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Objective. The levels of vitamin D, trace elements, and glucose and lipid metabolism in psoriasis were evaluated, and their value in
disease diagnosis and severity evaluation was explored.Methods. In this study, the serum trace elements, blood glucose, and blood
lipid indexes of 360 patients with psoriasis and 500 healthy subjects were compared and analyzed. Results. The results of 25-(OH)
D3, Cu/Zn, and HDL-C in patients with psoriasis were significantly different from those in the control group. With the
aggravation of the disease, Psoriasis Area and Severity Index (PASI) was positively correlated with 25-(OH) D3 and HDL-C
and negatively correlated with Cu/Zn. The AUC of the three indexes for the diagnosis of psoriasis was 0.899, 0.675, and 0.848,
respectively. Conclusion. There are metabolic abnormalities of 25-(OH) D3, Cu/Zn, and HDL-C in patients with psoriasis, and
paying attention to these indicators is conducive to the diagnosis of disease.

1. Introduction

The global incidence of psoriasis is 2%~3%, and the inci-
dence of Asians is 0.4%. The clinical manifestations are
mainly erythema and scales. The disease can be found
throughout the body, especially in scalp and limb extension
[1]. The clinical manifestations are mainly erythema and
scales. The disease can occur throughout the body, and the
scalp and limbs are more common. The clinical treatment
of the disease is difficult and easy to relapse, which seriously
affects the quality of life and health of patients. The research
on its pathogenesis has always been the focus and difficulty
of dermatology research. Many scholars believe that it is
related to the imbalance of Th1/Th2 and Th17/IL-17 and
the proliferation of keratinocytes. In addition, with the deep-
ening of research, some scholars have found that vitamin
deficiency or deficiency [2], trace elements [3], and glucose

and lipid metabolism [4] are ubiquitous in the serum of
patients with psoriasis. However, there is no comprehensive
analysis of the relationship between the three and psoriasis.
In this paper, we will study the correlation between these
characteristics and psoriasis, which may help us to further
study the pathogenesis and even provide better ideas for its
treatment.

2. Object and Method

2.1. Source of Research Object. 360 patients with psoriasis
admitted to our department of dermatology from January
2019 to December 2020 were selected as the study group. They
all met the diagnostic criteria of psoriasis: red inflammatory
papules with clear boundaries were first found, and then the
lesions gradually increased or fused into plaques, showing
brown red color, infiltration at the base, inflammatory
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erythema around the lesions, and adhesion of several layers of
scales on the surface. The characteristic manifestations were
film phenomenon and dotted bleeding. According to the
characteristics of skin lesions, the patients were divided into
four types: normal type, pustule type, joint type, and red skin
type. Inclusion criteria were as follows: 18~65 years old, imple-
mentation of the study with informed consent of patients and
approval by the Hospital Ethics Committee. Exclusion criteria
were as follows: patients received systematic treatment four
weeks before admission, including hormone, Avi A, immuno-
suppressant and biological inhibitor treatment, severe endo-
crine systemic diseases, pregnant women, lactation women
and diabetes, hypertension, and mental disorders. After
screening, a total of 360 patients in the study group were
included, including 178 males and 182 females, with an aver-
age age of (42:98 ± 12:45) years. Normal type, pustular type,
joint type, and red skin type patients were 211, 20, 104, and
25 cases, respectively. In the same period, 500 healthy patients
were included in the control group. The number of males and
females in the group was 247 and 253, respectively, with an
average age of (43:12 ± 13:08) years.

2.2. Method. After admission, 2.5–3.0mL venous blood was
collected from each of the two groups for detection of
related indicators. Laboratory tests included serum 25-
(OH) D3, sodium (Na), potassium (K), calcium (Ca), phos-
phorus (P), magnesium (Mg), iron (Fe), selenium (Se),
copper (Cu) and zinc (Zn), total cholesterol (TC), triglycer-
ide (TG), low-density lipoprotein cholesterol (LDL-C),
high-density lipoprotein-cholesterol (HDL-C), and fasting
blood glucose (FPG). The related test items were completed
by the laboratory staff of our hospital, and the final test
results were obtained through the database of the calcula-
tion system of the laboratory and the physical examination
center of our hospital. The determination of trace elements
uses the German Roche automatic biochemical analyzer
(Cobas-6000) and the company’s production kit, blood glu-
cose, and blood lipid test in patients with venous blood col-
lected using low-speed centrifuge (Anhui Jiawen JW-1046),
3000 r/min and centrifugal 10min and serum separation
using automatic biochemical analyzer (Abbott-16000) for
detection. In addition, Psoriasis Area and Severity Index
(PASI) was used to evaluate the severity of lesion area in
patients with psoriasis. The score ranged from 0 to 72
points. The higher the score, the more serious the disease.
PASI score 12 was divided into the severe group.

2.3. Statistical Method.We first carry out the normality test
on all data, the measurement data conforming to the nor-
mal distribution are expressed as mean ± SD, and t-test or
one-way ANOVA was used. The enumeration data were
expressed as %, and chi-square test was used for compar-
ison between groups. Pearson correlation analysis was
used for correlation analysis. ROC curve was used to eval-
uate the detection performance of the included indicators.
All data were statistically calculated based on SPSS 21,
with P < 0:05 as statistically significant.

3. Results

3.1. Comparison of Laboratory Results between Patients and
Control Group. Results of each index of psoriasis patients
in the study group and healthy control group are as follows:
Table 1 and Figure 1.

3.2. Comparison of Laboratory Results between Different
Groups in Patients with Psoriasis. The average PASI score
of 360 patients with psoriasis was (23:41 ± 10:22), and the
number of patients in the mild, moderate, and moderate
groups was 108,131, and 121, respectively. The comparison
of three groups of laboratory tests showed that 25-(OH)
D3, Fe, Se, and HDL-C in the moderate group were lower
than those in the mild group, and Cu, TC, TG, and FPG
were higher than those in the mild group (P < 0:05). The dif-
ferences in Zn and Cu/Zn between the moderate group and
the severe group were also significant, but the Zn level in the
moderate group was higher, and the Cu/Zn level in the
severe group was higher (P < 0:05). In the severe group
and the mild group, the levels of Cu/Zn and FPG were
higher in the former group, while those of 25-(OH) D3, Fe,
Se, Zn, and Cu were higher in the latter group, and the above
indexes were statistically different (P < 0:05). With the
aggravation of the disease, 25-(OH) D3, Fe, Se, Zn, and
HDL-C showed a decreasing trend, and Cu, Cu/Zn, TC,
TG, and FPG showed an increasing trend, as shown in
Table 2.

3.3. Correlation Analysis between PASI and Each Index of
Patients. PASI was negatively correlated with 25-(OH) D3,
Fe, Se, Zn, and HDL-C and positively correlated with Cu,
Cu/Zn, TC, TG, and FPG, as shown in Table 3.

3.4. Multifactor Analysis of Psoriasis.With psoriasis or not as
the dependent variable (yes = 1, yes = 0), and the index with
P value less than 0.05 between the study group and the con-
trol group as the independent variable, the multifactor logis-
tic regression was performed. It was observed that 25-(OH)
D3, Cu/Zn, and HDL-C were independent influencing fac-
tors for the incidence of patients (P < 0:05), as shown in
Table 4.

3.5. ROC Curve Analysis of Each Index Predicting the
Incidence of Patients. The AUC parameters of 25-(OH) D3,
Cu/Zn, and HDL-C in the diagnosis of psoriasis were
0.899, 0.675, and 0.848, respectively, all of which had good
sensitivity. 25-(OH) D3 and Cu/Zn had good specificity,
and HDL-C specificity is low, as shown in Table 5 and
Figure 2.

4. Discussion

The etiology of psoriasis is complex. Genetics, immunity,
environment, and infection are important factors in the
pathogenesis of psoriasis [5]. Among them, immune system
disorder is the key factor leading to psoriasis, and its operate
may be contacted to the excessive production of proinflam-
matory factors caused by the increase in the activity of
Th1, Th17, and Th22 lymphocytes. In addition, the change
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of trace elements in the human body is also considered as a
suspicious factor for its pathogenesis [3]. In Qadim et al.’s
study, serum calcium levels in 98 patients with psoriasis
and 100 patients without psoriasis were compared. It was
found that 37.2% of patients with psoriasis had hypocalce-
mia, while the probability of hypocalcemia in the control
group was much lower than that in the psoriasis group
(37.2% vs. 9.0%) [6]. Psoriasis, an important systemic
inflammatory disease, may have a common pathogenesis
with metabolic diseases such as diabetes, insulin resistance,
obesity, and cardiovascular disease, leading to multiple com-
plications in such patients [7].

In this study, we compared the size of serum vitamins,
trace elements, and related glycolipid indicators in patients
with psoriasis and healthy people and analyzed the influenc-
ing factors of psoriasis. The results may have important clin-
ical significance for the screening and treatment of patients
with psoriasis. In comparison of laboratory test results, we
found that the levels of 25-(OH) D3, Mg, Fe, Se, Zn, and
HDL-C in patients with psoriasis were significantly lower
than those in healthy people, and the levels of Cu, Cu/Zn,
TC, TG, LDL-C, and FPG were significantly increased. In
addition, by comparing the indicators between groups with
different disease levels, it was found that with the aggrava-
tion of the patient’s condition, 25-(OH) D3, Fe, Se, Zn,
and HDL-C showed a decreasing trend, and Cu, Cu/Zn,
TC, TG, and FPG showed an increasing trend. The correla-
tion analysis showed that PASI was negatively correlated
with 25-(OH) D3, Fe, Se, Zn, and HDL-C and positively
correlated with Cu, Cu/Zn, TC, TG, and FPG. These find-
ings are similar to previous studies. Tajjour et al. found that
the serum concentration of 25-(OH) D3 in patients with
psoriasis was lower than that in healthy people with normal

physical examination room. In this study, 25-(OH) D3 was
negatively correlated with PASI (r = −0:435, P < 0:001),
and 25-(OH) D3 in patients with severe diseases was also
decidedly lower than that in patients with mild or moderate
diseases [8]. Vitamin D is an immunoregulatory hormone,
and the inhibitory effect of T lymphocytes activated by
receptors has been confirmed in many autoimmune diseases
[9]. Vitamin D can regulate the secretion of IL-10 by T cells,
thereby participating in the reduction of Th2 cells and
reducing inflammatory response. In addition, vitamin D
has been proved to be able to regulate the differentiation of
keratinocytes [10]. Although the relationship between 25-
(OH) D3 and PASId were obtained in this study, there was
still controversy over the correlation between them. More
clinical trials were needed to ensure the accuracy of our
results.

Trace elements play an important role in various reac-
tions and metabolism in human body and play a role in
immune and inflammatory reactions [3]. At present, many
studies have analyzed the results of serum trace element
concentration in patients with psoriasis. A case-control
study by Sudhakar et al. compared the serum electrolyte
concentrations of 25 patients and 25 control groups. The
results showed that compared with the normal group, the
Na and Na/K of the former were higher (P < 0:001), and K
was lower (P < 0:001) [11]. In this study, two groups of Na
and K P value is greater than 0.05, not obvious indigenous.
Basavaraj et al. found that PASI showed lower Fe content
in patients with mild and severe psoriasis compared with
healthy people with normal physical examination
(P < 0:001), and the same finding was found in this study
[12]. Mohammad et al. compared the serum concentrations
of Cu, Zn, and Mg in the control group matched the age and

Table 1: Differences in laboratory test results between the two groups.

Factors Study group (n = 360) Control group (n = 500) t value P value

25-(OH) D3 (ng·mL-1) 26:03 ± 4:35 40:68 ± 5:13 43.980 <0.001
Na (mmol·L-1) 140:12 ± 10:54 140:25 ± 8:43 0.201 0.841

K (mmol·L-1) 4:56 ± 0:94 4:51 ± 1:67 0.513 0.608

Ca (mmol·L-1) 0:79 ± 0:12 0:80 ± 0:14 1.096 0.273

P (mmol·L-1) 1:10 ± 0:08 1:11 ± 0:06 1.725 0.085

Mg (mmol·L-1) 1:55 ± 0:43 1:79 ± 0:31 9.512 <0.001
Fe (mmol·L-1) 4:20 ± 1:07 5:12 ± 1:06 12.510 <0.001
Se (μg·L-1) 75:52 ± 16:08 89:59 ± 28:17 8.780 <0.001
Zn (μmol·L-1) 56:60 ± 8:23 88:04 ± 10:65 46.84 <0.001
Cu (μmol·L-1) 16:23 ± 2:40 15:52 ± 4:01 2.995 0.003

Cu/Zn 0:25 ± 0:06 0:16 ± 0:03 28.900 <0.001
TC (mmol·L-1) 4:59 ± 0:38 4:26 ± 0:21 16.270 <0.001
TG (mmol·L-1) 1:45 ± 0:49 0:95 ± 0:11 22.060 <0.001
LDL-C (mmol·L-1) 2:53 ± 0:35 2:45 ± 0:09 4.892 <0.001
HDL-C (mmol·L-1) 1:23 ± 0:28 1:43 ± 0:15 13.510 <0.001
FPG (mmol·L-1) 4:95 ± 2:01 4:51 ± 0:02 4.896 <0.001
Data are presented as mean ± SD, unless otherwise indicated.
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Figure 1: Continued.

4 Computational and Mathematical Methods in Medicine



Cu
 (𝜇

m
ol

·L
-1

)

⁎20

Study group
Control group

15

10

5

0

(j)

⁎⁎

C
u/

Zn

0.4

Study group
Control group

0.3

0.2

0.1

0.0

(k)

6

Study group
Control group

4

2

0

Tc
 (m

m
ol

·L
-1

)

⁎⁎

(l)

⁎⁎

TG
 (m

m
ol

·L
-1

)

2.5

2.0

Study group
Control group

1.5

1.0

0.5

0.0

(m)

3

Study group
Control group

2

1

0

⁎⁎

LD
L-

C 
(m

m
ol

·L
-1

)

(n)

⁎⁎

H
D

L-
C 

(m
m

ol
·L

-1
)

2.0

Study group
Control group

1.5

1.0

0.5

0.0

(o)

FP
G

 (m
m

ol
·L

-1
)

8

Study group
Control group

4

6

2

0

⁎⁎

(p)

Figure 1: Comparison of laboratory results between patients and control group. (a) 25-(OH) D3 in the study group and control group. (b)
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gender of 40 patients with psoriasis. They observed that Zn
level was negatively correlated with the severity of psoriasis,
and Cu and Mg were not correlated with it [13]. This study
also found that Zn was negatively correlated with the
patient’s condition. The difference was that Se was also neg-
atively correlated with the severity of psoriasis, and Cu was
positively correlated with it. Similarly, Aggarwal et al. also
found that Cu and Cu/Zn were closely related to the severity

of psoriasis [14]. Ala et al. observed that the serum Cu level
of patients was higher than that of the control group [15].
We analyzed the causes of serum trace element disorder in
patients, which may be related to oxidative stress. Copper
is a cofactor of many enzymes and participates in cell
respiration, free radical scavenging, iron metabolism, tyrosi-
nase metabolism, and collagen synthesis [14]. In inflamma-
tory response and psoriasis arthritis, the mechanism of the
increase in copper content is still unclear, and it is generally
accepted that this change is related to the increase in copper
blue protein. Shahidi-Dadras et al. found that the increase in
copper blue protein in patients indicates the increased risk of
myocardial infarction and cardiovascular disease in patients
with psoriasis [16]. Zinc is the most abundant trace element
in cells. Appropriate amounts of copper and zinc can reduce
free radicals and enhance the antioxidant capacity of the
body [17]. It is worth mentioning that the changes of serum
copper-zinc ratio can be used as biochemical indicators of
antioxidant or severity. Selenium level is closely related to
immune function. Wu et al. showed that selenium content
was proportional to immunoglobulin content. The lower
serum selenium, the lower antioxidant, and immune func-
tion [18]. World Health Organization (WHO) recom-
mended that adults supplement selenium (50-200μg/d)
and zinc (15mg/d) daily. Only about 49% of people in China
reach or exceed the recommended amount [19]. Therefore,
reasonable intake of trace element supplements is necessary
for the prevention or treatment of psoriasis.

For a long time, a large number of studies have been
dedicated to exploring the changes in serum lipid concentra-
tions in patients with psoriasis. It is gratifying that a large
number of studies have also confirmed that dyslipidemia is

Table 2: Comparison of laboratory results between different groups in patients with psoriasis.

Factors Mild group(n = 108) Moderate group (n = 131) Severe group(n = 121) F value P value

25-(OH) D3 (ng·mL-1) 27:64 ± 3:02 26:28 ± 3:03∗ 24:79 ± 3:00∗# 25.730 <0.001
Na (mmol·L-1) 140:03 ± 5:39 140:61 ± 5:40 139:64 ± 5:36 2.714 0.068

K (mmol·L-1) 4:55 ± 1:17 4:52 ± 0:96 4:48 ± 0:25 0.185 0.831

Ca (mmol·L-1) 0:81 ± 0:26 0:78 ± 0:15 0:76 ± 0:06 2.423 0.090

P (mmol·L-1) 1:11 ± 0:08 1:10 ± 0:05 1:10 ± 0:04 1.123 0.327

Mg (mmol·L-1) 1:62 ± 0:21 1:59 ± 0:29 1:55 ± 0:32 1.812 0.165

Cu (mmol·L-1) 15:36 ± 2:30 16:42 ± 2:10∗ 16:55 ± 2:07∗ 10.400 <0.001
Cu/Zn 0:24 ± 0:04 0:25 ± 0:06 0:27 ± 0:03∗# 12.950 <0.001
Zn (μmol·L-1) 60:49 ± 12:78 56:18 ± 9:51 54:06 ± 10:16∗# 10.420 <0.001
Se (μg·L-1) 80:46 ± 9:02 74:05 ± 12:79∗ 70:66 ± 10:08∗# 23.740 <0.001
Fe (mmol·L-1) 4:62 ± 1:32 4:16 ± 1:20∗ 3:75 ± 1:91∗# 9.502 0.034

TC (mmol·L-1) 4:01 ± 0:23 4:09 ± 0:11∗ 4:13 ± 0:24∗ 10.660 <0.001
TG (mmol·L-1) 1:31 ± 0:18 1:39 ± 0:12∗ 1:40 ± 0:19∗ 10.150 <0.001
LDL-C (mmol·L-1) 2:35 ± 0:21 2:34 ± 0:42 2:27 ± 0:14 2.689 0.069

HDL-C (mmol·L-1) 1:93 ± 0:32 1:82 ± 0:44∗ 1:75 ± 0:26∗ 7.535 <0.001
FPG (mmol·L-1) 4:79 ± 0:37 4:92 ± 0:26∗ 5:10 ± 0:35∗# 26.110 <0.001
The difference between the mild group in Table 1 was statistically significant with ∗P < 0:05. The difference between the moderate group was statistically
significant with #P < 0:05.

Table 3: Relationship between PASI and indexes of patients.

Factors
PASI

r P

25-(OH) D3 (ng·mL-1) -0.435 <0.001
Na (mmol·L-1) -0.120 0.228

K (mmol·L-1) -0.264 0.165

Ca (mmol·L-1) -0.175 0.246

P (mmol·L-1) -0.063 0.478

Mg (mmol·L-1) -0.119 0.052

Fe (mmol·L-1) -0.521 <0.001
Se (μg·L-1) -0.368 <0.001
Cu (μmol·L-1) 0.392 <0.001
Cu/Zn 0.314 <0.001
Zn (μmol·L-1) -0.334 <0.001
TC (mmol·L-1) 0.391 0.016

TG (mmol·L-1) 0.447 <0.001
LDL-C (mmol·L-1) 0.180 0.151

HDL-C (mmol·L-1) -0.304 <0.001
FPG (mmol·L-1) 0.476 <0.001
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prevalent in patients with psoriasis. Markstad et al. collected
25 research papers from 1980 to 2012, covering 265512
patients with psoriasis [20]. When evaluating the relation-
ship between psoriasis severity and blood lipids, it was found
that psoriasis with serious conditions had a higher incidence
of dyslipidemia. Existing science suggests that metabolic
disorders of TC, TG, LDL, and HDL-C are directly linked
to the risk of myocardial infarction, stroke, and severe car-
diovascular disease [21]. A meta-analysis of serum lipids in
patients with psoriasis showed that the serum TC, TG, and
LDL concentrations in patients with psoriasis were higher
than those in the normal population, while the HDL concen-
tration in patients with psoriasis was lower than that in the
normal population. Even after matching BMI, this compari-
son still had great differences [22]. In this study, the FPG
level of psoriasis patients was significantly higher than that
of healthy people, while HDL-C was lower than that of nor-
mal people. Surprisingly, Markstad et al. also had similar
conclusions [23]. At the same time, through logistic regres-
sion analysis, among many factors, we proved that 25-
(OH) D3, Cu/Zn, and HDL-C were powerful influencing

factors for patients with psoriasis. Moreover, ROC curve
analysis showed that they all had good diagnostic value,
and they might be used as evaluation indexes for the thera-
peutic effect of patients in clinic.

Psoriasis is a chronic disease, which is affected by many
factors such as inflammatory response disorder, heredity,
and oxidative stress. In addition to physical pain, the disease
also brings patients with mental and psychological distress,
seriously affecting people’s normal life and interpersonal
communication. Many patients hope to obtain high effective
diagnosis and treatment in the early stage of disease, but at
present, the diagnosis of psoriasis mainly depends on the
identification of clinical symptoms, which is not enough.
We need to explore the indicators that may be effective in
diagnosis from multiple dimensions. We searched PubMed,
MEDLINE, EMBASE, and Cochrane databases for articles
on the diagnosis and management of psoriasis and found
few studies on the diagnosis of psoriasis, most of which
focused on exploring the treatment of psoriasis. The diagno-
sis of psoriasis with 25-(OH) D3, Cu/Zn, and HDL-C as
indicators is a new study, which may play an important role
in clinical application. However, there is also a lack of refer-
ence for relevant data in this regard, and further research is
needed in the future.

In general, vitamins, trace elements, and abnormal glu-
cose and lipid metabolism are very common in patients with
psoriasis. Therefore, vitamins, trace elements, and blood
lipid levels should be regularly measured in clinical practice,
especially for 25-(OH) D3, Cu/Zn, and HDL-C. In addition,
fasting blood glucose should be measured at least once a
year. If necessary, trace elements should be supplemented
in time, lipid-lowering drugs should be used, and appropri-
ate exercise should be maintained to effectively reduce the
risk of cardiovascular diseases.

5. Strengths and Limitations

In this study, we found that 25-(OH) D3, Cu/Zn, and HDL-
C metabolic abnormalities were common in psoriasis
patients and healthy controls. They may participate in the
pathogenesis of psoriasis by improving inflammatory
response, producing reactive oxygen species or eliminating
the inhibitory effect of the immune system. Although some

Table 4: Multifactor analysis of psoriasis.

Variable B SE Wald-χ2 P value OR 95% CI

25-(OH) D3 2.348 0.586 16.058 <0.001 10.467 5.396-15.559

Cu/Zn 2.918 0.431 45.840 <0.001 18.506 10.343-33.114

HDL-C 1.814 0.761 5.681 0.008 6.134 3.030-10.596

Table 5: ROC curve parameters for predicting psoriasis.

Factors Cut off AUC Youden index Sensitivity Specificity P value 95% CI

25-(OH) D3 (ng·mL-1) 32.61 0.899 0.751 0.920 0.830 <0.001 0.874-0.924

Cu/Zn 0.79 0.675 0.630 0.947 0.683 <0.001 0.819-0.877

HDL-C (mmol·L-1) 1.22 0.848 0.324 0.926 0.398 <0.001 0.636-0.714
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scholars have previously proposed that the above indicators
are related to the pathogenesis of psoriasis, the diagnosis of
psoriasis has never occurred before. These indicators can
be obtained from the patient’s blood, which is a simple and
convenient diagnostic method. There are still limitations in
the study. The blood indexes of patients with various types
of psoriasis are not analyzed, and further studies are needed
in this regard.

6. Conclusions

There are metabolic abnormalities of 25-(OH) D3, Cu/Zn,
and HDL-C in patients with psoriasis, and paying attention
to these indicators is conducive to the diagnosis of disease.

Data Availability

The data used to support the findings of this study are avail-
able from the corresponding author upon request.

Conflicts of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this paper.

References

[1] E. Z. Bidaki, F. Zargari, P. Mansouri, A. Malekian, and
P. Najafizade, “Lesion area assessment in psoriasis patients,”
Journal of Medical Engineering & Technology, vol. 35, no. 3-
4, pp. 154–160, 2011.

[2] M. Umar, K. S. Sastry, F. Al Ali, M. Al-Khulaifi, E. Wang, and
A. I. Chouchane, “Vitamin D and the pathophysiology of
inflammatory skin diseases,” Skin Pharmacology and Physiol-
ogy, vol. 31, no. 2, pp. 74–86, 2018.

[3] A. Kirmit, S. Kader, M. Aksoy, C. Bal, C. Nural, and O. Aslan,
“Trace elements and oxidative stress status in patients with
psoriasis,” Advances in Dermatology and Allergology/Postępy
Dermatologii i Alergologii, vol. 37, no. 3, pp. 333–339, 2020.

[4] M. Kunz, J. C. Simon, and A. Saalbach, “Psoriasis: obesity and
fatty acids,” Frontiers in Immunology, vol. 10, p. 1807, 2019.

[5] A. Raharja, S. K. Mahil, and J. N. Barker, “Psoriasis: a brief
overview,” Clinical Medicine (London, England), vol. 21,
no. 3, pp. 170–173, 2021.

[6] H. H. Qadim, F. Goforoushan, S. B. Nejad, and M. Goldust,
“Studying the calcium serum level in patients suffering from
psoriasis,” Pakistan Journal of Biological Sciences, vol. 16,
no. 6, pp. 291–294, 2013.

[7] B. X. Yan, X. Y. Chen, L. R. Ye, J. Q. Chen, M. Zheng, and X. Y.
Man, “Cutaneous and systemic psoriasis: classifications and
classification for the distinction,” Frontiers in Medicine,
vol. 8, article 649408, 2021.

[8] R. Tajjour, R. Baddour, F. Redwan, and F. Hassan, “The rela-
tionship between psoriasis and serum levels of vitamin D,”
JAMMR, vol. 26, no. 3, pp. 1–12, 2018.

[9] L. K. Myers, M. Winstead, J. D. Kee et al., “1,25-Dihydroxyvi-
tamin D3 and 20-Hydroxyvitamin D3 upregulate LAIR-1 and
attenuate collagen induced arthritis,” International Journal of
Molecular Sciences, vol. 22, no. 24, p. 13342, 2021.

[10] K. Antosik, E. Krzęcio-Nieczyporuk, and B. Kurowska-Socha,
“Diet and nutrition in psoriasis treatment,” Hygeia Public
Health, vol. 52, pp. 131–137, 2017.

[11] T. Sudhakar, V. Sabitha, G. Raj Kumar et al., “Evaluation of
serum electrolytes among psoriasis patients: a prospective
case-control study from Telangana,” Biochemistry & Analyti-
cal Biochemistry, vol. 7, no. 4, pp. 1–4, 2018.

[12] K. H. Basavaraj, M. S. Darshan, P. Shanmugavelu et al., “Study
on the levels of trace elements in mild and severe psoriasis,”
Clinica Chimica Acta, vol. 405, no. 1-2, pp. 66–70, 2009.

[13] S.-D. Mohammad, N. Nastaran, K. Sara, and Y. Shima, “Trace
elements status in psoriasis and their relationship with the
severity of the disease,” Iranian Journal Of Dermatology,
vol. 15, no. 2, pp. 38–41, 2012.

[14] J. Aggarwal, A. Singh, S. Gupta, and R. Prasad, “Copper and
zinc status in psoriasis: correlation with severity,” Indian Jour-
nal of Clinical Biochemistry, vol. 36, no. 1, pp. 120–123, 2021.

[15] S. Ala, M. Shokrzadeh, M. Golpour, E. Salehifar, M. Alami, and
A. Ahmadi, “Zinc and copper levels in Iranian patients with
psoriasis: a case control study,” Biological Trace Element
Research, vol. 153, no. 1-3, pp. 22–27, 2013.

[16] M. Shahidi-Dadras, N. Namazi, and S. Younespour, “Compar-
ative analysis of serum copper, iron, ceruloplasmin, and trans-
ferrin levels in mild and severe psoriasis vulgaris in Iranian
patients,” Indian Dermatology Online Journal, vol. 8, no. 4,
pp. 250–253, 2017.

[17] P. Dubey, V. Thakur, and M. Chattopadhyay, “Role of min-
erals and trace elements in diabetes and insulin resistance,”
Nutrients, vol. 12, no. 6, p. 1864, 2020.

[18] L. Wu, H. Zhang, C. Xu, and C. Xia, “Critical thresholds of
antioxidant and immune function parameters for se deficiency
prediction in dairy cows,” Biological Trace Element Research,
vol. 172, no. 2, pp. 320–325, 2016.

[19] Y. Wang, X. F. Jia, B. Zhang et al., “Dietary zinc intake and its
association with metabolic syndrome indicators among Chi-
nese adults: an analysis of the China nutritional transition
cohort survey 2015,” Nutrients, vol. 10, no. 5, p. 572, 2018.

[20] C. Ma, C. T. Harskamp, E. J. Armstrong, and A. W. Arm-
strong, “The association between psoriasis and dyslipidaemia:
a systematic review,” The British Journal of Dermatology,
vol. 168, no. 3, pp. 486–495, 2013.

[21] A. Pietrzak, P. Chabros, E. Grywalska et al., “Serum lipid
metabolism in psoriasis and psoriatic arthritis - an update,”
Archives of Medical Science, vol. 15, no. 2, pp. 369–375, 2019.

[22] M. Ramezani, E. Zavattaro, and M. Sadeghi, “Evaluation of
serum lipid, lipoprotein, and apolipoprotein levels in psoriatic
patients: a systematic review and meta-analysis of case-control
studies,” Advances in Dermatology and Allergology/Postępy
Dermatologii i Alergologii, vol. 36, no. 6, pp. 692–702, 2019.

[23] H. Markstad, A. Edsfeldt, I. Yao Mattison et al., “High levels of
soluble lectinlike oxidized low-density lipoprotein receptor-1
are associated with carotid plaque inflammation and increased
risk of ischemic stroke,” Journal of the American Heart Associ-
ation, vol. 8, no. 4, article e009874, 2019.

8 Computational and Mathematical Methods in Medicine


	Clinical Value of Vitamin D, Trace Elements, Glucose, and Lipid Metabolism in Diagnosis and Severity Evaluation of Psoriasis
	1. Introduction
	2. Object and Method
	2.1. Source of Research Object
	2.2. Method
	2.3. Statistical Method

	3. Results
	3.1. Comparison of Laboratory Results between Patients and Control Group
	3.2. Comparison of Laboratory Results between Different Groups in Patients with Psoriasis
	3.3. Correlation Analysis between PASI and Each Index of Patients
	3.4. Multifactor Analysis of Psoriasis
	3.5. ROC Curve Analysis of Each Index Predicting the Incidence of Patients

	4. Discussion
	5. Strengths and Limitations
	6. Conclusions
	Data Availability
	Conflicts of Interest

