction in PASI scores in
the atorvastatin group compared to the placebo group, although
differences were not statistically significant. Using the per-protocol
analysis, the atorvastatin group was noted to have significantly higher
mean percentage reductions in PASI earlier in the treatment course,

Figure 2: Mean reductions in Psoriasis Area and Severity Index scores
over 6 months of therapy (intention-to-treat)

although the improvement was not sustained beyond the 3™ month
in some patients. Patients from the placebo group were similarly
able to achieve PASI-50 at the end of 6 months. This implies that
the adjunctive use of atorvastatin to topical corticosteroids in the
treatment of mild to moderate plaque type psoriasis apparently
did not produce a significant added benefit. This lack of additional
benefit was likewise reflected in the change in DLQI scores which
was not found to be significantly different between the two groups.
Our study also showed that a Class III (mid-potency) topical
corticosteroid, betamethasone valerate 0.1% ointment was already
sufficient for some patients to achieve PASI-50 at 6 months. However,
the differences in the results of the two analyses (intention-to-treat
and per protocol) may signify that a high dropout rate might have
affected the results with the conclusions being soft.

Our findings are similar to two previous studies: that by Colsman
and Sticherling and Faghihi er al.”"" Our protocol is closer to
that of Faghihi, where they examined the effect of atorvastatin
40 mg/tablet on patients with mild psoriasis (PASI <12) for
12 weeks.!" Other studies reporting significant improvement were
up to week 8 only,**!1* except that of Vasiuk et al.’ Similarly, we
saw significant improvement on month 2 and 3, but afterward, the
improvement was comparable in the two groups. We therefore
surmise that statins might initially give faster improvement up to
month 2, but that these effects would not be sustained.

This study enrolled patients with only mild to moderate psoriasis.
This is in contrast to the studies of Vasiuk et a/. and Guitan and
Paliza which enrolled patients with severe psoriasis with PASI
scores ranging from 13.3 to 30.03.>!° Hence, a larger treatment
effect must have been observed in the two previous studies as a
result of the higher baseline PASI scores. This difference may have
resulted in the contrast compared to our findings. We decided not to
enroll patients with severe psoriasis due to ethical reasons. Psoriasis
treatment guidelines advise the initiation of systemic therapy once
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Figure 4: Lesions on the back of a patient from the placebo group. (a) at baseline. (b) at the third month. (c) sustained improvement at six months of follow-up

a PASI score of 10 is reached and hence it would be unethical to
withhold systemic therapy from patients with severe psoriasis for
6 months considering that the placebo group would essentially be
using topical corticosteroids only.

Our study also attempted to correlate the decrease in PASI
scores with the decrease in lipid profile levels and the decrease
in high-sensitivity C-reactive protein. Results showed that
despite the decrease in the total cholesterol and low-density
lipoprotein-cholesterol levels in the atorvastatin group, PASI scores
did not decrease correspondingly. This finding emphasizes that if
indeed atorvastatin had anti-inflammatory effects, these effects
were independent of its lipid-lowering capabilities. Interestingly, an
expected overall decrease in hsCRP levels in the atorvastatin group
was not observed in our study. This observation may be because
patients might have other inflammatory processes going on in
their bodies and atorvastatin 40 mg might not be enough to control
these ongoing inflammatory processes; and plausibly because
high-sensitivity C-reactive protein is not a specific inflammatory
marker for psoriasis. A high-sensitivity C-reactive protein test
is a more sensitive measure of C-reactive protein using laser
nephelometry and can detect levels as low as 0.04 mg/dL. C-reactive
protein is an acute-phase reactant produced by the liver in response
to the release of interleukin-6 by macrophages and thus is an indirect
measure of interleukin-6, an inflammatory marker involved in the

pathogenesis of psoriasis. However, psoriasis has a very complex
immunopathogenesis with a myriad of inflammatory cytokines
involved (tumor necrosis factor-c, interferon-y, interleukin-1(,
interleukin-6) and a suitable inflammatory marker for research
remains to be identified. Although several studies have shown
significant correlation of C-reactive protein levels with psoriasis
disease severity, especially for moderate to severe psoriasis, there
is no sufficient evidence that the same association exists for mild
disease.?

Atorvastatin, until recently, has been available in the market as a
very expensive drug, costing as much as ninety pesos or 1.8 USD
for a 40 mg/tablet. It is fortunate that cheaper options are now
available, costing as low as 15 pesos or 0.3 USD for a 40 mg/tablet.
Nonetheless, this additional cost for the treatment of psoriasis
should be weighed against its benefits.

Limitations

The remarkably high dropout rate decreases the robustness of study
results. Interpretations of statistical tests should therefore be taken
with caution.

Conclusions
Thereisnosufficientevidencetosay thatadjunctive use ofatorvastatin
40 mg/day for 6 months has a significant added benefit on placebo
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in the treatment of Filipino adults with mild to moderate plaque type
psoriasis. Per-protocol analysis however showed that there is a trend
to benefit with atorvastatin 40 mg/day in terms of a slightly faster
achievement of PASI-50. Additional cost of this treatment should
be weighed against its potential benefits. Nonetheless, atorvastatin
would still be helpful for patients who need cholesterol- and
low-density lipoprotein-lowering agents (i.e., psoriasis patients with
concomitant metabolic syndrome).
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