DOI: https://doi.org/10.2298/SARH220311056L

UDC:616.517-06

ORIGINAL ARTICLE / OPUTUHAJTHN PA[]

Psoriatic arthritis and psoriasis severity as metabolic
syndrome and insulin resistance predictors
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SUMMARY

Introduction/Objective The aim of this study was to evaluate psoriasis severity and psoriatic arthritis
(PsA) as metabolic syndrome (MetS) and insulin resistance (IR) predictors in patients with chronic plaque
psoriasis as well as to evaluate if psoriasis severity and PsA are independent predictors for IR regardless
of the MetS presence.

Methods This prospective, observational descriptive cross-sectional study was conducted at Derma-
tovenereological Clinic of the University Clinical Centre of Vojvodina, and included a total of 105 pso-
riasis patients divided into three groups: group with mild psoriasis (Psoriasis Area Severity Index — PASI
score < 10), group with moderate to severe psoriasis (PASI >10), and group with PsA diagnosed on the
basis of the CASPAR criteria.

Results Percentage of patients who had MetS was higher in the group with the severe form of psoriasis
(p < 0.05) as well as IR (p = 0.05). PsA was also more frequently associated with MetS (p = 0.05) and IR
(p < 0.01). In patients without MetS, no association between psoriasis severity and IR was found (p = 1.0),
although there was a positive correlation between PASI and index of -cells secretory capacity % (HOMA
B), which shows tendency for IR development. The association between PsA and presence of IR in patients
without MetS was statistically significant (p < 0.05).

Conclusion MetS and IR prevalence increases in patients with PsA and in patients with the moderate
and severe form of chronic plaque psoriasis. Both psoriasis severity and PsA are independent predictors
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for IR regardless of the MetS presence.
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INTRODUCTION

Psoriasis disease spectrum comprises numer-
ous cutaneous, mucosal, and articular manifes-
tations. Psoriasis and psoriatic arthritis (PsA)
are frequently associated with obesity, dyslip-
idemia, insulin resistance (IR), and diabetes,
causing psoriasis patients to be susceptible to
metabolic syndrome (MetS) and cardiovascular
morbidities’ development [1].

PsA is an inflammatory type of arthritis
characterized by chronic inflammation of the
peripheral joints and the axial skeleton and
extra-articular manifestations including en-
thesitis, dactylitis, and skin/nail disease [2, 3].
Several studies have demonstrated the high
prevalence of MetS, cardiovascular diseases,
and IR in PsA [4-7].

METHODS

This prospective, observational descriptive
cross-sectional study was conducted at the
Dermatovenereological Clinic of the Univer-
sity Clinical Centre of Vojvodina, and included
a total of 105 psoriasis patients organized into
three groups, 35 patients in each one. Mild pso-
riasis patients were with Psoriasis Area Severity
Index (PASI) score below 10, the group of mod-

erate to severe psoriasis were with PASI score
of 10 and above (in further text ‘severe pso-
riasis’), and the third group were patients with
PsA diagnosed on the basis of the Classification
Criteria for Psoriatic Arthritis (CASPAR). The
study was approved by the Ethical Committee
of the University Clinical Centre of Vojvodina.

The inclusion criteria were clinically con-
firmed diagnosis of psoriasis that lasted for
more than six months before the study. The
exclusion criteria were patients with second-
ary hyperlipidemia including hypothyroidism,
diabetes, nephrotic syndrome, chronic renal
insufficiency, cholestatic liver disease; patients
taking beta blockers, thiazides, corticosteroids,
antilipemic drugs; patients suffering from ma-
lignancies, other autoimmune diseases, sys-
temic connective tissue diseases, pregnant and
lactating women.

Measurements of waist circumference, blood
pressure, fasting serum glucose, serum insulin,
serum triglycerides, low-density lipoprotein
(LDL), high-density lipoprotein (HDL), cho-
lesterol, systolic and diastolic blood pressure,
rheumatoid factor (RF), radiographic imaging
of joints were performed for each patient, in
addition to taking demographic data (age, sex,
family history of psoriasis). The enzymatic
GOD-pap method was used to determine
glucose values. Insulin was determined by an
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automated immunometric system (ADVIA Centaur sys-
tem XP, Siemens Healthcare GmbH, Erlangen, Germany),
which is based on direct chemiluminescent immunoassay
(CLIA). Cholesterol levels in plasma were determined by
enzymatic method, HDL by direct accelerator selective
detergent method, triglycerides by glycerol 3-phosphate
oxidase method, and LDL was calculated by Friedewald
equation. RF testing was performed using a latex-enhanced
immunoturbidimetric assay.

The measurement of systolic and diastolic blood pres-
sure was performed using an aneroid sphygmomanometer
in the left arm. Blood pressure was measured two times
and recorded as the average of two measurements after
the patient was sitting for five minutes. To determine the
waist circumference, the tape was placed at the level of
the uppermost part of the hipbone around the abdomen
without causing compression on the skin.

Severity of the disease was determined using PASI. It is
a validated psoriasis severity assessment tool [8]. It con-
sists of evaluation and grading of the severity of erythema,
thickness and scaling of psoriatic plaques in four regions
of the body (head, trunk, arms, and legs). The total score
ranges 0-72 [9]. In the present study, mild psoriasis PASI
index values are up to 10, while moderate to severe psoria-
sis has the PASI index score of 10 and above [10].

The diagnosis of PsA was established according to the
CASPAR [11].

HOMA2 calculator was downloaded from the official
website of the University of Oxford, Oxford Centre for
Diabetes, Endocrinology and Metabolism and Homeostatic
Model Assessment of Insulin Resistance (HOMA-IR), and
HOMA-S (index of insulin sensitivity %) and HOMA-B
(index of B-cells secretory capacity %) were calculated [12].

MetS was diagnosed in the presence of three or more
criteria of the National Cholesterol Education Program,
Adult Treatment Panel III (NCEP/ATP III): waist circum-
ference > 102 cm in men or > 88 in women; hypertriglyc-
eridemia > 1.7 mmol/l; HDL < 1.03 mmol/l in men or
< 1.29 mmol/l in women; blood pressure >130/85 mmHg
or use of antihypertensive drugs; fasting plasma glucose
> 5.6 or diagnosis of diabetes type II [13].

Statistical analyses were performed using IBM SPSS Sta-
tistics, Version 23.0 (IBM Corp., Armonk, NY, USA). Data
was tested for normality using a Kolmogorov-Smirnov test
and the Shapiro-Wilk test of normality. The x* test and
Fisher’s exact test were utilized for the study of the associa-
tion of categorical variables. Difference in quantitative vari-
ables between subject groups were calculated with Mann-
Whitney test, Student’s t-test or Kruskal-Wallis H test, and
for correlation analysis Spearman’s correlation was used.

RESULTS

A total of 105 patients were included in this study, 57
(54.3%) of whom were male and 48 (45.7%) were female.
The mean age was 50 (+ 15.21) years, and the mean time
since the diagnosis was 16.2 * 15 years. There was no sig-
nificant difference between the groups for age and sex dis-
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tribution. Waist circumference above European standards
was measured in 57.1% patients, 38.1% had hypertriglyc-
eridemia, 29.5% patients had altered fasting blood glucose,
58.1% presented low HDL serum levels, and 61% patients
had hypertension. The prevalence of MetS was 46.7% with
49 patients fulfilling at least three criteria.

IR was found in 35 (33%) patients. There was no dif-
ference in the prevalence of MetS and IR between men
and women.

Differences between groups with and without MetS re-
garding disease duration were not found (Man-Whitney
test, p = 0.72, z = -0.36) (Table 1).

Higher proportion of patients with MetS in the group
of patients with severe psoriasis in comparison with mild
psoriasis patients is statistically significant (p < 0.05,
X test = 5.92) (Table 2).

In patients with PsA, MetS was more frequently de-
tected, in comparison with psoriasis patients without PsA,
and this difference is of marginal statistical significance
(p = 0.05, x* test = 3.75) (Table 3, Figure 1).

Table 1. Disease duration in groups with and without metabolic syn-
drome (MetS)

Disease duration
MetS presence -

Min Max SD
Absent 15.2 1 50 14.7
Present 17.3 0.6 52 15.6

Table 2. The presence of the metabolic syndrome in relation to the
psoriasis severity

Metabolic syndrome
Psoriasis severity presence Total
Absent Present
n 26 9 35
Mild psoriasis
% Group 743 25.7 100
Moderate/severe n 16 19 35
psoriasis % Group 457 543 100
n 42 28 70
Total
% Group 60 40 100

Table 3. The presence of metabolic syndrome in relation to the pso-
riatic arthritis

" Metabolic syndrome presence

Presence of arthritis Total
Absent Present

n 42 28 70
Absent

% 60% 40 100

n 14 21 35
Present

% 40% 60 100

n 56 49 105
Total

% 53.3% 46.7 100

Higher proportion of patients with IR in severe psoriasis
in comparison with mild psoriasis patient group was of
marginal statistical significance (p = 0.05, x* test = 3.81)
(Table 4).

In patients with PsA IR was more frequently detected
in comparison with psoriasis patients without arthritis
(p <0.01, x* test = 7.74) (Table 5, Figure 2).
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m No MetS MetS present
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Figure 1. Presence of metabolic syndrome (MetS) in patients with mild
psoriasis, severe psoriasis, and psoriatic arthritis (PsA), as percentage
of MetS-positive patients in the group
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MetS, proportions of patients with IR were similar in the
rest of the mild and severe psoriasis groups, the difference
was not significant (p = 1.0, x* test = 5.34) (Table 6).

Positive correlation between PASI score and HOMA
B index in psoriasis patients after excluding patients with
MetS is statistically significant (Table 7).

No statistically significant difference between HOMA
indices in patients without MetS regarding psoriasis sever-
ity was found (Mann-Whitney test) (Table 8).

Table 6. The presence of insulin resistance in relation to the psoriasis
severity in patients without metabolic syndrome

e . Insulin resistance presence
Psoriasis severity Total
Table 4. The presence of insulin resistance in relation to the psoriasis Absent Present
severity n 23 3 26
L X Insulin resistance presence Mild psoriasis % Group 88.5 115 100
Psoriasis severity Total
Absent Present ; o n 15 1 16
evere psoriasis
Mild psoriasis n 30 > 35 P % Group 93.8 6.3 100
0
% Group 85.7 14.3 100 n 38 2 )
S . n 23 12 35 Total %G 905 95 100
evere psoriasis . .
P % Group 65.7 343 100 o brotp
n 53 17 70
Total % G 75.7 243 100
o Laroup : : Table 7. Psoriasis Area Severity Index (PASI) score and Homeostatic
Table 5. The presence of insulin resistance in relation to the psoriatic ~ Model Assessment (HOMA) indices correlation in patients without
arthritis metabolic syndrome
o » Insulin resistance presence HOMA PASI num
Psoriatic arthritis presence E— Present Total Correlation coefficient 0.185
Absent n 56
% 75.7 24.3 100
n 17 18 35 Correlation coefficient -0.212
Present % 486 514 100 HOMA_S% P 0.117
n 70 35 105 n 56
Total % 66.7 333 100 Correlation coefficient 0.355%*
HOMA_B% p 0.007
n 56
HNo IR IR present
In patients without MetS, association between IR and
PsA was found (p < 0.05, X* test = 5.34) (Table 9, Figure 3).
51,4
Table 9. The presence of insulin resistance in relation to the psoriatic
% arthritis in patients without metabolic syndrome
. Insulin resistance presence
Arthritis presence Total
Absent Present
n 38 4 42
) - - Absent
mild psoriasis severe psoriasis PsA % 90.5 9.5 100
. . X X . . . . n 9 5 14
Figure 2. The presence of insulin resistance (IR) in patients with mild Present 0
or severe psoriasis and in patients with psoriatic arthritis (PsA) % 64.3 357 100
n 47 9 56
Total
% 83.9 16.1 100
To evaluate psoriasis severity as a risk factor for IR that
is independent of MetS, after excluding all patients with
Table 8. Homeostatic Model Assessment (HOMA) indices in patients without metabolic syndrome regarding psoriasis severity
HOMA Mild psoriasis group Moderate/severe psoriasis group
AM Min Max SD Median AM Min Max SD Median P
HOMA_IR 15 0.5 6.35 1.09 1.26 1.63 0.67 6.85 1.45 1.28 0.97
HOMA_S% 89 42 200.9 394 81.1 823 14.6 149.2 34.3 78.7 0.85
HOMA_B% 127.2 64.9 218.1 41.2 119.3 1533 69.4 373.5 67.5 142.7 0.16

AM - arithmetic mean; SD - standard deviation
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Table 10. Homeostatic Model Assessment (HOMA) indices in patients with psoriasis and patients with psoriatic arthritis, after excluding patients

with metabolic syndrome

Group in relation to arthritis
HOMA No arthritis With arthritis p
AM Min Max SD Median AM Min Max SD Median
HOMA_IR 1.55 0.5 6.85 1.22 1.26 1.64 0.37 3.4 0.86 1.7 0.29
HOMA_S% 86.4 14.6 200.9 373 81.1 87.5 29.3 267.3 66.7 58.7 0.21
HOMA_B% 1371 64.9 3735 535 129.7 152.5 56.1 271.6 64.1 161.6 0.33

AM - arithmetic mean; SD - standard deviation

ENo IR IR positive

Count

5

No PsA PsA

Figure 3. The presence of insulin resistance (IR) in relation to the pso-
riatic arthritis (PsA) in patients without metabolic syndrome

Differences between HOMA indices in patients with
psoriasis (both mild and severe group) and patients with
PsA, after excluding patients with MetS, were not statisti-
cally significant (Mann-Whitney test) (Table 10).

DISCUSSION

The mean age of psoriatic patients was 50 (£ 15.21) years,
similar to other previous studies [1, 14, 15].

The prevalence of MetS in our study was 46,7% with
49 of 105 patients fulfilling at least three criteria. Similar
results were obtained in a study by Souza et al. [16] con-
ducted in Brazil, in which prevalence of MetS was 50%.
Slightly lower prevalence was obtained in a study by Gis-
sondi et al. [17], where prevalence of MetS was 30.1%, in
a study by Ozkul et al. [2] (36%) conducted in Turkey,
and a study by Singh Bhati S et al. [1] (38%) conducted
in Central India.

No differences in the prevalence of MetS between man
and women was found, which was also the case with the
study by Costa et al. [2] and by Ozkul et al. [2, 4]. MetS
was directly positively correlated with age of the patients,
as was as in the study by Gissondi et al. [17].

Differences between groups with and without MetS re-
garding duration of the disease (p = 0.72, z = -0.36) were
not found, which coinsides with the Singh Bhati et al. [1]
study, quite opposite compared to the Gissondi et al. [17]
study, in which prevalence of MetS was directly correlated
to psoriasis duration.

Dyslipidemia (38.1% had hypertriglyceridemia, 58.1%
presented with low HDL serum levels) was the most preva-
lent comorbidity, followed by hypertension (61%), obesity
(57.1%), while 29.5% of the patients had altered fasting
blood glucose. The result in the study conducted by Souza
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et al. [16] were similar - dyslipidemia (74.5%) was the most
prevalent comorbidity, followed by hypertension (61.8%),
obesity (52.5%), and 30.9% had type 2 diabetes mellitus.

A statistically significant association between severity
of psoriasis and MetS was found, as in many other studies
[10, 18, 19], in contrast to some other studies where that
association was not found [1].

Association between PsA and MetS was statistically
significant, as in other previously done studies [4, 6, 20],
as well as association between PsA and IR - a higher per-
centage of patients with PsA had IR, as in the study by
Abogamal et al. [21].

IR was found in 35 (33%) patients. There was no dif-
ference in the prevalence of IR between men and women.

When comparing the group with mild and more severe
form of the disease, there was no statistically significant
association between psoriasis severity and IR, although
there was a positive correlation between PASI and HOMA
B index in patients without MetS, which can be explained
as a tendency for IR development, as IR in addition to
high B-cell function (HOMA B index increased) is most
frequently observed in individuals with prediabetes [22].
Results were similar to a study by Polic et al. [10], con-
ducted in Croatia, in which results suggest that disease
severity is an independent factor for IR irrespective of the
Mets presence [10].

Association between PsA and IR in patients without
MetS was statistically significant, as in the study conduct-
ed by Abogamal et al. [21] and these findings explain the
role of inflammatory arthritis through inflammatory cy-
tokines on developing IR in PsA patients. However, when
comparing association between PsA and HOMA indices
in patients without MetS using the Mann-Whitney test,
this significance is not proven most likely due to the small
number of participants.

Psoriasis promotes IR, which increases the demand for
insulin secretion from pancreatic B-cells to maintain the
glucose homeostasis and even in normoglycemic patients
can lead to atherosclerosis, myocardial dysfunction, and
major cardiovascular events [23, 24].

The question is whether all patients with psoriasis and
PsA should be tested for IR. It is well known that obesity is
one of the major factors, but not all obese patients are insu-
lin resistant so obesity is not the only predictor of increased
risk for cardiovascular diseases, as proven in this study.

www.srpskiarhiv.rs



CONCLUSION

MetS and IR prevalence increases in patients with PsA
and in patients with moderate and severe form of chronic
plaque psoriasis. Both psoriasis severity and PsA are inde-
pendent predictors for IR regardless of the MetS presence.
These conclusions support the great role of dermatolo-
gists in prevention and early diagnosis of cardiovascular
diseases in psoriasis patients.

Considering the chronic nature of psoriasis and frequent
onset in adolescence, dermatologists are frequently the first
healthcare providers in younger patients that do not have
established comorbidities yet, and who are suitable for the
possible lifestyle intervention aimed for the prevention of
MetS and IR, and subsequent cardiovascular diseases.
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Study limitations

Our study has several limitations including its cross-sec-
tional design and relatively small number of participants.
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McopunjasHM apTPUTMC U TEXKUHA KIMHUUKE CIMKE NCOpMja3e Kao NpeaUKTOPU
MeTaboNMUKOr CUHAPOMA U MHCYIMHCKE pe3ncTeHumje

Onugepa JleBakos, 3opuua lajuHoB, bpaHucnaga lajuh, Jbyba ByjaHoBuh, Munana MBKkos-Cumuh, 3opaH fonywwimH

YHVBEP3NTETCKM KNMHINYKM LieHTap BojsoauHe, Hosu Cag, Cpbuja;
YHusep3uteT y HoBom Cagy, MeguuuHckn dakynteT, Kategpa 3a gepmatoseHeponorujy, Hosu Cag, Cpbuja

CAMETAK npoueHat 6onecHuka ca UP (p = 0,05). Takohe, npeBaneHLmja
YBoa/LUwe Linb oBe cTyamje je eBanyauuja TexnHe KnuHnd-  MetC-a (p = 0,05) n VP (p < 0,01) Beha je Kog 6onecHriKa ca
Ke CNIKe ncopujase v MPUCyCTBa NCOPKja3HOTr apTPUTICA Kao  ncopujasHum apTputucom. Kog 6onecHrka 6e3 MetC-a Huje
npeanKTopa 3a pa3soj MeTabonuukor cuHapoma (MetC) nuHcy-  yTepheHa noBe3aHoCT n3mehy TeXMHe KITMHUYKe CIKe NCo-
nuHcke pesucteHupje (MP) koa bonecHnka ca XpoHMYHOM Mnak — pujase u WP (p = 1,0), mehyTum nocTojana je nosuTrBHa Kopena-
ncopunjasom, Kao 1 Aa ce eBajlyunpa Aa i Cy TeXnHa KNMHMYKe  umja namehy nHaekca PASI v MHAEKCa CeKPEeTOPHOT KamnayuTeTa
CNVIKe 1 NPeayKTOPU NcopurjasHor apTpuTica 3a passoj P, B-henuja naHkpeaca % (HOMA B), wro notephyje TeHaeHUujy
He3aBuncHo of npucyctea MetC-a. pa3Bujatrba UP. MosBe3aHoCT ncopujasHor aptputuca u VP kop
MeTopge OBa NpocneKkTMBHA, ONCePBALMOHO AECKPUNTUBHA  GonecHKa 6e3 MeTC-a je 6vna cTaTuCTUYKY 3HauajHa (p < 0,05).
cTyauja cnpoBefieHa je Ha KnvHuuy 3a KOXKHO-BeHeprYHe  3aksbyuak [peBaneHuuja MeTabonnyKor CUHAPOMA U MHCY-
6onectn YH1BeP3UTETCKOT KNMHUYKOT LieHTpa BojBoauHe. Y nuHcke pesncteHumje je Beha kof 60necH1Ka ca ncopujazHum
CTyaujy je yKibyyeHo 105 60n1ecHnKa ca XPOHUYHOM MNaK NCO-  apTPUTICOM 1 Kog 6oNlecHKa ca yMepeHUM 1 TeLLKM 06511-
puvja3om Koju Cy nofesbeHn y Tpu rpyne. [pyna ca 6narym 06-  Kom xpoHUYHe niak ncopujase. TexuHa KIvHUYKE CVKe 1 Nco-
nvkom ncopujase (MIHAEKC palLMPeHOCT 1 TEXMHE NCopujase  pujasHu apTPUTIC Cy MPEANKTOPY VHCYNIMHCKE pe3ncTeHumje,
— PASI (Psoriasis Area Severity Index) < 10), rpyna ca yMEPeHUM  He3aBUCHO Of NPUCYCTBA MeTab0IMUKOr CUHAPOMA.

1 TewwKum obnmkom (PASI = 10) 1 rpyna ca ncopujasHim apTpu-

TCOM, ANjarHOCTMKOBAHNM Ha OCHOBY KpuTepujyma CASPAR. KrbyuHe peun: ncopujasa; TexmnHa KNMHUYKE CrKe ncopujase;
Pesyntatu lNpoLieHat 6onecHnka Koju cy nmanu MetC je 610 ncopujasHu apTPUTUC; MHCYAMHCKA Pe3UCTEHLMja; MeTabosny-
BULIN Y FPyNi ca Texxum obnnkom ncopujase (p < 0,05), KAO U Ku cMHAPOM
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