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Abstract

Recent literature has focused on the association of psoriasis with lower than normal or highly deficient vitamin D blood levels.
To investigate the controversial association between psoriasis and vitamin D levels.
From 2012 to 2014, 561 subjects were assessed, of which 170 had psoriasis, 51 had an autoimmune bullous, and 340 were
healthy patients. Anagraphical data, 25(0OH)D blood levels, and seasons of vitamin D levels assessments were recorded for each

group.

Vitamin D levels were significantly different among the 3 groups (K= 151.284; P=.0001). Psoriatic patients had significantly lower
serum levels of 25(0OH)D (21.8ng/mL) than healthy controls (34.3ng/mL) (chi-square=11.5; P=.0007). Patients with bullous
diseases showed the lowest vitamin D mean values (18.2ng/mL). The linear multiple regression model showed 25(OH)D levels to be
influenced by age, season of blood vitamin D levels assessment, and psoriasis duration.

These results confirm the reduced vitamin D levels in psoriatic patients when compared to healthy controls, and provide new
evidence regarding the association of vitamin D levels and psoriasis duration. The limits of our study include its observational nature
and the small number of patients undergoing biological immunosuppressive therapies.

Abbreviations: 25(0OH)D = 25-hydroxyvitamin D, PASI = Psoriasis Area and Severity Index.
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Key points

e The association between psoriasis and vitamin D levels is
controversial, although well-documented.

e Our novel findings indicate that vitamin D levels correlate
with psoriasis duration.
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1. Introduction

Psoriasis is a chronic auto-inflammatory disease involving the
innate and acquired immunologic systems as well as keratinocyte
differentiation.!"!

Vitamin D, as a hormone, performs different tasks besides
being involved in calcium-phosphorus metabolism. In fact,
vitamin D receptors and CYP271B (enzyme responsible for 25-
hydroxyvitamin D (25(OH)D) synthesis) are present in several
different tissues.'”! Plasma 25(OH)D concentration is considered
by some authors as the best clinical indicator of vitamin D status,
reflecting the combined contributions of cutaneous synthesis and
dietary intake of vitamin D.P!

Recent literature has focused on the association of several
dermatological conditions, such as atopic dermatitis™ and
psoriasis,* = with lower than normal or highly deficient vitamin
D blood levels. The definition of vitamin D deficiency has been
much debated. Most agree that a serum level of 25(OH)D below
20ng/mL is an indication of vitamin D deficiency; whereas
vitamin D insufficiency is defined as a serum level of 25(OH)D
ranging from 20 to 30 ng/mL.®! These values do not necessarily
present with overt clinical symptoms, and have recently become a
concern due to their prevalence; mainly, associated with other
clinical conditions.’®! In this work, we further investigate the
association between psoriasis and vitamin D levels, trying to
clarify the currently controversial available data.”’

2. Materials and methods

From 2012 to 2014, 561 consecutive subjects were assessed
and divided into 3 groups: psoriasis patients, bullous
dermatoses patients (as a positive control group), and healthy
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controls (as a negative control group). Psoriasis and bullous
disease patients were recruited from the Units of Dermatology
of the University of Bari and Lecce “Vito Fazzi” Hospital,
while controls were recruited from among the elective
nononcological patients from the Unit of Plastic Surgery of
Bari. Anagraphical data, 25(OH)D blood levels, season of
serum vitamin D levels assessment, type of job (indoor
or outdoor), and menopause status (yes or no) were recorded
for each group. These data were collected since they may
have contributed to the measured vitamin D levels. In the
psoriatic patients, psoriasis duration, severity (mild Psoriasis
Area and Severity Index (PASI) <7, moderate PASI 7-12 or
severe PASI >12), family history, clinical presentation, and
previous and current therapies for psoriasis were also recorded.
Patients of all groups were recruited if aged >18 years. Patients
with concomitant chronic inflammatory disease or malignancy,
and those receiving therapeutic interventions that might
influence vitamin D status, including bisphosphonates,
systemic corticosteroids, vitamin D, and calcium supplements
were excluded. Psoriasis patients undergoing phototherapy
or topical vitamin D therapies were also excluded. All
included subjects were Caucasian, white-skinned, and from
the same geographical area to avoid differences in sun
exposure and vitamin D diet intake. All patients were
required to sign an informed consent. Data were collected
and analyzed anonymously, after insertion in a password-
protected database.

2.1. Statistical analysis

Data were inserted into a FileMaker Pro database and analyzed
with Microsoft Office Excel e STATA MP12 software.
Continuous variables were expressed as average+standard
deviation and range, while categorical variables were expressed
as proportions. The Ladder of powers test was used to assess the
distribution of variables. To assess the determinants of vitamin D
values, a multiple linear regression model was designed, using
vitamin D levels as outcomes and sex, age, job (indoor/outdoor),
menopause status, disease severity and duration, psoriasis clinical
type including psoriatic arthritis, current and previous treatment
for psoriasis, and season of vitamin D blood testing as
determinants. To compare the distribution of the categorical
variables in the 3 different groups, the chi-square test was used.
To compare quantitative continuous variables, the Kruskal-
Wallis test for independent samples with non-normal distribution
was used.

A value of P < .05 was considered statistically significant for
each test.
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Disease-related characterisitcs of the psoriasis patients group,
including psoriasis duration, subtype and administered therapy.

Parameters n %
34.3+18.5 (2-76)

Disease onset, years: Mean + standard
deviation (range)

Psoriasis duration: Mean + standard
deviation (years) (range)

15.1+14.9 (1-63)

Family history of psoriasis 56 329

Ca, mg/dL: Mean + Standard Deviation (range) 8.9+1.64 (2.3-10.4)

PTH, pg/mL: Mean +standard deviation (range) 58.8+33.8 (10.8-164)

Psoriasis subtypes
Vulgar psoriasis 74 435
Guttate psoriasis 1 0.6
Inverse psoriasis 1 0.6
Pustular psoriasis 3 1.8
Erytrodermic psoriasis 3 1.8
Scalp psoriasis 6 35
Palmo-plantar psoriasis 6 3.5
Mixed 76 447

Therapy
None 37 21.8
Topycal steroids 55 32.3
Acitretin 26 15.3
Methotrexate 21 12.3
Cyclosporine 12 7.1
Biologics 19 1.2

PTH=nparathyroid hormone.

3. Results

The study population included 561 subjects, of which 170 had
psoriasis (40 had psoriatic arthritis), 51 had an autoimmune
bullous disease (36 had pemphigus and 15 had pemphigoid), and
340 were healthy patients. Table 1 summarizes the characteristics
of the 3 studied patient groups, while Table 2 reports the intrinsic
characteristics of the psoriasis group.

Patient age was significantly different among the 3 groups (K=
13.609; P=.0011), but no significant difference occurred
between the psoriatic and healthy controls (K=4.5; P>.05).

Vitamin D levels were significantly different among the 3 groups
(K=151.284;P=.0001, Fig. 1). Psoriatic patients had significantly
lower serum levels of 25(OH)D (21.8ng/mL) than the healthy
controls (34.3ng/mL) (K=11.5; P=.0007). 45.8% (n 78) and
38.9% (n 66) of psoriasis patients were vitamin D deficient (<20
ng/mL) and insufficient (20-30ng/mL). Patients with bullous
diseases showed the lowest vitamin D mean values (18.2ng/mL).

The linear multiple regression model revealed 25(OH)D levels
to be influenced by age, season of blood vitamin D levels

Compared anagraphical and demographic characteristics of the psoriasis, bullous disease and control patients.

Parameters Psoriasis patients Bullous disease patients Healthy controls
n of patients 170 (40 arthropatic psoriasis) 51 (36 pemphigus/15 pemphigoid) 340

Age: Mean =+ Standard Deviation 49.3+16.7 58.9+11.3 49.4+16.6
Sex (M/F) 78/92 21/30 158/182
Menopause 36 (39.1%) 23 (76.7%) 99 (45.6%)

Job environment (indoor)
Vitamin D levels, ng/mL: Mean =+ standard deviation (range)
Blood test season: n of patients (%)

31 (18.2%)
21.8+12.3 (4.2-92.8)
Spring: 57 (33.5%)
Summer: 47 (27.6%)
Autumn: 25 (14.7%)
Winter: 41 (24.2%)

46 (90.2%)
18.2+11.1 (4.3-50)
Spring: 18 (35.3%)
Summer: 6 (7.6%)
Autumn: 15 (18.9%)
Winter: 12 (15.2%)

301 (88.5%)
34.3+13.3 (7.7-94.0)
Spring: 114 (33.5%)
Summer: 94 (27.6%)
Autumn: 50 (14.7%)
Winter: 82 (24.1%)
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Figure 1. Mean vitamin D values in the 3 groups (K=151,284; P=,0001).

assessment, and psoriasis duration. No other variables showed
any influence on 25(OH)D levels (Table 3).

4. Discussion

Data regarding the association between psoriasis and vitamin D are
presently controversial. Initial observations demonstrated signifi-
cantly lower vitamin D levels in psoriatic patients when compared
to healthy controls.'® Later studies did not confirm these
results.">'*1 However, many factors can affect vitamin D
deficiency and insufficiency prevalence, such as race, ultraviolet
radiation exposure, and vitamin D dietary intake;!'S! therefore,
caution is needed when comparing the different studies and results.

In our observation, the logistic regression analysis showed how
vitamin D serum levels related with patient age, season of blood
vitamin D levels assessment, and psoriasis duration. The latter
finding has only been evidenced once by a recent study,'® and
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therefore, constitutes a relatively novel finding in international
literature.

It is possible that patients with psoriasis may have lower
vitamin D levels than the ordinary population due to a series of
factors. In fact, low 25(OH)D levels can either represent the cause
or consequence of psoriasis, resulting from lack of sun exposure,
from frequent use of drugs that interfere with 25(OH)D
metabolism (such as gluco-corticoids and immunosuppressive
agents), or from low 25(OH)D intake.['®!”]

It is a known fact that patients with psoriasis, except those
undergoing phototherapy, tend to keep their affected areas
covered. This attitude, prolonged during the years, could lead to
decreased UV exposure with consequent reduced vitamin D
levels. Therefore, those affected by long-time psoriasis, and not
undergoing phototherapy, could possibly be more prone to
vitamin D reduced serum levels.!'”!

Another explanation lies in a possible pathogenic role of
vitamin D in psoriasis. Psoriasis is considered to be a Th1-Th17-
Th22-based autoimmune inflammatory disease that involves the
innate and acquired immunity."'®! A low 25(OH)D status is
known to be associated with an increased risk of developing Th1-
mediated autoimmune diseases. Moreover, a suppressive or
inhibiting effect of vitamin D has been demonstrated in many
autoimmune diseases through receptors on activated T lympho-
cytes, including rheumatoid arthritis, type 1 diabetes, inflamma-
tory bowel disease, and multiple sclerosis.['®1*!

Furthermore, vitamin D has been shown to regulate
keratinocyte differentiation.*®! In fact, at physiological concen-
trations, vitamin D promotes keratinocyte growth and develop-
ment, protecting them from early apoptosis. Vitamin D also
modulates the expression of K1 and K10 in the stratum
spinosum; 2 important keratins whose expression in psoriatic
skin is altered.?»**! Other studies have further supported this
concept with immunohistochemical and biochemical assays,
demonstrating the antiproliferative and pro-differentiating
effects in epidermal keratinocytes when exposed to 1,25(OH)
2D3.123] Finally, vitamin D has been shown to normalize the
distribution of integrins, which are commonly altered in psoriatic

Linear regression model: analysis of determinants of vitamin D serum levels.

Parameters Coefficient Standard error t P>t 95% Confidence interval
Gender —.0493187 .0378519 -1.30 193 —5.193702 —.1449925
Age 6.346567 .0219745 2.04 .043 —.1236739 .0250366
Work 2.619994 1.551449 1.69 .092 —.4276335 5.667622
Menopause —.8681853 1.683636 —0.52 .606 —4.175478 2.439108
Blood test season: Spring —8.334404 3.378008 —2.47 014 —14.97008 —1.698729
Blood test season: Summer —13.78763 3.661869 -3.77 .000 —20.98092 —6.594349
Blood test season: autumn —7.613705 3.284517 —2.32 .021 —14.06573 —1.161683
Blood test season: winter —7.645746 3.517007 —2.17 .030 —14.55447 —.7370252
Psoriasis duration (years) —6.852053 .0733615 —2.12 .038 —18773 .1004891
Psoriasis severity .5200099 1.378279 0.38 .706 —2.187447 3.227466
Psoriasis subtypes: vulgar —5.682281 2.978487 —-1.91 .057 —11.53315 1685852
Psoriasis subtypes: erytrodermic —7.453852 8.808799 —0.85 .398 —24.75764 9.849932
Psoriasis subtypes: nail —.9358936 2.281435 —0.41 682 —5.417487 3.545699
Psoriasis subtypes: guttate 3446441 9.700153 0.04 972 —18.71009 19.39938
Psoriasis subtypes: inverse —6.558932 13.96536 —-0.47 .639 —33.99214 20.87428
Psoriasis subtypes: palmo—plantar —2.071977 4.346471 —0.48 634 —10.61008 6.466121
Psoriasis subtypes: pustular 3.724187 5.720327 0.65 515 —7.512679 14.96105
Psoriasis subtypes: scalp —2.331333 2.659612 —0.88 .381 —7.555809 2.893143
Psoriasis subtypes: genital —6.166517 9.749706 —0.63 527 —25.3186 12.98556
Psoriatic arthritis —3.868375 6.837947 —0.49 542 —11.56437 7.357548
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skin, such as CD26 and ICAM-1, in the dermal-epidermal
junction./1%24

Despite these evidences, the precise role of vitamin D in
psoriasis is still unclear.!*****! but one could suppose low vitamin
D levels could favor psoriasis chronicization, thorough a reduced
inhibitory effect on T lymphocytes. However, of note, the
correlation between psoriasis severity and vitamin D levels is also
controversial, and no correlation has been discovered with
psoriasis duration prior to this observation. Finally, psoriatic
patients are known to suffer from metabolic syndrome, leading to
a series of comorbidities, including an increased Body Mass Index
and obesity.!*”! The latter translates in increased fat deposits, in
which vitamin D tends to accumulate; consequently, reducing
circulating bioavailable levels.*®**! In fact, decreased circulating
vitamin D observed in subjects with severe psoriasis has been
tentatively explained via the liposolubility of vitamin D and its
reduced bioavailability in patients with a high percentage of fat
content.***! Similarly, in another study, psoriasis patients with
low serum vitamin D showed more comorbidities, especially in
terms of a higher prevalence of increased BMI or dyslipidemia.l>?!

To conclude, our results confirmed reduced vitamin D levels in
psoriatic patients when compared to healthy controls, which
provides new evidence regarding the association of vitamin D
levels and psoriasis duration. The limitations of our study include
its observational nature and the small number of patients
undergoing biological immunosuppressive therapies. Further
observational and randomized-controlled clinical trials are
warranted to confirm our results.
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