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Abstract

To identify the association between traditional cardiovascular risk factors, diseases related factors, body composition and
adipokines with high cardiovascular risk (HCVR) in psoriatic arthritis and non-psoriatic spondyloarthritis. This was a cross-
sectional study involving age and BMI matched adults with psoriatic arthritis (PsA) (rn=56) and non-psoriatic spondyloar-
thritis (nPsA—SpA) (n=58). Body composition using whole-body dual energy X-ray absorptiometry, adipokines and disease
characteristics along with cardiovascular risk scoring QRISK3 and carotid intimal medial thickness (CIMT) was collected.
Individuals with a QRISK3 > 10% or CIMT of > 75 percentile of the general population were categorised as HCVR. Predic-
tors of HCVR were determined by logistic regression. HCVR was detected in 39 (34.2%) of the patients. After adjusting
for all the factors, sarcopenia (aOR-15.83; 95% CI 1.16-215.48; p=0.038) and presence of any traditional CV comorbidity
(aOR: 18.97; 95% CI 1.63-221.29; p=0.019) were associated with HCVR. nPsA-SpA had a 97% lesser chance of having
HCVR as compared to PsA. The ROC curve analysis for the multiple logistic regression model which estimated the AUC
as 0.787 (95% CI 0.701-0.874) and a P value <0.001. Adipokine levels correlated well with body composition, but not
with HCVR. PsA has a higher CV risk and the mechanisms for the same are poorly understood. Sarcopenia is an important
determinant of HCVR and may be due to ectopic adipose tissue deposition in skeletal muscles. Focused physical therapy to
prevent sarcopenia, optimum treatment of traditional CV risk factors and adequate disease control may help in preventing
atherosclerosis in SpA.
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Introduction

Advent of newer therapeutic options along with treat to tar-
get approach have improved the disease outcomes and qual-
ity of life in spondyloarthritis (SpA) [1]. These improved
D4 Chengappa Kavadichanda outcomes have however unearthed new challenges like accu-

doc.chengappa@gmail.com mulation of metabolic and cardiovascular (CV) comorbidi-
ties [2, 3]. There is an increased risk of myocardial infarction
(RR: 1.41, 95% CI 1.17-1.69) and stroke (RR=1.33, 95%
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there are two major challenges that are prevalent in identi-
fying and managing CV risk in SpA. First being the absence
of good surrogate markers that can identify at high-risk indi-
viduals for CV disease, as assessment of the traditional CV
risk factors in isolation are inadequate. Second, majority
of the CV risk predication scores have not considered the
chronic inflammatory status, drugs used and their related
effects in spondyloarthritis while calculating CV risk. It is
well known that risk factors like obesity, atherogenic lipid
profile, metabolic syndrome along with comorbidities like
hypertension (HTN) and diabetes mellitus (DM) determines
CV risk in healthy control. These factors have proven to
be grossly inadequate in determining the CV risk in ARDs
[6]. An alternative method to determine CV risk is by the
ultrasound-based carotid intima medial thickness (CIMT),
which shows strong correlation with long term CV outcome,
but in isolation may not be adequate. An alternative to these
would be a combination of the risk predication scores, which
has shown to better predict CV risk in ARDs [7]. Similarly
a combination of one CV risk predictor score along with
CIMT measurement has also been proposed to improve the
chances of identifying CV risk in rheumatoid arthritis [8].

Spondyloarthritis is a heterogenous group that mainly
comprises ankylosing spondylitis (AS), reactive arthritis
(ReA), undifferentiated SpA (USpA) and enteropathy-
related arthritis (EA) [9] beyond psoriatic arthritis (PsA).
They share similar pathophysiological and clinical features
with each other besides a higher association with HLA-
B#27. The traditional CV risk factors are reported to be
higher in PsA [10-12] and is mainly attributed to higher
BMI among those individuals. Hence, it is also necessary to
study the two groups by offsetting the overwhelming effect
of BMI between PsA and non-psoriatic spondyloarthritis
(nPsA—SpA). Several factors, such as diseases activity [13],
body composition and adipokines are interdependent and
may determine the cardiovascular risk in these group of
patients, but have not been systematically evaluated. The
interdependence if these factors need to be studied to find
common mechanisms influencing the occurrence and pro-
gression of CV risk in spondyloarthritis. Therefore, we
designed this study with an objective to identify the associa-
tion between traditional CV risk factors, body composition
parameters and serum adipokines with high cardiovascular
risk (HCVR) in psoriatic arthritis (PsA) and non-psoriatic
spondyloarthritis (nPsA—SpA).

Materials and methods
This cross-sectional study was conducted at a tertiary care,

teaching hospital in India. Ethical approval for the study
was obtained from the institute ethics committee (JIP/
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IEC/2018/349) and the study was conducted in accordance
with the Indian Council for Medical Research Guidelines
for Biomedical Research on Human Participants. Written
consent from patients were obtained before recruiting into
the study.

Consecutive age and BMI matched adults who were
not on lipid lowering drugs or oral glucocorticoids in the
past 6 months with psoriatic arthritis (PsA) satisfying the
classification criteria for psoriatic arthritis (CASPAR) cri-
teria (n=56) and nPsA—SpA satisfying the Assessment of
Spondyloarthritis International Society (ASAS) classifica-
tion criteria [14] (n=58) were included in the study. All the
study subjects were less than 60 years of age and without a
history of major or minor cardiovascular event, chronic liver
disease, chronic kidney disease and endocrinopathies except
type 2 diabetes mellitus.

Demographic variables including age, gender, fam-
ily history of cardiovascular disease, smoking status and
presence of co-morbidities were collected. Anthropomet-
ric measurements including weight, height, BMI and waist
circumference (WC) and hip circumference (HC) were
assessed. Diseases related information including duration
of disease, type of SpA (axial versus peripheral), sever-
ity of disease Ankylosing Spondylitis Diseases Activity
Score-C-reactive protein (ASDAS CRP) [15] and details of
comorbidities were collected. Disease activity was assessed
by using ASDAS CRP as it has been validated as a good
outcome measure in AS, early forms of spondyloarthritis,
non-radiographic axial-SpA and peripheral-SpA [16].
Metabolic syndrome was diagnosed as per the criteria of
the National Cholesterol Education Program’s Adult Panel
IIT with modifications for Asian population [17]. Blood
samples were collected for analysis after overnight fast-
ing for fasting blood sugars, lipid profile, adipokines and
cytokine measurement and the serum was store in -40°C
till the date of analysis. Interleukin (IL)-6, monocyte che-
moattractant protein (MCP)-1, leptin, resistin, omentin and
adiponectin were measured using enzyme-linked immuno-
sorbent assay (Wuhan Fine Biotech, China) as per manu-
facturers protocol.

Assessment of body composition

Body composition of all the participants was assessed by
dual energy absorption spectrometry (DXA) Hologic Dis-
covery Wi (S/N 87574). Sarcopenia was defined as appen-
dicular lean mass (ALM)/height 2 as per Asian Working
Group for Sarcopenia (AWGS) with cutoff values of 7.0 kg/
m?2 in men and 5.4 kg/m2 in women [18]. Quantity and
distribution of fat and muscle content were standardised
for individual height by dividing all values with height® in
meters.



Rheumatology International (2022) 42:251-260

253

Cardiovascular risk evaluation

For evaluation of cardiovascular risk, QRISK-3 score was
used [19] and measurement of carotid intimal medial thick-
ness (CIMT) was done. A single trained rheumatologist
under the supervision of the radiologist performed all CIMT
measurements using 7—13 MHz linear probe of MyLab 70
XVision (Esaote, Genoa, Italy). A detailed B mode scan
of common carotid, internal carotid, external carotid and
carotid bulb of both sides were made. The CIMT was meas-
ured from the far wall of the common carotid artery, at least
10 mm proximal to the carotid bulb. A total of 3 carotid
intima-media thickness measurements were taken per side
and the average value of 6 readings (3 from each side) was
taken for further assessment. The average CIMT which
was > 75th percentile for age and gender matched Indian
population, or presence of carotid plaque was considered as
suggestive of subclinical atherosclerosis [20]. Individuals
with a QRISK 3 score of > 10 or those with a CIMT > 75th
percentile to their age matched scores were considered as
those with high cardiovascular risk (HCVR).

Statistical analysis

Categorical variables were represented as frequency and per-
centages. All continuous variables were tested for normality
using the Kolmogorov—Smirnov test. Normally distributed
variables were summarised as the mean + standard devia-
tion (SD) and non-normally distributed variables as median
with inter quartile range (IQR). Association of categorical
variables with diseases PsA and SpA was tested using Chi-
square test or Fisher's Exact Test. The potential categorical
factors contributing for high cardiovascular risk were tested
using Chi-square/Fishers exact test. The continuous factors
were tested between those with and without high cardiovas-
cular risk status was done by independent Student’s ¢ test/
Mann—Whitney U test depending upon the distribution of
the variable. Bivariate correlation analysis was performed
to assess for linear relationship between serum, adipokines,
body composition, CIMT and diseases activity measures.
95% confidence interval of the correlation coefficient along
with the P value was reported.

Individuals with a QRISK 3 score of > 10 or those with
a CIMT > 75th percentile to their age matched scores were
considered as those with high cardiovascular risk. Unad-
justed odds ratios (ORs) with 95% confidence intervals
(95% ClIs) were estimated to determine the association of
high cardiovascular risk and various demographic, dis-
eases related and body composition factors. Variables that
were univariately associated with high cardiovascular risk
with a P <0.15 were considered to construct predictive
models. Stepwise selection methods were used to deter-
mine the final model and all variables with a P <0.05 was

retained in the final model. Regression coefficients (p’s)
along with their 95% confidence interval and P values are
reported. A receiver-operating curve (ROC) was plotted
to find the discriminant ability of the predictive model
with important variables.

All analyses were performed using SPSS, version 19
(SPSS for Windows, Version 19.0. Chicago, SPSS Inc.). The
analyses were performed at 5% level of significance and a P
value < 0.05 was considered statistically significant.

Results

The important clinical, demographic and anthropomet-
ric features along with the difference in adipokine levels
between cases of PsA and nPsA-SpA is represented in
Table 1. The nPsA—SpA group had higher number of males
44 (75.9%) versus 28 (50%), positive HLA-B*27 [28 (48.3%)
vs 8 (14.3%)] and axial spondyloarthritis 56 (96.6) versus
26 (46.45) as compared to PsA (p <0.05). PsA males had
a higher visceral adipose tissue/height? of 238.11 +79.40
gm/m? against 188.48 +75.88 gm/m? in nPsA-SpA males
(p=0.01). PsA also had a higher average CIMT and higher
number of people having population matched CIMT
of > 75th percentile 24 (43.6%) compared to nPsA-SpA [8
(13.8%) (p <0.001)]. Disease activity measured by ASDAS
CRP was higher nPsA-SpA 2.01(1.4-2.5) compared to
PsA 1.6 (1.3-2.2) p=0.016). Levels of leptin, adiponectin,
IL-6 and MCP-1 were higher in PSA in comparison to those
with non-PsA—-SpA (p <0.001). Among the 58 nPSA—SpA,
32(55%) satisfied modified New York criteria for ankylosing
spondylitis, 24 (41.4%) were non-radiographic axial SpA,
and 2 were peripheral undifferentiated SpA.

We then classified patient as those with and without
high risk cardiovascular (HCVR) status if they satisfied
either of QRISK3 score > 10% or CIMT > 75th percentile
as compared to age and gender matched Indian population.
Table 2 shows comparison of various parameters between
these groups. We had 39 (34.2%) in the HCVR group and
75 (65.8%) in the non-cardiovascular risk group. QRISK3
could identify HCVR in 10 (25.6%) patients and all of
them were in the age group of 50-59 years. CIMT on the
other hand detected HCVR in 18 (46.2%), 9 (23.1%) and 5
(12.8%) in < 39, 4049 and 50-59 years age groups, respec-
tively. Individuals with HCVR status had a higher median
age 42(IQR-35,52) years as compared to 37(IQR-33,43)
years with non-HCVR status (p =0.006). HCVR was seen
more in PsA (n=27, 69.2%) as compared to nPsA-SpA
(n=12, 30.8%). More individuals (48.7%) with HCVR
had a higher incidence of one of the traditional CV comor-
bidities (p =0.041). Trunk fat/limb fat and visceral adi-
pose tissue/Ht> was higher in HCVR group 1.13 +0.25 and
245.07 + 89.44 gm/m? then in others 1.03 +0.23 (p=0.028)
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Table 1 Baseline demographic, clinical, body composition and adipokines of the patients enrolled in the study

PSA (n=56) nPsA-SpA (n=58) P value
Demography Age (years) 41.30 (9.28) 38.78(7.46) 0.113
Mean+SD
Females n (%) 28 (50%) 14 24.1%) 0.004
Disease parameters HLA B27 Positive n (%) 8 (14.3%) 28 (48.3%) <0.001
Arthritis duration months 48 (12,72) 48 (36,96) 0.212
Median (IQR)
Axial disease, n (%) 26 (46.45) 56 (96.6) <0.001
Peripheral, n (%) 30 (53.6) 2(3.4)
ASDAS CRP 1.6 (1.3,2.2) 2.01 (1.4,2.5) 0.016
Median (IQR)
hsCRP 3.95(2,3.89) 7.57 (2,18.15) 0.076
Median (IQR)
anti TNF inhibitors, n (%) 3(5.3) 8 (13.8)
anti-IL-17 inhibitors 1 0
Comorbidities T2 DM, n (%) 6 (10.7%) 8 (13.8%) 0.617
HTN, n (%) 4 (7.1%) 3(52%) 0.714
Metabolic syndrome, n (%) 16 (28.6%) 17 (30.9%) 0.788
Any comorbidity, n (%) 20 (35.7%) 20 (36.4%) 0.943
Smoking, n (%) 7 (12.5%) 10 (17.2%) 0.477
Alcohol consumption, n (%) 1(1.8) 11 (19%) 0.003
Anthropometry BMI [Median (IQR)] 25.05 (22.28,27.3) 23.55 (21.5,27.35) 0.152
WC (Mean + SD) 86.22 (9.82) 87.25 (10.99) 0.607
Male (Mean + SD) 90.36 (8.83) 87.35 (11.41) 0.260
Female (Mean + SD) 82.39 (9.24) 86.92 (9.81) 0.162
HC (Mean =+ SD) 97.14 (7.43) 94.68(9.35) 0.134
Male 97.40 (6.47) 93.43 (8.31) 0.044
Female 96.91 (8.33) 98.92 (11.64) 0.534
Body composition Total fat % (Mean + SD) 34.93 (6.95) 30.79 (7.74) 0.003
Male 29.93 (5.10) 27.76 (5.59) 0.102
Female 39.92 (4.53) 40.32 (5.52) 0.803
Fat mass/ht*> (Mean =+ SD) 8.88 (2.63) 7.68 (3.09) 0.028
Male 7.57 (2.02) 6.63 (2.11) 0.068
Female 10.19 (2.53) 10.96 (3.47) 0.419
%Trunk fat /%leg fat (Mean + SD) 0.99 (0.16) 1.0 (0.18) 0.635
Male 1.08 (0.16) 1.05 (0.17) 0.495
Female 0.89 (0.09) 0.84 (0.18) 0.143
Trunk fat /limb fat (Mean + SD) 1.07 (0.25) 1.05 (0.23) 0.631
Male 1.05 (0.17) 1.2021 (0.24) 0.123

and 198.29 +74.93 gm/m? (p =0.004), respectively. Adi-
ponectin and MCP-1 were significantly higher in HCVR and
Resistin was lower in HCVR (p <0.05) (Table 2).

On multifactorial logistic regression (Table 3) to iden-
tify the factors independently associated with HCVR. We
found sarcopenia was associated with HCVR (aOR-15.83;
95% CI 1.16-215.48; p=0.038). We also found that com-
bined comorbidities of diabetes, hypertension and metabolic
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syndrome had higher cardiovascular risk (aOR: 18.97; 95%
CI 1.63-221.29; p=0.019). Further, it was observed that
SpA patients had 97% lesser chance of having HCVR as
compared to patients with PsA. The ROC curve analysis for
the multiple logistic regression model which estimated the
AUC as 0.787 (95% C10.701-0.874) and a P value <0.001.

Upon Pearson’s correlation (Supplementary Tablel) it was
found that age had moderate correlation with CIMT (r=0.46
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Table 1 (continued)
PSA (n=56) nPsA-SpA (n=58) P value

Female 0.94 (0.18) 0.84 (0.15) 0.066
Lean/ht?> (Mean «+ SD) 15.46 (2.24) 15.80 (1.97) 0.384
Males 16.66 (2.23) 16.09 (1.91) 0.253
Females 14.26 (1.49) 14.90 (1.93) 0.243
ALM/ht? 6.71 (1.16) 7.11 (1.01) 0.048
(Mean +SD)
Males 7.44 (1.14) 7.36 (.92) 0.754
Females 5.97 (0.59) 6.33 (.89) 0.186
Visceral fat mass in grams (Mean+SD) 576.25 (205.76) 529.53 (201.81) 0.224
Males 648.39 (206.18) 525.00 (206.45) 0.016
Females 504.11 (181.48) 543.7857 (193.13) 0.517
Visceral fat/ht2 229.97 (81.55) 199.15 (81.94) 0.047
(Mean+SD)
Males 238.11 (79.40) 188.48 (75.88) 0.010
Females 221.84 (84.29) 232.69 (93.79) 0.707
Sarcopenia 15 (26.8%) 19 (32.8%) 0.486
N (%)

Lipid profile Total cholesterol (Mean = SD) 177.29 (38.69) 169.58 (35.382) 0.276
HDL (median, IQR) 42.50 (36.25, 48.00) 39.00(32.00, 44.00) 0.018
LDL (Mean+ SD) 108.36 (35.44) 112.604 (29.7091) 0.500
Triglycerides (median, IQR) 97.00 (77.25, 141.25) 94.00 (80.00, 113.00) 0.343

Cardiovascular risk assessment cIMT mm (median, IQR) 0.58 (0.52, 0.67) 0.52 (0.48, 0.58) <0.001
cIMT > 75th percentile n,(%) 24 (43.6) 8 (13.8) <0.001
QRISK -3 SCORE (median, IQR) 1.80 (0.50, 6.50) 1.20 (0.68, 3.10) 0.666
QRISK 3> 10% 5(9.1) 5(8.6) 1.00
High CV risk 27 (69.2) 12(30.8) 0.002

Adipokines (median, IQR) Leptin (ng/ml) 54.30 (25.20, 95.63) 6.97 (1.94, 15.87) <0.001
Adiponectin (mg/l) 11.17 (8.30, 14.38) 2.28 (1.70, 2.80) <0.001
Omentin (pg/ml) 117.10 (88.89, 153.22) 178.23 (125.49, 230.11) <0.001
Resistin (ng/L) 1281.88 (1026.03, 1697.17) 2230.43 (1589.24,2522.39) <0.001
IL-6 (pg/ml) 4.56 (0.10, 32.93) 0.77 (0.10, 5.43) 0.008
MCP-1 (pg/ml) 228.98 (141.71, 319.06) 43.08 (28.15, 62.20) <0.001

ALM appendicular lean mass, BMI body mass index, cIMT carotid intima media thickness, CV cardiovascular, HC hip circumference, HDL high
density lipoprotein, HTN hypertension, /L-6 interleukin-6, QR interquartile range, LDL low density lipoprotein, MCP-1 monocyte chemoattract-
ant protein-1, SD standard deviation, 72 DM type 2 diabetes mellitus, WC waist circumference

(0.29,0.62); p<0.001) and weak correlation with visceral adi-
pose tissue standardized to height (VAT/H?) (r=0.31 (0.13,
0.49); p=0.001). Appendicular lean mass standardized to
height (ALM/ht2) had significant negative correlation with
total body fat (r=—0.32 (— 0.15, — 0.50); p<0.001) and posi-
tive correlation with trunk fat/limb fat (r=0.45 (0.29, 0.62);
p<0.001). The VAT/Ht* had strong and moderate correlation

with BMI (r=0.70 (0.57, 0.83); p<0.001) and total body fat
(r=0.55 (0.39, 0.70); p <0.001), respectively. We performed
Spearman’s rho to look for correlation between adipokines and
body composition (Supplementary Table 2). Leptin correlated
highly with all the parameters measuring body fat and moder-
ately with BMI and hip circumference (p <0.01) and had a mild
negative correlation with ALM/ht* (r=— 0.220; p=0.047).
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Table 2 Characteristics of patients those with and without high cardiovascular risk status in PsA and NpsA-SpA

Variable High cardiovascular risk n=39  No cardiovascular risk n=75 P value
Demography Age ( years) 42(35,52) 37(33,43) 0.006
[median (IQR)]
Females (n,%) 13(33.3) 29(38.7) 0.575
Disease parameters  Arthritis duration (months) [median (IQR)]  38(12,72) 48(24,84) 0.347
PsA (n,%) 27(69.2) 29(38.7) 0.002
SpA (n,%) 12(30.8) 46(61.3)
Axial Disease (n,%) 24 (61.5) 58 (77.3) 0.075
Peripheral disease (n,%) 15(38.5) 17(22.7)
HLA-B*27 +(n,%) 10(25.6) 26(34.7) 0.352
ASDAS CRP 1.57(1.13,2.12) 1.86(1.49,2.55) 0.013
[median (IQR)]
hsCRP [median (IQR)] 3.9(2,9.55) 4.75(2,17.9) 0.120
anti TNF inhibitors, n (%) 3(7.7) 8 (10.7) 0.063
Co-morbidities T2 DM (n,%) 8(20.5) 6(8.0) 0.072
HTN (n,%) 6(15.4) 1(1.3) 0.006
Metabolic syndrome (1,%) 14 (35.9) 19 (26.4) 0.295
Any comorbidity (n,%) 19 (48.7) 21 (29.2) 0.041
Smoking ever (n,%) 5(12.8) 12(16.0) 0.651
Alcohol intake (n,%) 2(5.1) 10(13.3) 0.215
Anthropometry BMI in kg/m? (Mean + SD) 25.37+4.88 24.53+3.71 0.348
WC in cm (Mean + SD) 89.51+12.01 85.46+9.37 0.057
HC in cm (Mean + SD) 97.30+9.21 95.18 +£8.18 0.227
Body composition ~ Total fat % (Mean +SD) 33.45+7.66 32.81+7.65 0.680
Fat mass/Ht” in gm/ht? (Mean + SD) 8.63+3.09 8.0644 +2.80 0.340
%trunk fat/%leg fat (Mean = SD) 1.01+0.17 0.9833+0.18 0.399
Trunk fat/limb fat 1.13+0.25 1.03+0.23 0.028
ALM/H 6.94+1.23 6.90+1.04 0.850
gm/ht*> (Mean + SD)
Lean/Ht?
gm/ht2 (Mean +SD)
VAT in gm /Ht? in gm/ht* (Mean + SD) 245.07 +89.44 198.29+74.93 0.004
Sarcopenia n (%) 15(38.5) 19(25.3) 0.146
Lipid profile Total Cholesterole 180 (158.75,195) 165 (148,194) 0.239
HDL 42(36,45) 39(33,46) 0.267
LDL (Mean+SD) 110.79 +£30.54) 110.23 +34.01 0.932
Triglycerides 109 (81.75,146.5) 94 (76,115) 0.100
TC/HDL ratio 4.27 (3.85,4.62) 4.21 (3.68,4.91) 0.690
Adipokines Leptin (ng/ml) 30.93 (7.85,101.97) 16.99 (5.91,54.5) 0.156
Adiponectin (mg/l) 10.03 (3.1,12.66) 3.1(2.16,10.83) 0.027
Omentin (pg/ml) 142.89+57.39 157.34+77.07 0.363
Resistin (ng/L) 1296.86 (1073,1636.04) 1931.45 (1248.27,2432.32) 0.041
IL-6 (pg/ml) 3.42(0.1,24.28) 2.43 (0.1,11.86) 0.257
MCP-1 (pg/ml) 184.76(71.38,319.06) 61.06 (31.09,213.25) 0.004

Bold significant are p < 0.05

ALM appendicular lean mass, BMI body mass index, HC hip circumference, HDL high density lipoprotein, HTN Hypertension, /L-6 interleu-
kin-6, IQR interquartile range, LDL low density lipoprotein, MCP-1 monocyte chemoattractant protein-1, SD standard deviation, 72 DM type 2
diabetes mellitus, VAT visceral adipose tissue, WC waist circumference
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Table 3 Multiple logistic regression analysis for determinants of high cardiovascular risk in spondyloarthritis

Variable Unadjusted OR (95% CI) P value Adjusted OR (95% CI) P value
Subgroups nPsA—SpA vs PsA 0.28 (0.123-0.64) 0.002 0.03 (0.00-0.61) 0.022

Male /Female 0.79(0.35-1.79) 0.576

Axial/Peripheral 2.13 (0.92-4.95) 0.078 1.64 (0.16-16.83) 0.677

Age group (> 50 years) 3.44 (1.27-9.31) 0.015 2.15(0.13 -35.25) 0.592
Comorbidities Smoking 0.77 (0.25-2.38) 0.652

Any comorbidity 2.31 (1.03-5.18) 0.043 2.04 (1.03-5.18) 0.043
Diseases related Arthritis duration 1.000 (0.99-1.01) 0.907

HLA-B*27 0.65 (0.27-1.54) 0.327

hsCRP 0.97 (0.93-1.01) 0.140 1.06 (0.95-1.19) 0.287

ASDAS CRP 0.44 (0.24-0.81) 0.008 0.19 (0.02-1.58) 0.124
Anthropometry and BMI 1.05 (0.96-1.15) 0.303

body composition WC 1.04 (1.00-1.08) 0.061 0.99 (0.87-1.12) 0.822

HC 1.03 (0.98-1.08) 0.226

Total body fat% 1.01 (0.96-1.06) 0.676

Fatmass/Ht? 1.07 (0.94-1.22) 0.338

Trunk limb fat mass ratio 6.51 (1.18-35.84) 0.031 50.84 (0.13-19,328.04) 0.195

VAT in gm /Ht? 1.01 (1.00-1.01) 0.006 1.00 (0.97-1.02) 0.732

Lean/Ht’ 1.13 (0.94-1.35) 0.210

ALM/Ht? 1.03 (0.73-1.47) 0.848

Sarcopenia 1.84 (0.80-4.22) 0.149 15.83 (1.16-215.48) 0.038
Lipid profile Total cholesterol 1.01(1.00-1.02) 0.239

LDL 1.00 (0.99-1.01) 0.931

HDL 1.02 (0.98-1.06) 0.292

Triglycerides 1.01 (1.00-1.01) 0.131 0.99 (0.98-1.01) 0.534
Adipokines Leptin (ng/ml) 1.00 (1.00-1.01) 0.082 0.99 (0.97 - 1.01) 0.284

Adiponectin (mg/l) 1.00 (0.99-1.00) 0.360

Omentin (pg/ml) 0.99 (0.99-1.00) 0.076 1.01 (0.98-1.03) 0.657

Resistin (ng/L) 1.00 (1.00-1.01) 0.01 1.00(0.99-1.00) 0.731

IL-6 (pg/ml) 1.00 (1.00 -1.00) 0.850

MCP-1 (pg/ml) 1.01 (1.00-1.01) 0.171

Bold significant are p < 0.05

ALM appendicular lean mass, BMI body mass index, HC hip circumference, HDL High Density Lipoprotein, IL-6 Interleukin-6, /QR interquar-

tile range, LDL low density lipoprotein, MCP-1 monocyte chemoattractant protein-1, SD standard deviation, VAT visceral adipose tissue, WC

waist circumference

Discussion

In this cross-sectional study, we assessed age and BMI
matched PsA and nPSA-SpA for determinants of high car-
diovascular risk. We found that a diagnosis of psoriatic
arthritis, presence of traditional cardiovascular risk factors
and sarcopenia independently determined high cardiovas-
cular risk.

The two subgroups (PsA and nPsA-SpA) were simi-
lar to the representative samples encountered in routine
clinical practice. The nPsA—SpA mainly comprises axial
spondyloarthritis (axSpA) with majority being males, with
a higher HLA-B*27 positivity, axial disease and a higher

disease activity reflecting similarity with other larger
cohorts [21]. The comorbidity status was similar across
both the groups possibly because of the matching done for
BMI during enrolment. Despite having comparable BMI
when gender-specific assessment of body composition
was analysed, we found a higher visceral adipose tissue
among PsA males as compared to nPsA—-SpA. Visceral
adipose tissue correlates with deposition of fat in liver
[22]. A similar finding with higher visceral adipose tissue
and liver fat was also described using MRI [10] in PsA and
computed tomography studies in psoriasis [23].
Identification of cardiovascular risk status and their
pathophysiology in inflammatory diseases is an ongoing
topic of research. For optimum detection of subclinical
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atherosclerosis, it is often suggested to use vascular ultra-
sound based CIMT measurement or detect atherosclerotic
plaques in combination with risk scores. This approach
has consistently improved detection of high cardiovas-
cular risk in individuals with spondyloarthritis [24, 25].
High cardiovascular risk was detected in over 34% of our
patients which is slightly lower in comparison to other
cohorts of spondyloarthritis where the point prevalence
was > 40% [24, 26]. The difference may be due to differ-
ent CIMT cut offs used for detecting atherosclerosis and
a lower number of individuals with traditional CV risk
factors in our study.

Upon analysing the determinants of HCVR, one of the
key findings in the univariate analysis that lost significance
on multivariate analysis was the visceral adipose tissue/
ht?. It is well known that increase in total and trunk fat
mass increases the chance of developing prediabetes in at
risk individuals when followed up for over 5 years [27].
Such ectopic fat deposition also is known to be associated
with cardiometabolic risks in individuals with inflamma-
tory arthritis and in general population [28]. Abnormal
or ectopic fat deposition is associated with ectopic intra-
muscular fat deposition resulting in sarcopenia [10]. Sar-
copenia is associated with metabolic syndrome [29] and
subclinical atherosclerosis [30, 31]. Interestingly, close to
30% of our cohort had sarcopenia but the incidence was
similar across both PsA and nPsA—SpA subgroups. We
have found sarcopenia to be a significant factor determin-
ing HCVR status independent of age, duration of illness,
subtype of spondyloarthritis and visceral fat. Even though
conclusive proof that ectopic fat deposition was associ-
ated with sarcopenia needs MRI, our study has shown
some leads. We have found indirect evidence in the form
of a negative correlation between total fat and ALM/ht?
(a measure of sarcopenia) and positive correlation with
Trunk fat/Limb fat suggesting abnormal intramuscular fat
deposition. Such intramuscular fats predisposing to sarco-
penia are known to result in high cardiovascular risk [32].

Besides sarcopenia, PsA itself seems to contribute to
HCVR, suggesting that there are additional unidentified
factors in PsA like added inflammatory burden due to skin
involvement resulting in CV morbidity. Such additional fac-
tors may not be optimally captured by the disease activity
measures and inflammatory markers that was used in our
study. This additional risk suggests that the guidelines and
CV risk scores may have to be revised to include an addi-
tional multiplication factor while assessing CV risk in PsA
[5]1, [19] akin to that currently being done for rheumatoid
arthritis and lupus.

Adipose tissue is known to secrete several adipokines
which may play a role in developing insulin resistance and
cardiovascular risk. Although we did not find any associa-
tion of adipokines with high cardiovascular risk, we found

@ Springer

abnormally high levels of adipokines in PsA and nPSA-SpA.
Levels of proinflammatory adipokines like leptin, MCP 1
and IL-6 were elevated in PsA. There was high correlation
of leptin levels with total body fat. Besides correlating with
metabolic syndrome leptin is proposed to be involved in
osteoclast activation and disease progression in PsA [33]
suggesting that leptin levels may be regulated more by the
inflammatory status and the fat distribution rather than other
factors. Similar to our findings, higher levels of adiponectin
are often found in inflammatory arthritis including in PsA
[34] and rheumatoid arthritis [35] again suggesting close
interaction between adipokines and the inflammatory path-
ways. Resistin which is a pro-inflammatory adipokine and
the anti-inflammatory omentin were higher in nPsA-SpA
in our study. Higher levels of resistin are found in AS with
high disease activity [36] suggesting a higher dependence
of the levels on diseases activity. High omentin levels are
associated with cardiovascular risk factors in both AS [37]
and PsA [38], but such associations were not found in our
study. Even though several studies have associated these adi-
pokines with higher disease activity [39] and cardiovascular
risk [37] we did not find any such correlations suggesting
that the levels depend on a variety of factors including body
composition, disease activity, drugs used, other comorbidi-
ties and probable adipokine resistance. Moreover, the levels
of these adipokines are dynamic and a prospective study
design may be required to make any conclusive attributions
to cardiovascular risk especially in an inflammatory disease.

Our study demonstrates that visceral adiposity, sarcope-
nia and cardiovascular risk are interrelated. This enables
clinicians to address some of these aspects at the clinics.
For instance, identifying and addressing abnormal anthro-
pometric measures along with optimum disease control may
help prevent development of atherosclerosis. The strong cor-
relation of WC with visceral adipose tissue/Ht> found in our
study suggests that WC can be a good clinical marker to
initiate preventive measures against atherosclerosis but for
optimising treatment one may need to test for sarcopenia
using advanced measures. Exercise regimens or activities
aimed at preventing sarcopenia have shown benefit in elderly
[40] and such effects need to be systematically evaluated in
ARDs. Besides, the role of improvement in sarcopenia in
preventing atherosclerosis also needs to be evaluated.

The major strength of our study is the large sample who
were matched for BMI and age. This is to the best of our
knowledge the first attempt to determine the combined role
of body composition, clinical parameters and adipokines in
determining cardiovascular risk in a large cohort of spon-
dyloarthritis. The finding of sarcopenia as a CV risk deter-
minant in spondyloarthritis is also a novel finding. There
are a few limitations in our study. First, we were unable
to recruit equal number of females in both groups, but the
regression model seems to have adequately controlled for
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this deficit. Second, we have not assessed the plaques in
the carotids which could have been a better marker of high-
risk cardiovascular status, nonetheless using CIMT cutoffs
to classify cardiovascular risk is a time tested and reliable
strategy. This may be the only option in a relatively young
group of patients where carotid plaques may be minimal.

Conclusion

High CV risk is seen in~35% of patients with spondy-
loarthritis and is more in PsA due to poorly understood
mechanisms. Sarcopenia is often neglected but an impor-
tant determinant of HCVR status and may be a result of
ectopic adipose tissue deposition in skeletal muscles.
Focused physical therapy to prevent sarcopenia along with
optimum treatment of traditional CV risk factors in addi-
tion to adequate disease control may help in preventing
atherosclerosis.
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