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Psoriatic Arthritis Affect the Uric Acid Level?
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ABSTRACT Objective: Hyperuricemia is common in psoriatic arthri- ~ OZET Amag: Hiperiirisemi, psériyatik artritte (PsA) yaygin goriil-
tis (PsA). The aim of this study is to investigate the effect of PsA and  mektedir. Bu ¢aligmanin amaci, PsA ve metabolik sendrom (MS) bile-
metabolic syndrome (MS) components on serum uric acid (SUA). Ma-  senlerinin, serum iirik asit (SUA) tizerindeki etkisini incelemektir.
terial and Methods: A total of 102 adult individuals (53 females and  Gere¢ ve Yontemler: Bu ¢alismaya, toplam 102 (53 kadin ve 49 erkek)
49 males) participated in this study. Fifty-one consecutive PsA patients  erigkin birey katildi. Calismaya, Nisan 2011-2012 tarihleri arasinda
followed and treated in the outpatient clinic between April 2011 and  poliklinikte takip ve tedavi edilen 51 ardigik PsA hastasi retrospektif
2012 were enrolled in this study retrospectively. The control group con-  olarak alindi. Kontrol grubu, artraljisi olan ancak artriti olmayan 51
sisted of 51 patients who have arthralgia but not arthritis. Insulin resis-  hastadan olusuyordu. Insiilin direnci, insiilin direncini degerlendirme
tance was calculated according to the homeostasis model of assessment ~ (HOMA-IR) formiiliiniin homeostaz modeline gore hesaplandi. Ulusal
insulin resistance (HOMA-IR) formula. Patients were classified as hav-  Kolesterol Egitim Programi/Yetiskin Tedavi Paneli tanimina gére has-
ing MS according to the National Cholesterol Education Program/Adult  talar MS’li olarak siniflandirildi. Bulgular: SUA seviyeleri MS’de daha
Treatment Panel definition. Results: SUA levels were higher in MS  yiiksekti (p=0,016), fakat yasa gore diizeltme yapildiginda bu farkin,
(p=0.016), but when adjusted for age, this difference was not found to  istatistiksel olarak anlamli olmadig1 tespit edildi. MS’nin 6nemli bile-
be statistically significant. It was found that hypertension (HT), triglyc-  senleri olan hipertansiyon (HT), trigliserid (TG) ve HOMA-IR'nin SUA
eride (TG) and HOMA-IR which are important components of MS had  diizeyi tizerine etkisi oldugu, ancak PsA’nin SUA tizerine etkisinin ol-
an effect on SUA level but the effect of PsA on SUA was not found.  madigi bulundu. SUA diizeyi HT, TG ve HOMA-IR yiiksekligi olan
SUA level was higher in patients with HT, TG and HOMA-IR elevation  hastalarda, olmayanlara gore daha yiiksekti (sirasiyla; p=0,009,
than those without (respectively, p=0.009, p=0.005, p=0.001). It was  p=0,005, p=0,001). PsA’nin SUA iizerine etkisinin olmadig1, ancak yasa
observed that PsA had no effect on SUA, but when adjusted for age, the  gére diizeltme yapildiginda PsA’da, SUA diizeyinin anlamli sekilde
UA level in PsA was found to be significantly higher (p=0.027). Con-  yiiksek saptandig1 goriildii (p=0,027). Sonug¢: Ateroskleroz i¢in onemli
clusion: MS, which is a major risk factor for atherosclerosis, is in-  bir risk faktorii olan MS, PsA’da artmistir. Fakat bu artis, PsA hastala-
creased in PsA. However, this increase may also be associated with  rindaki yiiksek yasla da iligkili olabilir. Kardiyovaskiiler olaylar ile yiik-
higher age in PsA patients. It is known that there is a relationship be-  sek SUA seviyeleri arasinda iliski oldugu bilinmektedir. SUA’n1n,
tween cardiovascular events and high SUA levels. SUA is known to  ateroskleroz ve ilgili hastaliklar i¢in bir risk faktorii olarak potansiyel
play a potential role as a risk factor for atherosclerosis and related dis-  bir rol oynadigi bilinmektedir. PsA ve MS bilesenlerinin, SUA seviye-
eases. More studies are needed to investigate the effects of PsAand MS  leri tizerindeki etkilerini arastirmak i¢in daha fazla sayida galigmalara

components on SUA levels. ihtiyag vardir.
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Psoriatic arthritis (PsA) is a usually rheumatoid
factor negative, chronic inflammatory type of arthri-
tis associated with psoriasis.' Cardiovascular diseases
(CVD) morbidity and mortality risk is raised in PsA
patients. Chronic inflammation in PsA patients is
generally related to increased atherosclerosis inci-
dence. The raised atherosclerosis and CVD incidence
associated with PsA has been reported in many stud-
ies.>?

Metabolic syndrome (MS) is a major preventa-
ble risk factor for atherosclerosis and comprises com-
ponents such as obesity, hypertriglyceridemia,
hypertension (HT) and insulin resistance (IR).>
These components are associated with greater car-
diovascular morbidity than the sum of the risks asso-
ciated with each component.*

It implies a potential role for serum uric acid
(SUA) as arisk factor for atherosclerosis and associ-
ated diseases.® Patients with HT and hyperuricemia
compared to patients who have normal SUA levels
have more than 3-5 times the risk of cardiovascular or
cerebrovascular disease. SUA is an indicator of in-
creased oxidative stress. High SUA concentrations
show high probability in coronary artery disease,
heart failure and cardiovascular mortality.’

In literature, many studies have shown the rela-
tionship between the components of MS and SUA
levels.®? SUA is an independent MS indicator.!®!! Hy-
peruricemia in psoriasis is closely associated with
obesity and hyperlipidemia that are components of
MS.712B3 IR is the main mechanism linking visceral
obesity and the MS, and determine the SUA increase
in MS.® The increased relationship between SUA with
MS and PsA have been reported previously but the
effect of MS and PsA on SUA levels have not been
investigated together.'* In the study, we planned to
explore the relationship of PsA with MS; to examine
the effect of PSA and MS components on SUA.

I MATERIAL AND METHODS
PARTICIPANTS

In the study, the patients who were followed and
treated in the rheumatology outpatient clinic between
April 2011 and 2012 were enrolled retrospectively.
Patients who had PsA according to classification cri-
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teria for psoriatic arthritis were accepted in the PsA
group and who had arthralgia but not arthritis like
ankylosing spondylitis, rheumatoid arthritis, os-
teoarthritis, spondyloarthritis etc. were accepted in
the control group.'” Those with myocardial infarction,
stroke, psychiatric disorder and renal failure (serum
creatinine >1.4 mg/dL) history were excluded.

Demographic characteristics (age, height,
weight, gender), history of diabetes mellitus (DM),
HT, medication, and smoking habits, waist circum-
ference (WC), blood pressure, fasting blood glucose,
insulin, lipid profiles, uric acid (UA), blood urea and
creatinine were registered from their files. IR was
computed according to Homeostasis Model of As-
sessment Insulin Resistance [(HOMA-IR) formula:
Fasting insulin (pu/mL) x Fasting glucose
((mg/dL)/405)]. HOMA value in normal individuals
has been reported as lower than 2.7, more than 2.7
reflects the varying degrees of IR.!® The study proto-
col was approved by the Haydarpasa Numune Train-
ing and Research Hospital, Clinical Research Ethics
Committee (decision number: 2012/14, date:
09.04.2012) dated ethical committee. Permission was
obtained from the patients or, if necessary, their legal
representative. The present study was planned ac-
cording to the Declaration of Helsinki Principles.

METABOLIC SYNDROME DEFINITION

Subjects were grouped as having MS or not by fol-
lowing per under the National Cholesterol Education
Program (NCEP)/Adult Treatment Panel III defini-
tion. According to the NCEP guidelines, individuals
were diagnosed with MS if they had at least three of
the components: (I) Increased waist circumference
(WS) (WC >102 cm in males and >88 cm in fe-
males); (II) HT: >130/85 mmHg or receiving antihy-
pertensive drugs; (I11) Impaired fasting glucose >110
mg/dL or receiving antidiabetic drugs; (IV) Low
high-density lipoprotein cholesterol (HDL-C) <40
mg/dL in males or <50 mg/dL in females; (V) Ele-
vated triglycerides >150 mg/dL."”

STATISTICAL ANALYSIS

The IBM-SPSS for windows version 20 software
(IBM Corp., Armonk, NY, USA) was used for analy-
ses. Descriptive statistics were given as mean and
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standard deviation for numerical data and categori-
cal variables were expressed as percentages. The nor-
mal distribution of the numerical variable was
identified with analytical methods (Kolmogorov-
Smirnov/Shapiro-Wilk tests). Pearson chi-square was
used to analyse sex and independent t-test was used
to analyse age and body mass index (BMI) between
groups. MS criteria were investigated by the chi-
squared test or/and Ficher’s exact chi-squared test be-
tween groups. The effects of each of the MS
components on SUA separately and the effect of the
PsA on SUA were analyzed by one-way ANOVA.
The effect of PsA interaction with MS components
on UA was tested with two-way ANOVA. Statistical
significance was accepted at p<0.05.

I RESULTS

In present study, 102 elderly participants (53 females
49 males) participated. Fifty-one consecutive PsA pa-
tients followed and treated in the outpatient clinic be-

tween April 2011 and 2012 were enrolled in this
study retrospectively. The control group consisted of
51 patients who have arthralgia but not arthritis.
There was no difference in sex and BMI (p>0.05).
There was a difference in age between groups
(p<0.001). Mean age of the PsA group was higher.
Demographic characteristics were given in Table 1.

There was a difference in the current smoker,
MS, HT between groups (p=0.005, p=0.004,
p=0.050, respectively). But when adjusted for age,
this differences were not found to be statistically sig-
nificant. The number of smokers in the control group
(54.9%) were higher than in the PsA group (27.5%)
and the number of patients who were diagnosed with
MS and/or HT were higher in the PsA group. There
was no difference in DM, IR, increased WC, low
HDL-C, high triglyceride (TG) and hyperglycemia in
patients between groups (p>0.05) (Table 2).

The mean SUA levels were higher in patients
with MS than without (respectively 5.20+1.6 and

TABLE 1: Differences in demographic characteristics between groups.
n=51 PsA group Control group
n (%)/MeantSD n (%)/MeantSD p value
Sex Male 23 (45.1%) 25 (49.0%) 0.552*
Female 28 (54.9%) 26 (51.0%)
Age (year) 46.68+11.28 38.05+£10.19 0.000*
BMI (kg/m?) 28.97+4.90 26.9446.43 0.760¢

PsA: Psoriatic arthritis; BMI: Body mass index; kg: Kilogram; m: Meter; SD: Standart deviation; *: Pearson chi-square; ¥ Independent t-test;

Bold values mean significant statistically; p<0.05.

TABLE 2: Differences in demographic characteristics and metabolic syndrome criteria between groups.
PsA goup (n=51) Control group (n=51) p value p
Current smoker 14 (27.5%) 28 (54.9%) 0.005 0.946
Metabolic syndrome 20 (39.2%) 7(13.7%) 0.004 0.185
Hypertension 11 (21.6%) 4(7.8%) 0.05 0.380
Diabetes mellitus 7(13.7%) 2 (3.9%) 0.163* 0.248
Insulin resistance 19 (37.3%) 17 (33.3%) 0.679 0.226
Increased waist circumference 25 (49.0%) 21 (42.0%) 0.479 0.104
High triglycerides 14 (27.5%) 8 (15.7%) 0.149 0.160
Low HDL-C 33 (64.7%) 35 (68.6%) 0.674 0.306
Hyperglycaemia 9 (17.6%) 7 (13.7%) 0.584 0.197

PsA: Psoriatic arthritis; HDL-C: high-density lipoprotein-cholesterol; *:Fisher's exact test, all the others chi-square test; pal: ANCOVA adjusted for age;

Bold values mean significant statistically; p<0.05.
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4.39+1.4; p=0.016). But when adjusted for age, this
difference was not found to be statistically significant
(p=0.735). Mean SUA levels were statistically sig-
nificantly higher in PsA when adjusted for age
(p=0.027). There was no difference in mean SUA be-
tween groups. When the interaction of MS and PsA
groups on SUA was analyzed, no difference was
found (p=0.552) (Table 3).

The effect of interaction with the PsA group sep-
arately for each of the MS subgroups on the SUA
level was analyzed by two-way ANOVA. In two-way
ANOVA analyze, MS components did not affect SUA
levels in patients with or without PsA. When main
effect of MS components on SUA, analyzed by one-
way ANOVA, it was found that HT, TG and HOMA-
IR affected SUA level. SUA level was found to be
higher in patients with HT, TG elevation, HOMA-IR
elevation than those without (p=0.009, p=0.005,
p=0.001, respectively) (Table 4).

I DISCUSSION

The aim of this study is to analyze the relationship of
PsA with MS; to examine the effect of PSA and MS
components on SUA. In the study, the prevalence of
MS is higher in PsA but when adjusted for age, this
difference was not found to be statistically signifi-
cant. Similar to the literature, in our study, the aver-
age age of patients with PsA was higher than those
without PsA.” In our study, SUA levels were higher in
MS but this difference was not found to be statisti-
cally significant. However PsA did not affect SUA

levels, when adjusted for age, mean SUA levels were
statistically significantly higher in PsA in the study.
When the interaction of MS and PsA groups on SUA
was analyzed, no difference was found. While there
was no difference in sex, BMI, DM, IR, increased
WC, increased TG, low HDL-C, and hyperglycemia,
there was a difference in age, the current smoker, MS,
HT between groups. It was found that HT, TG and
HOMA-IR which are important components of MS
had a one-way main effect on SUA levels. However,
there was no one-way main effect of BMI, WC, HDL,
fasting blood glucose on SUA levels. When we ana-
lyzed the effect of interaction with the PsA group sep-
arately for each of the MS components on the SUA
levels, any of the MS components did not affect SUA
levels in PsA.

Raychaudhuri SK. et al. reported that half of PSA
patients had MS in his study population.” In this
study, the MS prevalence is higher in PsA at 40% but
when adjusted for age, this difference was not found
to be statistically significant. This is because the
mean age of the PsA patients was higher in our study
and it’s known that prevelance of MS is increased
with age.'®!"” Similarly, in our study, the frequency of
MS was found to be 3 folds higher in patients with
PsA. The incidence of MS increases with age.'®!° The
reason for the high MS prevalence reported by Smriti
et al. may be the higher mean age than our popula-
tion. The high MS prevalence in the present study
emphasizes the need for close monitoring of PsA pa-
tients for concomitant diseases such as dyslipidemia,
DM and HT. Also, patients have an increased risk of

TABLE 3: The mean SUA levels between patients with and without MS and PsA.
Uric acid
n MeanSD (mg/dL) p value p*
PsA () 51 4.32+1.6 0.057* 0.027
+) 51 4.89+1.4
MS @) 75 4.39+1.4 0.016* 0.735
(+) 27 5.20+1.6
MS MS (-) PsA (-) 44 4.19+1.5 0.552**0.072
PsA (+) 31 468+1.3
MS (+) PsA (-) 7 5.16+1.9
PsA (+) 20 52115

SUA: Serum uric acid; MS: Metabolic syndrome; PsA: Psoriatic arthritis; SD: Standard deviation; mg: Milligram; dL: Deciliter; *: One-way ANOVA;
Bold values mean significant statistically; Independent t-test: p<0.05; p¥: ANCOVA adjusted for age.

**: Two-way ANOVA;
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TABLE 4: The difference of mean SUA levels between MS components in patients with and without PsA.
PsA group Control group
MS components n MeanxSD n MeanxSD p sig* p sig**
HT () 40 4.82+1.5 47 416114 0.059 0.009
(+) 11 5.15+1.1 4 6.20+1.7
BMI <25 kgim? 11 4.50+1.3 23 3.99+1.3 0.87 0.094
25-29.9 kg/m? 20 4.65+1.3 12 442417
230 kg/m? 20 5.34x14 16 47317
wC <102 cm in male 26 4.80£1.3 29 4.19£1.3 0.653 0.309
<88 cm in female
>102 cm in male 25 497+1.5 21 462+1.8
>88 cm in female
HDL-C <50 mg/dL in male 18 5.11+1.2 16 3.86+1.0 0.104 0.588
<40 mg/dL in female
250 mg/dL in male 33 47715 35 4.54+1.7
240 mg/dL in female
Glucose <110 mg/dL 42 491+1.5 44 413+1.5 0.051 0.097
2110 mg/dL 9 4.79+1.0 7 5.57+1.7
Triglyceride <150 mg/dL 37 472413 43 4.10+1.4 0.259 0.005
2150 mg/dL 14 5.34x1.7 8 5.53+1.8
HOMA-IR <2.7 32 4.56+1.2 34 3.95+1.3 0.684 0.001
2.7 19 544415 17 5.07+1.8

PsA: Psoriatic arthritis; MS: Metabolic syndrome; SD: Standard deviation; HT: Hypertension; BMI: Body mass index; WC: Waist circumference; HDL-C: High-density lipoprotein-choles-
terol; HOMA-IR: Homeostasis Model of Assessment Insulin Resistance; kg: Kilogram, m: Meter; cm: Centimetre; mg: Milligram; dL: Deciliter; *: Two-way ANOVA for PsA and MS com-
ponents interactions; **: One-way ANOVA for MS components main effects; Bold values mean significant statistically.

CVD. If necessary, lifestyle changes and medication
treatments for individual risk factors can be recom-
mended for PsA patients.

The mean of the SUA levels was higher in MS,
but when adjusted for age this difference was not
found to be statistically significant. It’s shown that
the elevated levels of SUA are associated with MS
risk factors like dyslipidemia, HT, abdominal obesity
and IR in several studies.®*?*?3 In Taec Woo Yoo0’s
study, SUA levels are elevated in direct proportion to
MS criteria. Also, there was a positive correlation be-
tween the SUA and fasting blood glucose, fasting
serum insulin, serum triglyceride, HOMA-IR, BMI,
waist/hip ratio, although a negative correlation be-
tween SUA with age and serum HDL.?* In the study
of Hansol Choi, he also found positive correlations
of SUA levels with fasting glucose, WC, TG and HT
and a negative correlation with HDL-C.?* Similar to
the literature, SUA levels were higher in patients with
elevated HT, TG and HOMA-IR in the present study.
However, the mechanisms of its relationship should

be explored by further studies. SUA elevation is as-
sociated with higher IR.?*?? Insulin, besides regulat-
ing the systemic glucose homeostasis, modulates
vascular tone by the role of a vasoactive hormone.”!
As aresult of the investigational study in mice, SUA
has been shown to have a clear action on IR by an in-
creasing mechanism in oxidative stress and reactive
oxygen species leading to aberrant glucose metabo-
lism.?® In this study, no relation was found between
BMI, WC, HDL, fasting blood glucose and SUA,
which are important components of MS. Although it
is known that obesity and SUA are related, no rela-
tion was found between BMI, WC and SUA in this
study.?”-* This contradiction should be re-investigated
by new studies in a larger population. Despite these
and similar studies investigating the relationship be-
tween SUA and MS, we have not found any study in-
vestigating the relationship between MS and SUA in
PsA.

The prevalence of hyperuricemia is significantly
higher in men and there is a relationship between PsA
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and hyperuricemia.” In AlJohani’s study, the male
population is higher than the female population and
PsA had a significant effect on UA.'* However, in our
study similar to other studies in the literature, we
could not have shown the effect of PsA on UA but
when adjusted for age, we found that mean SUA lev-
els were statistically significantly higher in PsA, since
the female population is higher than the male popu-
lation.*

In the general population other than psoriasis,
smoking interacts with an increased PsA risk. There
was a negative association between smoking and pso-
riasis, but smoking strongly interacted with the risk of
PsA in the general population in a large United King-
dom cohort.’! However the smoking rate in the con-
trol group was higher than the PsA group in this
study. Also, there was a difference in MS and HT be-
tween groups but when adjusted for age, these results
were statistically not significant in this study. Smok-
ing lowers HDL-C, increases blood pressure and
causes IR, smoking rates were lower in the PsA
group, but HT and hyperlipidemia were higher. How-
ever, besides smoking, some factors playing a role in
the pathogenesis of PsA may be considered to be ef-
fective in the development of HT and hyperlipi-
demia.’ It is necessary to study in a larger population
to explain this contradiction.

The study has some limitations. First, the mean
ages of PsA and control groups are statistically dif-
ferent. It is possible that age affects metabolic syn-
drome and SUA levels. The SUA concentration may
be affected by the dietary habits but this condition
was not able to be investigated in the present study
population and so could not be evaluated about to
with concerning SUA concentration. Second,
recording only one evaluation of SUA level may re-
sult in missclassification of subjects. However, the
effects of non-differential missassortment would
have resulted in bias toward the null. Third, our
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study population was limited. Therefore, it cannot
be generalized to society.

I CONCLUSION

In the present study with a limited number of patients,
we showed that the frequency of MS increased in pa-
tients with PsA, but when adjusted for age this dif-
ference was not found to be statistically significant.
Also we showed the effect of HT, TG and IR on SUA,
but we could not show the effect of the relationship
between PsA and MS directly on SUA. So more stud-
ies are needed to investigate the effect of MS com-
ponents on SUA in PsA. Rather, it is time to
recommend precise large-scale clinical trials to de-
termine whether lowering SUA in PsA is useful in the
prevention and treatment of HT, IR, DM, hyperlipi-
demia, obesity and CVD.
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