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ABSTRACT

Background: There is increasing evidence on the association between vitamin D insufficiency
and plaque psoriasis, but the impact of vitamin D status on disease severity and vice versa has
not been well reported. The present study was aimed to investigate the level of 25-
hydroxyvitaminD [25(OH)D] and the prevalence of vitamin D abnormalities in patients with
plaque psoriasis and in those without psoriasis and to study the association between vitamin D
level and disease severity.
Materials and Methods: This case-control study was conducted at the Dermatology
Outpatient Clinic, Azadi Teaching Hospital from November2018 to March 2019, which
included 77adult patients with plaque psoriasis and109 healthy individuals. The two groups
were matched for age, sex and BMI. The Psoriasis Area and Severity Index (PASI) of disease
were determined and categorized as follow: Mild-to-Moderate: PASI score <12 and severe —
PASI score >12.Vitamin D status was assessed by measurement of serum 25(OH)D
concentrations.
Results: Significantly lower 25(OH)D levels(p<0.001) were found in psoriatic patients
compared to healthy individuals. The mean 25(OH)D was lower in patients with severe disease
state in comparison with that for mild or mild-to-moderate severity (P=0.170 and p= 0.057,
respectively).Patients with insufficient 25(OH)D <20 ng/ml had a higher PASI score compared
to those with adequate 25(OH)D >20 ng/ml (16.30 vs. 11.35, p=0.032).The vitamin D
deficiency quantitated by 25(OH)D<10 ng/ml was detected in 19(24.7%) of patients with
plaque psoriasis as compared to 13(11.9%) in healthy individuals(p<0.010).
Conclusions: A low vitamin status is present in the majority of patients with plaque psoriasis,
particularly among those with severe disease.

Duhok Med J 2025; 19 (1): 35-43.

Keywords: .......
V itamin D deficiency has been shown be a chronic inflammatory disease. This
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investigation by dermatologists and other
physicians®. Hence, it is essential to know
the level of serum vitamin D and the
prevalence of vitamin D deficiency among
patients with plaque psoriasis. As data on
the subject is scared particularly in the
population of Kurdistan region, Iraq’. To
gain into the association between vitamin D
and psoriasis, we measured serum
25(0OH)D level and analyzed its relation to
PASI score in a sample of patients with
plague psoriasis.

MATERIALS AND METHODS

Patients and study design

This case-control study was performed at
the Dermatology Outpatient Clinics, Azadi
General Teaching Hospital in Duhok,
Kurdistan Region, Iraq, from November
2018 to March 2019. It had been formally
approved by the Research Ethics
committee; Directorate of Health of Duhok
and the Institutional Review Board of
Duhok College of Medicine with the
reference number of (27032018-2). Chronic
plaque psoriasis of varying severity who
attended the Outpatient Clinic was included
in this study. The healthy individuals as a
control group were recruited from the staff
and workers of the same hospital and
matched for age, gender, and BMI. A verbal
consent was taken from all patients and
healthy individuals. Inclusion criteria were
patients with clinical chronic plaque
psoriasis and apparently healthy individuals
with negative family history of psoriasis.
Patients with renal impairment, chronic
liver disease, and patients who received
topical vitamin D analogue and systemic
supplement for the last two months and
exposed to phototherapy for the last six
months were excluded from the study.
Diagnosis and Severity of Psoriasis

The diagnosis of psoriasis was based on the
criteria of Canadian Psoriasis Guidelines
Committee, 200910. The severity of the
disease was measured using the Psoriasis
Area and Severity Index (PASI),
categorized as follows: Mild-to-Moderate -
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PASI score <12 and severe —PASI score
>12.

Data collection

The  general and  anthropometric
information was taken from all patients and
healthy individuals that included age, sex,
height, weight, metabolic diseases, family
history of psoriasis and drug history. Body
Mass Index (BMI) was calculated by
dividing weight in Kg by squared height in
meter. The category of BMI was arranged
as follows: healthy weight 18.5-24.9
kg/m?, overweight 25 — 29.9 kg/m? and
obese more than 30 kg/m2'!.

Assessment of vitamin D status

The vitamin D status was assessed
according to the following criteria; severe
deficiency-serum 25(OH)D concentration
below 10 ng/ml. insufficency10-30 ng/ml
and sufficiency>30 ng/ml. A cutoff point
of<20 ng/ml of 25 (OH)D was used to
classify patients as on low vitamin D status.
Sample Collection

Morning Blood samples were collected
between 9.00-11.30 AM at the Lab
Department of Clinical Biochemistry at
Azadi General Teaching Hospital. About
5Sml of blood was withdrawal by
venipuncture using vacutainer from the
antecubital vein and collected in BD
Vacutainer System CAT-plain tubes; the
serum was separated by centrifugation at
3000 rpm for 10 minutes. Then, the serum
was used for analysis of serum 25(OH) D.
Biochemical Analysis

Cobas 6000 Roche (open, automated,
discrete and random-access measured
serum concentration of 25(OH) D
depending on electrochemiluminescence
immunoassay. The measurement was
performed through employing vitamin D
Binding protein (VDBP) in capturing both
25-hydroxyvitamin D3 and D2. This assay
for quantitative determination of total
vitamin D sufficiency.

Statistical analysis

Values were expressed as mean + standard
deviation, a significance level of difference
was determined using the student’s t-test.
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Intergroup comparison analyzed by one-
way analysis of variance
(ANOVA). P<0.05 was considered
statistically significant. The statistical
calculations were performed by Statistical
Package for Social Science SPSS version
24 (SPSS 24; IBM Corp; USA).

RESULTS

This study included 77 patients with plaque
psoriasis and 109 healthy individuals as
controls. Moderate-to-severe psoriasis was
observed in 93.5% of the patients (n=72).
The general information of the patients with

psoriasis and the controls has been
described in [Table 1]. Fifty-seven (74.0%)
patients were on drugs for disease
treatment, and 22 patients (28.6%) had a
family history of psoriasis. The mean value
of the PASI score was 14.56 (Interquartile
Range [IQR]: 26.60), ranged between 6.0
and 56.0. The mean disease duration 4.0
years, ranged between half and 30 years.
The serum 25(OH) D concentration was
significantly lower in patients compared to
controls (14.60 +7.82 vs. 23.91+10.68
ng/ml), P<0.001.

Table 1- General information of patients and controls

Variables Cases Controls P-value
Number 77 109
Age (year) 36.56+14.60 36.13+11.79 0.825*
Range: 18-70 years Range: 18-74 years
Sex 0.730%*
Male 38 (49.4) 51 (46.8)
Female 39 (50.6) 58 (53.2)
BMI (Kg/m?) 27.38+6.48 27.07+4.62 0.723*
Range: 15.56-46.56 Range: 17.75-37.10
Drug history 57 (74.0%) -
Family history 22 (28.6%) -
Disease duration (year) ;23;:?121 £30 -
Disease severity 14.56+27.55
PASI score Range: 6.0-56.0 )
25(OH)D (ng/mL) 14.60+7.82 23.91£10.68 <0.001*

Range :4.43-38.68

Range:7.50-52.70

*Independent t-test and **Chi-square tests were performed for statistical analyses.
The data for disease duration, disease severity, and PASI score are median (Interquartile range). Other data are in

Mean + Standard deviation.

The prevalence of low vitamin D status
(25(OH)D <20 ng/ml) was found among
64.9% patients with plaque psoriasis
compared to 37.6% in the controls,

p<0.001. Severe vitamin D deficiency
[25(OH)D<10 ng/ml was found in 24.7%of
patients compared to 11.9%, p<0.00lin
healthy controls [Table2].

Table 2- Vitamin D level in patients with psoriasis and controls

25(0OH) D (ng/ml) Cases (n=77) n (%) Controls (n=109) n (%) P-value
<20 (Deficiency) 50 (64.9) 41 (37.6) <0.001
20-30 (Insufficiency) 23 (29.9) 35(32.1)
30 — 100 (Normal) 4(5.2) 33 (30.3)
< 10 (Severe Deficiency) 19 (24.7) 13 (11.9) <0.001
10-30 (Insufficiency) 54 (70.1) 63 (57.8)
30 — 100 (Normal) 4(5.2) 33 (30.3)

Table 3illustratesthe mean £ SD of age,
BMI, disease duration and PASI score

stratified by 25 (OH) D cutoff points of 20
ng/ml. Patients with 25(OH) D levels < 20
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ng/ml had significantly higher PASI score significant differences were found in the
and lower age compared to those with sex distribution, BMI, drug history, family
25(0OH) D >20 ng/ml (P=0.032 and history and disease duration.

p=0.036, respectively). No statistically

Table 3- Baseline characteristics in psoriasis patients with 25(OH)D less and more than 20 ng/mL

Variables 25 (OH)D <20 ng/ml 25 (OH)D >20 ng/ml P-Value
Number 50 27
Age (year) 29.5426.5 42.0+20.0 0.036%*
sk
Sl\‘j[’;le 21 (42.0) 17 (63.0) 0.09
Fomale 29 (58.0) 10 (37.0)
BMI (Kg/m?) 25.69+12.68 27.82+4.98 0.173*
. kk
]3:;‘% History 38 (76.0) 19 (70.4) 0.591
o 12 (24.0) 8(29.6)
. . sk
F;;uly History 14 (28.0) 8 (29.6) 0.880
0 36 (72.0) 19 (70.4)
Disease duration (year) 4.549.5 4.0£9.0 0,871%*
PASI Score 16.30+£29.20 11.35+24.85 0.032*
* Mann-Whitney U-test and ** Pearson Chi-Square test were performed for statistical analyses.
Table 4 illustrates mean +SD of 25(OH)D of mild or mild to moderate severity, but the
in patients with different disease severity. difference was not significant, (P=0.170
Patients with severe disease state had a and p= 0.057, respectively).

lower vitamin D level compared with that

Table 4- Serum 25(OH) D levels in patients with different disease severity

Disease state Number 25 (OH)D (ng/ml) P-value
Mild (PASI Score <7) 5 18.3248.26 0.170%*
Moderate (PASI Score 7-12) 28 15.20+£7.06
Severe (PASI Score >12) 44 13.81£6.15
PASI Categories 0.057%*
Mild-Moderate (PASI Score <12) 33 15.67+6.86
Severe (PASI Score >12) 44 13.81£6.15

*ANOVA-One way and **Independent t-tests were performed for statistical analyses.
DISCUSSION previous studies. It is important to note that

th jority of the patient lled in th.
The results of this study showed © MajorTty o1 the patichis enrored I Te

o . present study had moderate-to-severe
significantly higher prevalence of severe

tamin D defici h 1 disease, and with low vitamin D status,
vitamin eeiency toge ther Wlt ower suggesting that vitamin D status play an
mean 25(OH)D levels in patients with

O important mechanism through which severe
plaque psoriasis 1 Duhok compared to deficiency can influence higher risk of
healthy ! ndividuals. The regults ‘conﬁrm an psoriasis and may be the main determinant
ass0c1§1t10n betweqn low vitamin D status of disease severity. In agreement with this
and disease severity, as the mean PASI

b di , i1 L finding, a study by Pokharel and his
score observed in patients with low vitamin colleagues12have reported a link between
D status [25(OH)D<20 ng/ml] was

.. . _ low concentration of vitamin D and disease
s1gp1ﬁcantly hlgh.e r than that observed in severity in patients with plaque psoriasis.
patients . W1th[25(OH)D>20.ng/ml].to Other studies have supported this
include specifics on how they align with observation, reporting that vitamin D
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deficiency results in a positive impact on
disease severity13,14. The level of serum
vitamin D in psoriasis patients compared to
in healthy individual has been assessed in
other settings as well. For example,
Atwaand his colleagues? conducted a
cross-sectional study in Saudi Arabia from
March to September 2012. In contrast with
our findings, they did not find a link
between low concentration of vitamin D
and disease severity in patients with
psoriasis. But they also found that vitamin
D levels were significantly lower in
psoriasis patients compared to their
matched controls. This lower level of the
vitamin was found even after adjustment
for confounding factors. The low levels of
25(OH)D have been shown to associate
with C-reactive protein and BMI and
patients with a BMI greater than 27 kg/m2
had a higher risk of 25(OH)D
insufficiency15.The association of BMI
and 25(OH)D was studied, and the results
showed that BMI nearly similar in patients
with different vitamin D status. These
results are in agreement with previous
studies 16,17.

The link between age and vitamin D status
has been studied, but the results are
controversial yet. Nayak and his
colleagues18observed a direct correlation
between age and vitamin D, While others
did not find this kind of associationl9,
20.The results confirm a link between age
and vitamin D status, with the lowest serum
25(OH)D levels found in younger psoriasis
patients, which is similar to results of other
studies22.

The potential mechanism behind vitamin D
function may involve in the high levels of
vitamin D receptor (VDRs) that found on
dendritic cells, T and B lymphocytes, and
macrophages. These cells are functionally
affected by the binding of activated 1,
25(0OH)D23. Furthermore, there is some
evidence that emphasized vitamin D has a
regulatory role in immune system. The
presence of vitamin D receptors (VDRs)

has been found in most immune cells, such
as activated CD4+ and CD8+ lymphocytes,
and dendritic cells24,25. Thus, the levels of
vitamin D and its cell receptor could be an
important mechanism in reducing disease
severity  in  autoimmune  disease.
Accumulative evidence supports a wide
array of immune-regulatory effects by
vitamin D, including anti-inflammatory
effects among patients with plaque
psoriasis26, 27.

As expected, severe psoriasis is associated
with lower levels of 25(OH)D and
unfavorable changes in disease severity.
This finding may confirm that a low
vitamin status is present in the majority of
patients with plaque psoriasis, particularly
among those with severe disease. This may
reflect the additive effect of vitamin D
status on disease severity. A limitation of
our study is the small sample size and the
limited number of settings from which
participants were drawn in addition; the
inadequate number of mild cases observed
in the study is another limitation. Consider
suggesting that future studies include larger
sample sizes and account for additional
variables such as socioeconomic status,
dietary factors, and seasonal variations.
Infectious diseases and types of treatments
may play interacting roles with vitamin D
status that predispose psoriasis.

CONCLUSION

This study indicated that approximately two
thirds of the patients with psoriasis were
with low vitamin D status. This lower
vitamin D status appeared to be more
prevalent in those with severe psoriasis, but
it was no significant association between
25(0OH) D concentration and disease
severity.

RECOMMENDATION

The patients with psoriasis are required to
be screened for concentration of vitamin D
in the routine clinical practice.
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The vitamin D supplementation could be
suggested as an effective public health
intervention in general population.
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