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Abstract: Objective: To find the clinical features of psoriasis patients with metabolic syndrome (MS), its underly-
ing etiology and pathogenesis, and the reaction between the severity of psoriasis and the onset of MS in patients
with psoriasis. Method: Materials were obtained from 499 patients due to psoriasis vulgaris, 263 hospitalized
patients due to allergic diseases and 340 individuals who received physical examination at the same stage from
Sep. 1, 2011 to Dec. 31, 2017. Basic materials covered name, gender, age, body weight, height, BP, lipids, Glu
and PASI score for patients with psoriasis. China Clinical Dermatology (2012, Zhao Bian) and diagnosis standards
issued by the Diabetic Branch of Chinese Medical Association (2004) were referred to for diagnosis of psoriasis
with MS respectively. Result: General materials were collected from 1102 individuals, of whom, 499 were patients
with psoriasis, including 11 at mild (< 2% BSA), 353 at moderate (2-10%) and 135 at severe degree (> 10%); 603
were included in the control group, of whom, 263 had allergic diseases and 340 were healthy. The study showed
a relationship between psoriasis and MS as compared with healthy individuals and patients with allergic diseases,
which was stronger in skin damage due to psoriasis worsened. Meanwhile, compared with patients with psoriasis
only, psoriasis patients with MS demonstrated a longer LOS and high medical expenses on an average basis, which
indicated the rising difficulty to treat psoriasis if it is accompanied by MS to a certain degree. Conclusion: Effective
management is necessary to prevent MS in patients with psoriasis, especially those who are mild, while regular
scientific popularization and screening for metabolic diseases are required in most severe cases of psoriasis.
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the difficulty of treatment and the probability of
cardiovascular and cerebrovascular diseases in
patients with psoriasis [4].

Introduction

MS is defined as a pathological status under
which metabolic disorder is observed in terms
of protein, fat, and carbohydrate in human bo-
dy, a clustering of complicated metabolic disor-
der syndromes, and a hazard leading to diabet-
ic cardiovascular and cerebrovascular diseas-

Psoriasis is a common chronic and recurrent
inflammatory dermatosis mediated by autoim-
munity in dermatology, found in almost 1% of
the global population [3] with an incidence

es, and manifested in various metabolic di-
sorders, including obesity, hyperglycemia, hy-
pertension, and dyslipidemia which constitute
the pathological foundation of cardiovascular
and cerebrovascular diseases as well as diabe-
tes [1, 2]. At present, it is generally accepted
that MS is related to IR and hyperinsulinemia
[3]. It may worsen the skin damage and increase

between 0.47 and 3% worldwide [5]. Epide-
miological evidences make clear that psoriasis
is associated with frequent cardiovascular risk
factors and adverse cardiovascular effects,
including myocardial infarction, apoplexia and
cardiovascular death. Psoriasis, particularly
those which are severe, may be a risk factor
leading to ASCVD beyond traditional risk factors
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Table 1. General information of the 1102 study objects

patients, 235 males and

Classification

Observation  Control Group 1 Control Group
Group Allergic Disease 2 Healthy

104 females with aver-
age age of 37.58+9.35.

Number of study objects 499
PASI score

339 All patients provided com-
plete information about
BMI, Glu, BP and lipids

Mild iasis < 2% 11 (2.2% N/A
e psoriasts = £ (2.2%) / (TG, TC, HDL and LDL)
Moderate psoriasis 2-10% 353 (70.74%) N/A . .
o 5 136 (27955 N/A which were comparable in
Severe psoriasis > 10% (27.25%) / data analysis as varia-
Gender bles.
M 363 (72.75%) 125 (47.71%) 235 (69.32%)
F 136 (27.25%) 137 (52.29%) 104 (30.68%) Inclusion criteria: All 1102
Age study objects with aver-

Mean * standard deviation 40.81+14.74 48.07+18.42 37.584+9.35

age age of 40.81+14.74

as patients with severe psoriasis generally die
at an age 5 years younger than patients without
psoriasis. Cardiovascular disease is the mostly
commonly reported cause to the death of pa-
tients with psoriasis [6], while fasting BSL and
DBP are closely associated with the severity of
psoriasis (PASI) [7].

In this study, 499 psoriasis patients with MS
were observed to understand their clinical fea-
tures which were then analyzed to produce
guiding suggestions for clinical prevention and
treatment of psoriasis.

Material and methods
General information

Materials were obtained from 1102 study
objects admitted to the Department of Der-
matology of Henan Province Hospital of TCM
due to psoriasis vulgaris from Sep. 1, 2011 to
Dec. 31, 2017. Table 1 describes the general
information of 1102 study objects, of whom,
499 were included into the observation group,
363 males and 136 females with average age
of 40.81+14.74. They were patients with pso-
riasis discharged from the Department of De-
rmatology of Henan Province Hospital of TCM
from Sep. 13, 2011 to Jan. 16, 2016, of whom,
11 (2%) suffered from mild psoriasis (£ 2%
BSA), 353 (71%) from moderate psoriasis
(3-10%), and 136 (27%) from severe psoriasis
(> 10%). 2 control groups were set up, of which,
the allergic disease group included 262 pa-
tients who were discharged at the Department
of Dermatology of Henan Provincial Hospital of
TCM from Sep. 20, 2011 to Oct. 29, 2014, 125
males and 127 females with average age of
48.07+18.42; the healthy group contained 339
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that were routinely exam-
ined and delivered in the
Dermatology of Henan Province Hospital of
TCM. The allergic disease group were con-
formed with diagnose.

The exclusion criteria: The patient was diag-
nosed with liver and kidney dysfunction, rick-
ets, and malnutrition, etc. Other examination
data were incomplete.

Basic materials covered name, gender, age,
body weight, height, BP, lipids, Glu and PA.

S| score for patients with psoriasis. China
Clinical Dermatology (2012, Zhao Bian) and
diagnosis standards issued by the Diabetic
Branch of Chinese Medical Association (2004)
were referred to for diagnosis of psoriasis with
MS respectively.

Methods

Body mass index is a simple calculation using a
person’s height and weight. The formula is BMI
= kg/m? where kg is a person’s weight in kilo-
grams and m2 is their height in meters squared.
To determine the blood GLU and lipid levels, a
total of 3 ml fasting venous blood was collected
from the subjects into separation gel tubes and
separated at 3,466 g for 10 min. The plasma
was analyzed in a Hitachi 705/717 biochemical
instrument (Hitachi, Ltd., Tokyo, Japan) at 20°C.
The fasting blood GLU, TG, TC, HDL and LDL lev-
els were then determined.

Statistical analysis

Statistical analysis was performed using SPSS
23.0 software. T-test was used for the normal
distribution of the measurement data. Wilcoxon
signed-rank test was used for the data that did
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Table 2. Describes the quartiles of various indices in the three groups

Observation Group psoriasis

Control Group 1 allergic disease  Control Group 2 Healthy

BMI 24.57 (15.56, 38.75)
SBP (mmHg) 120 (80, 180)
DBP (mmHg) 80 (50, 110)
BSL (mmol/l) 4.99 (2.89, 19.31)
TG (mmol/l) 1.34 (0.33, 15.03)
TC (mmol/1) 4.63 (2.14, 8.78)
HDL (mmol/1) 1.07 (0.48, 2.25)
LDL (mmol/I) 2.68 (1.08, 6.32)
MS (n, %) 58 (11.62%)

23.39 (14.81, 34.60)
120 (90, 168)
75.5 (44, 108)

5.00 (3.34, 13.33)
1.325 (0.10, 10.06)

24.17 (15.24, 36.83)
115 (88, 175)
71 (51, 114)
5.19 (4.19, 15.26)
1.28 (0.35, 18.78)

4.75 (2.08, 8.37) 4.35 (2.11, 7.97)

1.22 (0.65, 2.05) 1.12 (0.58, 2.4)

2.74 (0.88, 5.50) 2.51(0.78, 4.84)
21 (8.02%) 25 (7.37%)

not satisfy the normal distribution. The relation-
ship between the factors and psoriasis patients
was analyzed using multivariate logistic regres-
sion analysis. The Spearman rank correlation
analysis method was used. F test was used for
multiple sets of measurement data, and the
post-test LSD method was used for comparison
between groups.

Results

Abnormally rising BMI was more likely in pa-
tients with psoriasis

Tables 2 and 3 indicate the quartile corre-
sponding to each metabolic index of the 3
groups, the number of normal cases and abnor-
mal cases as well as the or value by comparing
the indices of the observation group with the
two control groups. Comparison of BMI found
that the observation group had a minimum,
maximum and median BMI of 15.56, 38.75,
and 24.57 respectively; according to reports
from patients with psoriasis, 13 had a BMI <
18, 254 had a BMI > 18 and < 25, 197 had a
BMI>5, 5 and < 30, and 35 had a BMI > 30, of
whom, 232 were abnormal and accounted for
46.49% of the observation group; the control
group 1 had a minimum, maximum and median
BMI of 14.81, 34.60, and 23.39 respectively;
179 reported a BMI > 18 and < 25, 79 reported
a BMI = 25 and < 30, and 4 reported a BMI >
30, of whom, 83 were abnormal and accounted
for 31.68% of the control group 1; the control
group 2 had a minimum, maximum and median
BMI of 15.24, 36.83, and 24.17 respectively; 6
reported a BMI < 18, 184 reported a BMI > 18
and < 25, 135 reported a BMI = 25 and < 30,
and 14 reported a BMI > 30, of whom, 149
were abnormal and accounted for 43.95% of
the control group 2. Compared with the control
groups 1 and 2, the observation group demon-
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strated an or value of BMI at 1.87 and 1.11
respectively, indicating that abnormally rising
BMI, manifested as obesity, was more likely in
patients with psoriasis as compared with
patients with allergic disease and healthy indi-
viduals. Data of various populations from the
three groups indicated that psoriasis may be
one of the possible risk factors leading to
abnormal rise of BMI (as shown in Tables 2 and
3).

Rising BP was more likely in patients with
psoriasis

Comparison of BP found that the observation
group had a minimum, maximum and median
SBP and DBP of 80 mmHg, 180 mmHg and
120 mmHg, 50 mmHg, 110 mmHg and 80
mmHg respectively; 404 patients reported a
DBP < 90 mmHg and/or SBP < 140 mmHg
(80.96%) and 95 patients reported a DBP > 90
mmHg and SBP > 140 mmHg (19.04%); the
control group 1 had a minimum, maximum and
median SBP and DBP of 90 mmHg, 168 mmHg
and 120 mmHg, 44 mmHg, 108 mmHg and
75.5 mmHg respectively; 215 patients report-
ed a DBP < 90 mmHg and/or SBP < 140 mmHg
(82.06%) and 47 patients reported a DBP > 90
mmHg and SBP > 140 mmHg (17.94%); the con-
trol group 2 had a minimum, maximum and
median SBP and DBP of 88 mmHg, 175 mmHg
and 115 mmHg, 51 mmHg, 114 mmHg and 71
mmHg respectively; 304 patients reported a
DBP < 90 mmHg and/or SBP < 140 mmHg
(89.68%) and 35 patients reported a DBP > 90
mmHg and SBP > 140 mmHg (10.32%). Com-
pared with the control groups 1 and 2, the
observation group demonstrated an or value of
BP at 1.08 and 2.04 respectively, indicating
that rising BP was more likely in patients with
psoriasis as compared with patients with aller-
gic disease and healthy individuals; psoriasis
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Table 3. Normal and abnormal cases of various indices in the three groups, and the OR value

Observation Group Control Group 1 Allergic disease Control Group 2 Healthy

Or (psoriasis/  Or (psoriasis/

Various metabolic indices

Normal (n, %) Abnormal (n, %) Normal (n, %) Abnormal (n, %) Normal(n, %) Abnormal (n, %) allergic disease) healthy)
BMI 254, 50.9% 245, 49.1% 17, 68.32% 83, 31.68% 184,54.27% 149, 43.95% 1.87 1.11
BP (mmHg) 404, 80.96% 95, 19.04% 215, 82.06% 47, 17.94% 304, 89.68% 35, 10.32% 1.08 2.04
BSL (mmol/1) 432,86.57% 67,13.43% 224, 85.5% 38, 14.5% 315, 92.92% 24, 7.08% 1.09 2.03
TG (mmol/I) 339,67.94% 160, 32.06% 178, 87.94% 84, 32.06% 226,66.66% 113, 33.34% 1.00 0.94
TC (mmol/1) 422,84.57% 77,15.43% 221, 84.35% 41, 15.65% 316, 93.22% 23,6.78% 0.98 2.50
HDL (mmol/l) 390, 78.16% 109, 21.84% 218, 83.21% 44, 16.79% 269, 79.35% 70, 20.65% 0.59 1.00
LDL (mmol/I) 419,83.97% 80, 16.03% 215, 82.06% 47, 17.94% 311, 91.74% 28, 8.26% 1.03 212
MS (n, %) 441,88.38% 58, 11.62% 241, 91.92% 21, 8.02% 314, 92.63% 25, 7.37% 1.51 1.66

Note: abnormal BMI: BMI > 25 or < 18; abnormal BP: SBP > 140 mmHg and/or DBP > 90 mmHg; abnormal BSL: BSL > 6.1 mmol/I; abnormal TG: T G > 1.71 mmol/I; abnormal TC:
TC > 5.8 mmol/I; abnormal HDL: HDL < 0.9 mmol/I (Male) or < 1.0 mmol/I (Female); abnormal LDL: LDL > 3.5 mmol/I.
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may be one of the possible risk factors leading
to abnormal rise of BP (as shown in Tables 2
and 3).

Rising Glu was more likely in patients with
psoriasis

Comparison of Glu found that the observation
group had a minimum, maximum and median
BSL of 2.89 mmol/I, 19.31 mmol/l and 4.99
mmol/I respectively; 432 patients reported a
BSL < 6.1 mmol/I (86.57%) and 67 reported a
BSL > 6.1 mmol/l (13.43%); control group 1
had a minimum, maximum and median BSL of
3.34 mmol/l, 13.33 mmol/I and 5.00 mmol/I
respectively; 224 patients reported a BSL < 6.1
mmol/l (85.5%) and 42 reported a BSL > 6.1
mmol/I (14.5%); the control group 2 had a mini-
mum, maximum and median BSL of 4.19
mmol/l, 15.26 mmol/land 5.19 mmol/I respec-
tively; 315 patients reported a BSL < 6.1
mmol/I (92.92%) and 24 reported a BSL > 6.1
mmol/I (7.08%). Compared with the control
groups 1 and 2, the observation group demon-
strated an or value of BSL at 1.09 and 2.03
respectively, indicating that rising Glu was more
likely in patients with psoriasis as compared
with patients with allergic disease and healthy
individuals; psoriasis may be one of the possi-
ble risk factors leading to abnormal rise of Glu
(as shown in Tables 2 and 3).

Patients with psoriasis, population with allergic
diseases, and healthy individuals were almost
equal in the probability of abnormal TG

Comparison of TG found that the observation
group had a minimum, maximum and median
TG of 0.33 mmol/I, 15.03 mmol/l and 1.34
mmol/I respectively; 339 patients reported a
TG < 1.71 mmol/I (67.94%) and 160 reported a
TG = 1.71 mmol/I (32.06%); control group 1
had a minimum, maximum and median TG of
0.10 mmol/I, 10.06 mmol/I and 1.325 mmol/I
respectively; 178 patients reported a TG < 1.71
mmol/Il (87.94%) and 87 reported a TG > 1.71
mmol/I (32.06%); control group 2 had a mini-
mum, maximum and median TG of 0.35 mmol/I,
18.78 mmol/lI and 1.28 mmol/I respectively;
226 patients reported a TG < 1.71 mmol/I
(66.66%) and 113 reported a TG = 1.71 mmol/I
(33.34%). Compared with the control groups 1
and 2, the observation group demonstrated an
or value of TG at 1.00 and 0.94 respectively,
indicating that patients with psoriasis, popula-
tion with allergic diseases, and healthy individ-
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uals were almost equal in the probability of
abnormal TG (as shown in Tables 2 and 3).

Patients with psoriasis has a probability of
abnormal TC rise equal to populations with
allergic disease

Comparison of TC found that the observation
group had a minimum, maximum and median
TC of 2.14 mmol/l, 8.78 mmol/l and 4.63
mmol/I respectively; 422 patients reported a
TC < 5.8 mmol/1 (84.57%) and 77 reported a TC
> 5.8 mmol/I (15.43%); the control group 1 had
a minimum, maximum and median TC of 2.08
mmol/l, 8.37 mmol/I and 4.75 mmol/| respec-
tively; 221 patients reported a TC < 5.8 mmol/I
(84.35%) and 41 reported a TC = 5.8 mmol/I
(15.65%); the control group 2 had a minimum,
maximum and median TC of 2.11 mmol/I, 7.97
mmol/I and 4.35 mmol/l respectively; 316
patients reported a TC < 5.8 mmol/I (93.22%)
and 23 reported a TC > 5.8 mmol/l (6.78%).
Compared with the control groups 1 and 2, the
observation group demonstrated an or value of
TC at 0.98 and 2.5 respectively, indicating that
patients with psoriasis has a probability of
abnormal TC rise equal to populations with
allergic disease, and statistically different from
healthy individuals. Psoriasis may be one of the
possible risk factors leading to abnormal rise of
TC (as shown in Tables 2 and 3).

Patients with psoriasis, population with allergic
diseases, and healthy individuals were almost
equal in the probability of abnormal HDL

Comparison of HDL found that the observation
group had a minimum, maximum and median
HDL level of 0.48 mmol/I, 2.25 mmol/I and
1.07 mmol/I respectively; 390 patients report-
ed a HDL = 0.9 mmol/I (male) or 1.0 mmol/I
(female) (78.16%) and 109 reported a HDL <
0.9 mmol/I (male) or 1.0 mmol/l (female)
(21.84%); the control group 1 had a minimum,
maximum and median HDL level of 0.65
mmol/I, 2.05 mmol/l and 1.22 mmol/I respec-
tively; 218 patients reported a HDL > 0.9
mmol/I (male) or 1.0 mmol/I (female) (83.21%)
and 44 reported a HDL < 0.9 mmol/I (male) or
1.0 mmol/I (female) (16.79%); the control group
2 had a minimum, maximum and median HDL
level of 0.58 mmol/l, 2.4 mmol/l and 1.12
mmol/I respectively; 269 patients reported a
HDL > 0.9 mmol/I (male) or 1.0 mmol/I (female)
(79.35%) and 70 reported a HDL < 0.9 mmol/I
(male) or 1.0 mmol/I (female) (20.65%). Com-
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Table 4. Relation between various metabolic indices and severity of psoriasis in patients with psoria-

sis

Total Number of Abnormal
Cases in the Observation Group

Metabolic Indices

Mild (11) Moderate (353) Severe (135)

BMI > 25

BSL > 6.1 mmol/|

SBP > 140 mmHg and/or DBP > 90 mmHg

TG > 1.7 mmol/1

HDL-C < 0.9 mml/L (Male) or < 1.0 mmol/L (Female)
MS

232 (46.49%) 1(0.91%) 109 (30.88%) 122 (90.37%)
67 (13.42%) 1(0.91%) 37 (10.48%) 29 (21.48%)
95 (19.03%) 0 45 (12.75%) 50 (37.04%)
160 (32.1%) 1(0.91%) 92 (26.06%) 67 (49.63%)
109 (15.43%) 5(45.45%) 80 (22.66%) 24 (17.78%)
58 (11.62%) 0 14 (3.97%) 44, (32.59%)

pared with the control groups 1 and 2, the
observation group demonstrated or a value of
HDL at 0.59 and 1.00 respectively, indicating
that patients with psoriasis, population with
allergic diseases, and healthy individuals were
almost equal in the probability of abnormal
HDL.

Patients with psoriasis has a probability of
abnormal LDL rise statistically

Comparison of LDL found that the observation
group had a minimum, maximum and median
LDL level of 0.88 mmol/Il, 5.50 mmol/I and
2.68 mmol/I respectively; 419 patients report-
ed a LDL < 3.5 mmol/I (male) (83.97%) and 80
reported a LDL > 3.5 mmol/I (16.03%); the con-
trol group 1 had a minimum, maximum and
median LDL level of 0.88 mmol/I, 5.50 mmol/I
and 2.74 mmol/| respectively; 215 patients
reported a LDL < 3.5 mmol/I (male) (82.06%)
and 47 reported a LDL > 3.5 mmol/I (17.94%);
the control group 2 had a minimum, maximum
and median LDL level of 0.78 mmol/l, 4.84
mmol/I and 2.51 mmol/I respectively; 311
patients reported a LDL < 3.5 mmol/I (male)
(91.74%) and 28 reported a LDL > 3.5 mmol/I
(8.26%). Compared with the control groups 1
and 2, the observation group demonstrated or
a value of LDL at 1.01 and 2.12 respectively,
indicating that patients with psoriasis has a
probability of abnormal LDL rise statistically
different from populations with allergic dis-
ease, and healthy individuals. Psoriasis may be
one of the possible risk factors leading to
abnormal rise of LDL (as shown in Tables 2 and
3).

Patients with psoriasis has a higher probability
of MS and psoriasis

For number of MS case and percentage, the

observation group reported 58 (11.62%), the
control group 1 reported 21 (8.02%) and the

2560

control group 2 reported 25 (7.37%). Compared
with the control groups 1 and 2, the observa-
tion group demonstrated an or value of number
of MS case at 1.51 and 1.66 respectively, indi-
cating that patients with psoriasis has a higher
probability of MS and psoriasis may be one of
the possible risk factors leading to MS.

Through observation of MS composition, a sta-
tistically significant abnormal rise was observed
in the observation group in terms of BMI, BP,
Glu and LDL as compared with the control
groups 1 and 2, which may be risk factors lead-
ing to MS in patients with psoriasis (as shown in
Tables 2 and 3).

As psoriasis becomes serious, various meta-
bolic indices rise proportionally

Table 4 and Figure 1 have described the rela-
tionship between various metabolic indices
and the severity of psoriasis in patients with
psoriasis. The observation group (n = 499)
reported 232 cases of abnormal BMI, including
1 case in patients with mild psoriasis (0.91%),
109 in patients with moderate psoriasis
(30.88%) and 122 in patients with severe pso-
riasis (90.37%); 232 cases of abnormal BSL,
including 1 case in patients with mild psoriasis
(0.91%), 37 in patients with moderate psoriasis
(10.48%) and 29 in patients with severe psoria-
sis (21.48%); 95 cases of abnormal BP, includ-
ing O case in patients with mild psoriasis
(0.00%), 45 in patients with moderate psoriasis
(12.75%) and 50 in patients with severe psoria-
sis (37.04%); 160 cases of abnormal TG, includ-
ing 1 case in patients with mild psoriasis
(0.91%), 92 in patients with moderate psoriasis
(26.06%) and 67 in patients with severe psoria-
sis (49.63%); 109 cases of abnormal HDL,
including 5 cases in patients with mild psoria-
sis (45.45%), 80 in patients with moderate pso-
riasis (22.66%) and 24 in patients with severe
psoriasis (17.78%); 58 cases of MS, including O

IntJ Clin Exp Med 2020;13(4):2555-2564



Features of psoriasis patients with MS

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%

20.00%

with Psoriasis

10.00% -
0.00% e
Mid

Metabolic Indicators of 499 Patients

Moderate Severe

Severity of Skin Damage of 499 Patients with Psoriasis

Metabolic Indicators of 499 Patients
wiht Psoriasi

Mild (11) Moderate (353)

BMI = 25
BSL=6. 1mmolA
— SBPz140mmHg and/or DBP=90mmHg
=T Gz1.7mmol/1
== HDL-C<0.9mml'L(Male ) or

<1.0mmolL (Female)
—— MS

Severe (135)

Severity of Skin Damage of 499 Patient with Psoriasis

Figure 1. Changes in the number of abnormal metabolic indices cases with the severity of skin damage in 499 pa-
tients with psoriasis. Severity of skin damage of 499 patients with psoriasis. Metabolic Indicators of 499 patients.

case in patients with mild psoriasis (0.00%), 14
in patients with moderate psoriasis (3.97%)
and 44 in patients with severe psoriasis
(32.59%). As psoriasis becomes serious, vari-
ous metabolic indices rise proportionally, ex-
cept for HDLL, which decreases as it is a help-
ful protein rising to represent a healthy body,
which indicates a positive relationship between
the probability of MS and the severity of
psoriasis.

The severity of skin damage is another key
factor positively affecting the LOS and medical
expenses

Table 5 has compared the impact of severity of
skin damage in patients with psoriasis on their
LOS and medical expenses, and found that in
the 499 cases, 11 patients with mild psoriasis
reported an average LOS of 14.56+9.78 and
average medical expenses of RMB 6798.37+
1821.11; 353 patients with moderate psoria-
sis reported an average LOS of 20.23+10.67
and average medical expenses of RMB
8997.12+2002.35; 135 patients with severe
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psoriasis reported an average LOS of 30.39+
5.36 and average medical expenses of RMB
11325.67+1009.29, showing statistical signifi-
cance and indicating that the average LOS and
medical expenses rise (P < 0.05) as the psoria-
sis is worse. The severity of skin damage is
another key factor positively affecting the LOS
and medical expenses, which may be explained
in another way that higher difficulty is expected
to treat more severe psoriasis.

Psoriasis with MS will significant increase the
difficulty expected to treat psoriasis

Table 6 has compared patients with psoriasis,
and psoriasis patients with MS in terms of LOS
and medical expenses and found that in the
499 cases, 441 patients with psoriasis report-
ed an average LOS of 32.61+9.73 and average
medical expenses of RMB 9356.16+2057.97;
58 psoriasis patients with MS reported an aver-
age LOS of 20.23+10.67 and average medical
expenses of RMB 12275.86+3332.13 (P <
0.05). The occurrence of MS will positively
affect the LOS and medical expenses of

Int J Clin Exp Med 2020;13(4):2555-2564



Features of psoriasis patients with MS

Table 5. Comparison between patients with psoriasis and psoriasis patients with MS in LOS and

medical expenses according to severity of skin damage

Number of Patients with Psoriasis (n)

Group ITEM

Mild Moderate Severe

11 353 135
Average LOS (Day) 14.56+9.78 20.23+10.67 30.39+5.36
t 1.74 10.56
P 0.08 0.00
Average medical expenses (RMB Yuan) 6798.37+1821.11 8997.12+2002.35 11325.67+1009.29
t 3.60 12.84
P 0.00 0.00

Table 6. Patients with psoriasis, and psoriasis patients with MS

Group Number of Case (n) Average LOS (day) Average Medical Expenses (RMB Yuan)
Patients with psoriasis 441 22.78+16.12 9356.16+2057.97

Psoriasis patients with MS 58 32.61+9.73 12275.86+3332.13

t 4.53 9.33

P 0.00 0.00

patients with psoriasis, which may be explained
in another way that psoriasis with MS will sig-
nificant increase the difficulty expected to treat
psoriasis.

Discussion

MS is one of the common complications in
patients with psoriasis as in the 499 hospital-
ized patients with psoriasis, the incidence of
MS was 11.62%, higher than that in patients
with allergic diseases and healthy individuals in
the same period (P < 0.05), and consistent with
previous reports [8]. In this study, a MS inci-
dence of 11.62% was reported in patients with
psoriasis, lower than the results from some
domestic studies [9-11] possibly due to follow-
ing factors: (1) Marked variance from study
objects in terms of general information. MS
development in patients with psoriasis is close-
ly related to age, gender, condition, familial
inheritance, susceptibility and severity of skin
damage, which were not established as restric-
tions on hospitalized patients included in the
study; (2) Patients with psoriasis in this study
were those who have been hospitalized in the
Department of Dermatology of our hospital for
TCM treatment that they were seldom adminis-
tered with western medicines. Different treat-
ments may have different effect on patients
with psoriasis in the same course or with the
same conditions, which may alter the indigence
of psoriasis with MS. (3) Patients were included
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into the study for a specific period, region and
sample size, with their indigence varying possi-
bly from the accurate incidence, or from other
studies based on a different specific period,
region and sample size.

Though psoriasis with MS is a common disease
in clinic, it involves very complicated causes
and pathogenesis. In this study, consideration
was given to the close relationship with obesity
(high BMI), hyperlipoidemia (high LDL and TC,
and low HDL), hypertension, cause of disease
and severity of skin damage, which is basically
consistent with some recent study results [12].
More severe skin damage corresponds to high-
er prediction factor of IR [13]. Psoriasis is
known as a systematic chronic inflammatory
disease in which, inflammatory factors of IL17,
IL223, and IL22 play a key role. The pathogen-
esis of MS may be related to IL-17 [14] which is
suggested to be a key cell factor in psoriasis
patients with MS. Systematic inflammation,
reflected by C-reactive protein, interacts with
oxidative stress [7], and rises significantly in
psoriasis patients with MS, which possibly con-
tributes to the increased cardiovascular risk.
Early intervention shall be conducted based on
C-reactive protein to avoid cardiovascular inci-
dents [15].

Psoriasis and severity of skin damage may be

independent factors leading to MS. A higher
incidence (P < 0.05) was observed in the obser-
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vation group as compared with the control
groups 1 and 2. The incidence of MS in patients
with psoriasis is positively correlated to the
severity of psoriasis, and rises as the PASI
score increases. In the 11 patients with mild
psoriasis, none suffered from MS; in the 353
patients with moderate psoriasis, 14 MS cases
were reported; and in the 135 patients with
severe psoriasis, 44 MS cases were reported.
As the study objects were hospitalized, there
were patients with moderate and severe psori-
asis but fewer mild cases and none concur-
rence of MS, which shall be the restriction of
studying hospitalized patients and cause lead-
ing to the different results from this study as
compared with others. Psoriasis with MS
involves complicated mechanism, especially
when it develops to a moderate or severe
degree. So far, literatures have reported it is
related to long-term chronic inflammation,
SIRTs deacetylation [14], high level of serum
adrenalin [16], and the existence of obese gene
[17].

MS results in higher difficulty in treating pa-
tients with psoriasis, evidenced by a longer LOS
and medical expenses (P < 0.05) in psoriasis
patients with MS as compared with patients
with psoriasis. The severity of psoriasis and the
occurrence of MS interact with each other and
form a non-virtuous circle. Obesity increases
the cardiovascular risk of patients with psoria-
sis by producing proinflammatory adipocyto-
kines via adipose cells and infiltrating immunity
cells, generating negative impact on the sever-
ity of psoriasis [18]. Overweight or obese
patients with psoriasis may attain a higher sen-
sitivity to ciclosporin and narrow-band UVB
against psoriasis by controlling diets and losing
weight [19], which also helps to improve the
clinical syndromes of patients with arthritic
psoriasis, reduce DAl in obese patients, and
consolidate sensitivity to drugs in clinical treat-
ment [20], so as to achieve the ultimate goal of
shortening treatment period. For psoriasis
patients with MS, a longer period is required to
achieve the same effects [21].

In conclusion, patients with mild psoriasis are
suggested to prevent MS by early screening
and proper measures, while patients with mod-
erate and sever psoriasis shall actively cooper-
ate with treatment and control weight if they
are also suffering from MS. They shall also do
cardiovascular follow-up for metabolic and car-
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diovascular indices to avoid MS and cardiovas-
cular incidences.
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