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TABLE 2. Criteria for Clinical Diagnosis of

Metabolic Syndrome

Measure (any 3 of 5 constitute
diagnosis of metabolic syndrome)

Categorical Cutpoints

Elevated waist circumference*t

=102 c¢cm (=40 inches) in men
=88 cm (=35 inches) in women

Elevated triglycerides

=150 mg/dL (1.7 mmol/L)
or

On drug treatment for elevated
triglyceridest

Reduced HDL-C

<240 mg/dL (1.03 mmol/L) in men
<50 mg/dL (1.3 mmol/L) in women
or

On drug treatment for reduced
HDL-Ct

Elevated blood pressure

=130 mm Hg systolic blood pressure
or

=85 mm Hg diastolic blood pressure
or

On antihypertensive drug treatment in
a patient with a history of
hypertension

Elevated fasting glucose

=100 mg/dL
or

On drug treatment for elevated
glucose

Circulation. 2005;112:2735-2752
Circulation. 2009;120:1640-5
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Atherogenic Elevated
Dyslipidemia Blood Pressure

Pro- Pro-
inflammatory thromobtic
State State

Insulin
Resistance &
Hyperglycemia

Trends Cardiovasc Med. 2016 May,;26(4):364-73
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Disease category (ICD-10 chapter) 1CD-10 code HR(95% CI)*
Finnish cohorts UK Biobank cohort

Infections AD1-B89 2-01(1-84-2-19) 1-37(1-32-1-42)

Cancer C00-C97 1.08 (1-01-116)  1.06 (1.04-1-08)

Diseases of the blood D5O-D8Y9 178 (1-47-2-16) 1-42 (1-36-1-47)

Endocrine diseases EOO-E35 2-04 (1-90-2-18)

Mental and behavioural disorders FOO-F9g 1.08 (0-§7-1 Rheumatoid arthritis and related disorders M05-M06, M08, 1-33(1-19-1-48) 1-49 (1-38-1-61)
Diseases of the nervous system G00-G99 1-85 (1-74- M13, M30-M35

Diseases of the eye HOO-H59 120 (112 Govtt M10

Diseases of the ear HG60-H99 119 (1-01- 2;;1?::”'““ :\i;g:ﬂ;f e e
Diseases of the circulatory 100-199 1-47 (1-40- Back paint M54 1.85 (1-54-2.23) 1.83 (1.73-1-93)
system Soft tissue disorders M60-M79 1-20 (1-11-1-29) 1-49 (1-45-1-54)
Diseases of the respiratory system  J00-]99 135 (1.27-1-44) 130 (1-2-1-34)
Diseases of the digestive system  K00-K93 1.57 (1-50-1-65) 1.22(1-20-1-24)

Diseases of the skin LOO-L99 2:03(1-76-2-34) 137(133-1-41)

Diseases of the musculoskeletal MO0O-M99 1-41(136-147) 1-65(1-62-1-68)

system

Disease of the genitourinary system NO0-N99 1-20(114-1-26)  139(1-36-1-43)

Death 132 (1.20-145)  1-25(1-22-1:29)

Lancet Diabetes Endocrinol. 2022; 10: 253—-63



Cumu btive incidence (%)

H mayxvoapkia eival mapaywv Kitvéuvou yia ToAucuvvoonpotnta

A Second disease {simple multimorbidity) in Finnish cohorts | 3D_Third.disaase in Finnish cohorts m_Fﬂl-'l'ﬂ'l disease (complex multimorbidity) in Finnish cohorts
604 — Healthy weight
—— Obesity .
50+ A 8
r’; £ £
HR 530 (05% C15-05-576); p<0-0001* Vs @ 204 g
40+ , 2 S 6 HR13-22(95% Cl9.00-17-64); p<0-0001*
k- HR 8.65 (95% C17-54-0-02); p<0-0001* E
- F F
5 5 4
20 E 10 g
5 J
L} 2_
10
— 0
0 0 T T T
5 30 3% 4 4 SO 55 60 65 70 75 75 30 35 40 45 50 55 60 65 70 75 25 30 35 40 45 50 55 60 65 70 75
Age (years) Age (years) Age (years)

Lancet Diabetes Endocrinol. 2022; 10: 253—-63



H mayxvoapkio £XeL 0VOGOAOYLKEC TTPOEKTAOELC

Chronic Excess Nutrients-Obesity
Chronic Metaflammation
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Immunity. 2017 Sep 19;47(3):406-420
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author

Women

Linauskas, 2019 (F)

Ljung, 2016 (F)

Turesson, 2016, MDCS (F)
Turesson, 2016, MPMP (F)
Harpsoe, 2014

Lahiri, 2014 (F)

Lu, 2014, NHS

Lu, 2014, NHSII

Cerhan, 2002

Subtotal (l-squared = 16.6%, p = 0.295)

Men

Linauskas, 2019 (M)

Ljung, 2016 (M)

Turesson, 2016, MDCS (M)
Turesson, 2016, MPMP (M)
Heliovaara, 1993

Subtotal (l-squared = 57.5%, p = 0.052) <p

Combined
Pahau, 2014
Rodriguez, 2009

-
-
Subtotal (I-squared =50.4%, p=10.156) |
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Adiposity and the risk

of rheumatoid arthritis:

a systematic review

and meta-analysis of cohort studies

Tomoya Ohno'*, Dagfinn Aune®235*! & Alicia K. Heath™®

RR per 5 BMI
units (95% Cl)

1.17 (1.06
1.13 (0.98
0.98 (0.73
1.19 (0.84
1.19 (1.03
1.18 (0.96
1.07 (0.99
1.33(1.16
0.99 (0.77
1.15 (1.08

0.98 (0.82
1.17 (0.90
0.45 (0.21
0.79 (0.56
0.79 (0.62
0.89 (0.73

1.22 (1.10
1.06 (0.91
1.16 (1.02

,1.30)
.1.30)
,1.31)
,1.69)
,1.38)
. 1.45)
L 1.17)
.1.53)
. 1.27)
. 1.21)

,1.18)
. 1.50)
,0.98)
,1.12)
,1.01)
,1.09)

,1.34)
, 1.25)
,1.31)

%
Weight

20.40
12.50
3.32
244
11.97
6.56
25.67
12.54
461
100.00

28.88
23.31
5.65
17.64
24 52
100.00

61.32
38.68
100.00

T 1
5 115
Relative Risk

BMI at age 18 years and rheumatoid arthritis, linear dose-response,

per 5 BMI units
Relative Risk
Study (95% ClI)

Lu, 2014, NHS ‘." 1.20(1.02, 1.41)
Lu, 2014, NHSII . 1.30( 1.03, 1.63)
Cerhan, 2002 = 0.93(0.67, 1.29)

../-\ >
Overall ~ 1.17(1.01,1.36)

25 s 1 15 2 3
Relative Risk

Sci Rep. 2020 Sep 29;10:16006
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Figure 1 Time to psoriatic arthritis according to body mass index
(BMI) category among patients with psoriasis (N=75 395).

Love TJ. Ann Rheum Dis. 2012;71:1273-7

10

Table 2 Age and multivariate-adjusted RR for the association of adiposity measurements with risk of
psoriatic arthritis among all participants™®

e-adjusted RR Multivariate-adjusted
— Cases Person-years M95% cl)
2d BMI (kg/m?) 146 1231693
<250 40 703180 1.00 1.00
25.0-29.9 35 297149 1.88 (1.19 to 2.96) 1.83 (1.15t0 2.89)
30.0-34.9 28 133146 3.22 (1.98 to 5.26) 3.12(1.90t0 5.11)
>35.0 43 98208 6.60 (4.26 to 10.23) 6.46 (4.11 to 10.1
p ol <0.0001 <0.0001
BMI at age 1 145 1222076
<21.0 o7 F=bed OUT0.04 to 1.58) 1.04 (0.66 to 1.64)
21.0-22.9 26 272700 1.00 1.00
23.0-24.9 24 125453 2.01(1.15 to 3.50) 1.93 (1.11 t0 3.37)
25.0-29.9 17 93857 1.88 (1.02 to 3.46) 1.74 (0.94 t0 3.21)
=30.0 1 28508 4.07 (2.01 to 8.24) 3.55 (1.75 10 7.23)
p for trend <0.0001 <0.0001
Weight change from age 18 years (Ib) 145 1222076
Loss or increase of <20.0 32 563 364 1.00 1.00
Increase of 20.0-49.9 45 435087 1.68 (1.06 to 2.65) 1.72 (1.09t0 2.72)
Increase of 50.0-99.9 50 191981 3.88 (2.46 to 6.13) 3.67 (2.31 to0 5.84)
Increase of =100.0 18 31645 8.00 (4.48 to 14.64) 7.00 (3.78 to 12.96)
p for trend <0.0001 <0.0001
Wiaist circumference (inches) 12 599200
Tertile 1, <28.0 7 168183 1.00 1.00
Tertile 2, 28.0-31.9 17 227235 1.72 (0.71 to 4.16) 1.65 (0.68 to 4.00)
Tertile 3, 232.0 48 203782 5.05 (2.28 to 11.20) 4.82 (2.15t0 10.83)
p for trend <0.0001 <0.0001
Hip circumference (inches) 70 537544
Tertile 1, <38.0 13 233613 1.00 1.00
Tertile 2, 38.0-40.9 T3 T87362 et 1.25(0.58 t0 2.72)
Tertile 3,2, 44 176569 4.02 (2.16 to 7.51) . .
<0.0001 <0.0001
Waist-hip ratio 70 506835
Tertile 1, <0.744 12 199028 1.00 1.00
Tertile 2, 0.744-0.800 20 207096 1.58 (0.77 to 3.23) 1.49 (0.73 to 3.06)
Tertile 3, >0.800 38 190712 3.12 (1.63 to 5.98) 2.84 (1.48 t0 5.48)

0.0002

0.0006

*Psoriasis cases with on

excluded during the follow-up.

/

TAdjusted for age (continuous variable), smoking (never, past, current with 1-14, 15-24, or =25 cigarettes/day), alcohol drinking (no,
<4.9,5.0-9.9, 10-14.9, 15-29.9 or =30.0 g/day), vigorous physical activity (metabolic equivalent hours/week, in quintile), and height
(inches, for the analysis of waist circumference, hip circumference and waist-hip ratio), and weight at 18 years (for the analysis of

weight change from 18 years).
BMI, body mass index.

Li W. Ann Rheum Dis. 2012;71:1267-72
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Assessing the causal relationship between
obesity and ankylosing spondylitis

A two-sample Mendelian randomization study

Deng Guanghua, MM#, Shu Yunjun, MM?*

No evidence of a causal relationship
between obesity and the development of AS

rs571312 °
rs9941349 —-—.—
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rs6752378 —0——
rs4854 344 —0—

All - MR Egger &
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Ll L] | 1
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Medicine 2025;104:21(e42559)
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Obesity and the risk of systemic lupus erythematosus among women
in the Nurses’ Health Studies
Sara K. Tedeschi, MD, MPH"*, Medha Barbhaiya, MD, MPH?, Susan Malspeis, MS?,

Bing Lu, MD, PhD", Jeffrey A. Sparks, MD, MMSc®, Elizabeth W. Karlson, MD?,
Walter Willett, MD, DrPH", Karen H. Costenbader, MD, MPH*

SLE risk by cumulative average BMI category among 114,527 women in the Nurses’ Health Study (NHS, 1976-2012) and 109,033 women in the Nurses’ Health Study 11 (NHSII,
1989-2013)

Cumulative average BMI, kg/m?

18.5 to =25 25to =30 =30
Normal Overweight Obese p Trend®
NHS, n = 153 cases
Mean BMI, kg/m? (SD) 22.2 (1.6) 27.0(14) 33.8(3.6)
Cases/person-years 88/1,989,754 47897130 18/380,805
Adjusted HR (95% CI)* 1.00 1.28 (0.89-1.84) 1.11 (0.65-1.87) 0.49
NHSI, n = 115 cases
Mean BMI, kg/m? (SD) 221 (1.6) 271 (1.4) 35.2 (4.8)
Cases[person-years 67/1375334 18/569,188 30/390,442
Adjusted HR (95% CI)* 1.00 0.70 (0.41-1.18) 1.85 (1.17-2.91) 0.02
NHS + NHSII meta-analysis
Cases/person-years 155/3,365,088 65/1,466,318 48/771,247
Adjusted HR (95% CI)* 1.00 0.97 (0.54-1.76) 1.46 (0.88-2.40) 0.60

* HRs adjusted for age in months, questionnaire cycle, pregnancy during the questionnaire cycle (yes/no), race (White/non-White), census-tract household median
income [ < $60,000 vs. = $60,000), smoking (never/past/current), alcohol intake (none, = 0to <5, =5 gf/day), oral contraceptive use (ever/never), age at menarche ( < 10
vs. = 10 years), menopausal status, and post-menopause hormone (PMH) use (pre-menopausal, post-menopausal/never used PMH, post-menopausalfever used PMH).

P p Value for cumulative average BMI (continuous kg/m?) in multivariable Cox models.

Semin Arthritis Rheum. 2017 Dec;47(3):376-383
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Prevalence of Metabolic Syndrome in
Patients With Rheumatoid Arthritis:
An Updated Systematic Review and

Meta-Analysis

Wei Cai™, Xuemi Tang? and Min Pang?

TABLE 2 | Subgroup prevalence of MetS among patients with BA.

Subgroups Mumber of studies Prevalence (95% CI)
Continent

Asia 39 32.7 (28-36.3)
Europe 25 32.7 (27 .5-38)
America 18 32.3 (27-37.5)
Africa 14 28 (22.8-33.2)

Front Med. 2022; 9:855141
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Systematic review and meta-analysis on prevalence of
metabolic syndrome in psoriatic arthritis, rheumatoid arthritis

and psoriasis

TABLE 1 Prevalence of metabolic syndrome in psoriatic
arthritis, psoriasis and rheumatoid arthritis (random-effects model)

Population group Prevalence  SE 5% Cl 12
Psoriatic arthritis 0.46 0.06 0.40-0.51 71
Psoriasis 0.34 0.03 0.32-0.37 25
Rheumatoid arthritis 0.31 0.04 0.27-0.35 71

TABLE 3 Prevalence of individual characteristics of metabolic syndrome in psoriatic arthritis, psoriasis and rheumatoid arthritis

Central obesity/ Hyper-triglyceridemia  Reduced DM/insulin Impaired fasting HTN
Population group elevated WC (%) (%) HDL (%) resistance (%) glucose (%) (%)
Psoriatic arthritis 62.1 35.6 36.6 20.6 258 50.2
Psoriasis 49.5 37.3 42.6 21.3 32.9 40.2
Rheumatoid arthritis 62.5 354 43.6 19.9 26.4 51.9

Int J Rheum Dis. 2021,;24:1112-1120
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Numbeér of Proportion Waight
Study succossos  Total with 6% CI (%)
Akaltun, 2021 23 &7 | ] 0341023, 048] 445
Amaricai, 2018 16 15 B 0.14[ 008, 0.21] 472
Baimaz, 2011 80 B 0.12[0.04, 0.23) 4.24
Chimenti, 2020 ¢ 39 — il 023[0.11, 0.38] 404
Gado, 2022 16 a0 — 0.38[0.23, 053] 4.06
Halvorsen, 2013 26 126 - 021[0.14, 0.28) 476
® Lal, 2022 194 5,905 i) 0.03[0.03, 0.04) 517
Prevalence of metabolic syndrome s Lin. 2022 0 2000 W 003[003, 0.04| 6.15
. . T . . Liu, 2019 23 117 N = 020[0.13, 027] 473
in ankylosmg spondylitis: a multi national RS : o - Ao T A
meta-anaIyS|s Study Malesci, 2007 1 24 @ 046[0.26, 0.68) 358
Mok, 2011 13 122 B 0.11[0.06, 017} 475
Sandeep Samethadka Nayak', Kwame Boateng Agyeman?, Khushbu Viresh Janani®, Maryam Jafari®, Mohammad yaki — - ap
Amouzadeh Lichahi?, Pubali Biswas®, Mohammad Hashemi”, Nimra Shafi®, Yasmin Sahli®, Ehsan Amini-Salehi® and Ps is, 2009 2 & 8 0351024, 047) 441
Narsimha Rao Keetha'® Peicharat, 2021 29 153 E = 019[0.13, 0.28) 4383
Sari, 2010 0 45 =) 0.00[0.00, 0.04] 4.18
Kesikburun, 2018 14 57 | 025[0.14, 0.37] 434
El Hassani Sbai, 2019 (a) a9 110 - 0.08[0.04, 0.14) 4.70
El Hassani Sbai, 2019 (b) 15 110 »n 0.14[0.08, 021] 470
El Hassani Sbal, 2019 (¢) 9 110 | ] 0.08[0.04, 0.14) 470
El Hassani Sbai, 2019 (d) 9 110 | B 0.08[0.04, 0.14] 470
. El Hassani Sba, 2019 (a) 15 10 B 0.14[008, 0.21) 470
P00|ed prevalence Of Mets In AS El Hassani Sbai, 2019 (f) 15 110 = 0.14[0.08, 0.21] 4.70
15.5% (95% Cl 10.9-20.8%) Overall > 016[0.11, 029)

Heterogeneity: Y =000, " =96.39%, H* =27.71
Tostof B8 =8, O(21)= 41919, p = 0.00
Testof 6=0:2=10.35 p=0.00

000 020 040 060

Randomeaffacts REML maodel
£5% prediction interval

Diabetol Metab Syndr. 2025 May 16;17(1):158
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Prevalence and risk of metabolic syndrome in patients with
systemic lupus erythematosus: A meta-analysis

Chong SUN,' Wen QIN,? Yu-Hui ZHANG," Yan WU," Qian LI' Mei LIU*( and
Chun-Di HE'

* EmutoAaocpog M2 oto ZEA
— 0.26 (95% Cl: 0.23-0.29)

e JYXETIKOC Kivduvoc M2 oto ZEN (o€ oxéon e opada eAEyyou)

— OR=1.88(95% Cl: 1.54-2.30)

Int J Rheum Dis. 2017; 20: 917-928
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Multicenter Cross-sectional Study of Patients with Rheumatoid Arthritis in Greece:
Results from a cohort of 2.491 patients

Il Established cardiovascular disease

Risk factors for cardiovascular disease

42,2
33
26
19
15
6
45
T - T T L) T L] 1
Coronary artery Stroke Peripheral Hypertension Diabetes mellitus Hyperlipidemia Smoking Obesity
disease vascular disease (BMI> 30 Kg/m?)

Thomas K et al. Mediterr J Rheumatol 2018, 29(1):27-37
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Disease characteristics, co-morbidities and treatment response in a
contemporary axial spondyloarthritis cohort: Analysis of 717 patients from

the Greek AXSpA registry

Charalampos Papagoras™ ', George E. Fragoulis ™', Nikolaos Fytanidis *, Michael Krikelis ®,

Table 2
Main comorbidities of patients in the AxSpA cohort.

BMI, kg,f'mg:mealian (SD) (N=626) 26.6 (4.4)
Normal, n (%) 232 (37.1)
Overweight, n (%) 248 (39.6)
Ohesity, n (83 136 (21.7)

Smoking (N=670)

Former, n (%) 143 (21.3)
Current, n (%) 240 (35.8)
Never, n (%) 287 (42.8)

COPD, n/N (%)
Dyslipidemia, n/N (%)
Total cholesterol, mg/dL, median (IQR)
Triglyceride, mg/dL, median (IQR)
HDL cholesterol, mg/dL, median (IQR)
LDL cholesterol, mg/dL, median (IQR)
Hypertension, n/N (%)
Diabetes, n/N (%)
Coronary artery disease, n/N (%)
Peripheral arterial disease, n/N (%)
Stroke, n/N (%)
Depression, n/N (%)
Osteoporosis, n/N (%)
Arthroplasty (N=705)
Malignancy (N=617)
Active malignancy, n (%)
Past malignancy, n (%)

35/675 (5.2)
212/681 (31.1)
189 (164-213)
118 (83-160)
50 (43-60)

107 (87-136)
209/688 (30.4)
61/685 (8.9)
42/681 (6.2)
16/679 (2.4)
7/678 (1)
93/674 (13.8)
69/669 (10.3)
34 (4.8)

6 (1)
15 (2.4)

BMI: Body mass index, COPD chronie obstructive pulmonary disease

Semin Arthritis Rheum. 2025 Apr:71:152645
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Impact of Obesity on Remission and Disease
Activity in Rheumatoid Arthritis: A Systematic
Review and Meta-Analysis

YANG LIU, GLEN S. HAZLEWOOD, GILAAD G. KAPLAN, BERTUS EKSTEEN, ano CHERYL BARNABE

Obese Non-Obese Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio) SE Total Total Weight Random, 95% CI Random, 95% CI
Pers (2015) -0.49429632 053348878 12 48 6.3% 061[0.21, 1.74) —
Ellerby (2014) -0.82098055 0.35652906 173 S7 14.1% 0.44[0.22, 0.88] —
Sandberg (2014) -1.02165125 0.36063606 255 240 13.7% 0.36 [0.18, 0.73] e
Ajeganova (2013) -0.52763274 0.16467325 211 1063 65.9% 0.59[0.43, 0.81) . 3
Total (95% CI) 651 1408 100.0% 0.53 [0.41, 0.69) 3
Heterogeneity. Tau? = 0.00; Chi* = 1.92, df = 3 (P = 0.59); I’ = 0% ; - - -
Test for overall effect: Z = 4,75 (P < 0.00001) Wik WA Obese lNon-Obesleo L

Figure 2. Odds of obese patients attaining remission at any time point.

Arthritis Care Res (Hoboken). 2017 Feb;69(2):157-165
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Table 2. Univariate and multivariate analysis of factors associated with achievement of low disease activity [DAS28ESR <3.2] for the
whole RA cohort [n=1317].

Variable Univariate analysis Multivariate analysis
95% CI P 95% Cl p

n OR Lower Upper OR Lower Upper
Sex, male 1317 2.48 1.84 3.33 <0.001 2.29 1.62 3.23 <0.001
Age 1317 0.98 0.97 0.99 <0.001 0.98 0.97 0.99 0.005
Disease duration 1219 0.98 0.97 0.99 0.035
Seropositivity, RF/anti-CCP 1280 0.62 0.49 0.77 <0.001
GC use 1317 0.62 0.49 0.77 =<0.001 0.75 0.57 0.98 0.037
bDMARD use 1317
1st line versus no bDMARD 0.92 0.7 1.2 0.53 0.84 0.62 1.16 0.3
=2nd line versus no bDMARD 0.59 0.45 0.78 <0.001  0.61 0.44 0.84 0.002
HAQ score at first evaluation 1195 0.46 0.37 0.57 <0.001 0.57 0.45 0.72 =0.001
Co-morbidity index (RDCI) 1317 0.79 0.72 0.86 <0.001 0.86 0.76 0.96 0.011
Active smoking 1265 1.26 0.94 1.69 0.117
Obesity, BMI =30 kg/m? 1149 0.51 0.39 0.67 <0.001 0.62 0.46 0.84 0.002
Erosions 1317 0.66 0.57 0.84 <0.001

Katnyopieg evepyotntac vooou oto 10 £to¢ BACEL TNG evepyOTNTAC OTNV EKKivVNON
Thomas K et al. Ther Adv Musculoskelet Dis. 2020 Sep 28:12:1759720X20937132
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WA

Musculoskeletal

Table 1 Patient characteristics of psoriatic arthritis
patients with/without obesity (n=431)

ORIGINAL RESEARCH

RMD
Open

Rheumatic &

DI

Association between obesity and
likelihood of remission or low disease
activity status in psoriatic arthritis
applying index-based and patient-based

definitions of remission: a cross-sectional

study

Non-obese Obese
(n=295) (n=136)

Age, years 51.5(13.1)  544(11.0)°  Table 2 Summary of odds to be in remission/LDA comparing patients with obesity versus non-obese
Female, n (%) 125 (43.9) 84(62.2" Univariable model Multivariable model*
Schooling, years 12.5 4.2) 11.7 (4.6) OR (95%Cl) P OR (95%Cl) P
Duration of PsA, years 11.1 (8.3) 10.5(7.8)
Number of other comorbidities 1.6 (0.9) 2.4 (2.00* Remission
R2) =T DAPSA-REM 0.32 (0.16, 0.62) 0.001 0.39 (0.19, 0.80) 0.009
Current use of csDMARDs, n (%) 170(61.2) 85 (66.9) VLDA 0.23 (0.10, 0.55) 0.001 0.31 (0.13, 0.77) 0.011
Current use of bDMARDSs n (%) 173 (61.3) 76 (60.8)
Tender joints, 0-68 40 (8.4) 65 (11.7)" Remission by patients’ opinion 0.869 (0.504, 1.497) 0.613 = =
Swollen joints, 0-66 25 (8.4) 1.7 2.8) LDA
Leeds enthesitis index, 0-6 0.5(1.2) 09 (1.7) ™ DAPSA-LDA 0.448 (0.263, 0.762) 0.003 0.728 (0.446, 1.187) 0.203
Psoriasis severity, n (%) MDA 0.50 (0.31, 0.78) 0.002 0.61 (0.38, 0.99) 0.045

I(\I? p5s?r)iasis/ limited psoriasis 258 (91.8) 116 (88.6) LDA by patients’ opinion 0.80 (0.51, 1.26) 0.333 - -

<1-5%

Extensive psoriasis (6-20%) 18 (6.4) 13 (9.9)

Very extensive psoriasis (>20) 5(1.8) 2(1.5)
CRP, mg/dL 1.2 (3.5) 23(8.1)"

Pain, 0-10 3.8(2.7) 48(2.8)*

PGA disease activity, 0-10 2.9 (2.5) 3525 "

HAQ-DI, 0-3 0.5 (0.6) 0.9 (0.7) **

DAPSA 15.2 (17.0) 19.9 (18.0)*

PsAID-12, 0-10 3.0(2.3) 41 (2.6)*

e i S e Leung YY et al. RMD Open 2023;9:003157




DZT LIJA Clinical science

Identification and characteristics of patients with potential
difficult-to-treat psoriatic arthritis: exploratory analyses of
the Greek PsA registry

Konstantinos D. Vassilakis', Charalampos Papagoras (9%, Nikolaos Fytanidis?, Sousana Gazi®,
Evangelia Mole®, Michael Krikelis®, Paraskevi V. Voulgari %, Evripidis Kaltsonoudis®,

Nikolaos Koletsos (9%, Dimitrios Boumpas®, Pelagia Katsimpri®, Dimitrios Katsifis-Nezis®,

Theodoros Dimitroulas (®°, Nikolaos Kougkas®, Maria Boutel®, Petros P. Sfikakis (®',

Maria G. Tektonidou (®', Chrysoula Gialouri (®", Dimitrios Bogdanos’, Theodora Simopoulou’,
Christos Koutsianas®, Evgenia Mavrea®, Gkikas Katsifis®, Konstantinos Kottas®, Maria Konsta'?,
Matthoula Tziafalia'®, Evangelia Kataxaki'', Eleni Kalavri'?, Kalliopi Klavdianou'?, Eleftheria P. Grika™,
Charalampos Sfontouris'?, Dimitrios Daoussis (9'#, George lliopoulos™, llias Bournazos'®,
Dimitrios Karokis'®, Konstantinos Georganas'®, Dimos Patrikos'®, Dimitrios Vassilopoulos
George E. Fragoulis ®"15*

8
'

Further multivariable binomial regression showed that D2T patients, compared with the non-D2T
group, were more likely to have extensive psoriasis, defined as BSA >3% (OR 5.05, 95% Cl 2.22-11.47,
P<0.0001) at diagnosis. In addition, it was shown that D2T patients displayed more frequently a
greater BMI (OR 1.07, 95% CI 1.01-1.13, P%0.023) and IBD ever (OR 1.22, 95% CI 1.25—-31.06,

P%0.026).

Rheumatology (Oxford). 2024 Sep 1,63(9):2427-2432
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Do Obesity and Overweight Influence Disease Activity

Measures in Axial Spondyloarthritis? A Systematic Review

and Meta-Analysis

Augusta Ortolan,

A
Study

Al-OsamiMH, et al. 2018
Durcan L, et al. 2012

Mariagrazia Lorenzin,

Mara Felicetti, and Roberta Ramonda

Normal BMI Overweight/obese
Total Mean SD Total Mean SD

60
14

Hernandez-Breljo B, etal. 2019 78

Lee XY, et al. 2017
Maas F, et al. 2016
Micheroli R, et al. 2017
O'Shea FD, et al. 2015
Ottaviani S, et al. 2012
Rosas J, et al. 2017

88
188
332
267

63

17

Rubio Vargas R, et al. 2016 117

Random effects model

1224

Heterogenelty: /= 0%, © =0, p = 0.46

B
Study

5.50 3.36
290 220
5.50 2.10
284 177
3.80 2.30
5.30 2.00
3.50 2.30
6.00 4.66
3.50 1.88
3.90 210

110
31
102
108
273
292
183
92
40
51

1280

Normal BMI Overwelght/obese
Total Mean SD Total Mean SD

Hernandez-Breijo B, etal. 2019 78

Maas F, et al. 2016
Micheroli R, et al. 2017
Rosas J, et al. 2017

188
332
17

Rublo-Vargas R, et al. 2016 117

Random effects model

Heterogenelty: P = 0%, © =

732
0,p=066

3.20 1.00
2.30 1.00
3.40 0.90
1.90 0.83
2.30 0.90

102
273
292
40
51

758

MD 95%~Cl1 Weight

-022 [-1.30; 0.85)
-1.90 [-3.31; -0.49]
-050 [-1.09; 0.09]
-031 [-0.81; 0.20]
-007 [-0.48; 0.35)
-0.45 [-0.75; -0.15)
-0.50 [-0.94; -0.06]
0.15 [-1.30; 1.60)
-086 [-1.98; 0.27]
-030 [-0.99; 0.39)

2.6%
1.5%
8.5%
1.7%
17.2%
33.1%
15.3%
1.4%
2.4%
6.3%

-0.39 [-0.66; -0.21]1 100.0%

MD 95%~CI

-020 [-0.49; 0.09)
-0.10 [-0.28; 0.08]
-0.20 [-0.34; -0.08]
-0.47 [-1.05; 0.11]
-0.30 [-0.60; 0.00]

-0.19 [-0.29; -0.09]

Mean Difference
5.72 3.54 e
480 2.30 :
6.00 1.90 ==t
315182 -t
387 217 -
575 1.84 -
400 2.40 e
5.85 4.32 _—
436 220 —
420 2.10 —r
®
| | | 1 1
3 -2-10 1 2
BASDAI (0-10)
Mean Difference
3.40 1.00 ——t
2.40 0.90 -t
3.60 0.90 -
237 1.38 :
260 0.90 —]
4
| 1 | 1
-1 05 0 05 1
ASDAS

Arthritis Care Res (Hoboken). 2021 Dec;73(12):1815-1825
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10.7%
29.3%
46.6%
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10.6%
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Difficult-to-Manage and Treatment-Refractory Axial Spondyloarthritis:
Insights from the Greek AxSpA Registry

Subgroup log[Odds Ratio] SE Odds Ratio, 95% Cl Odds Ratio, 95% CI
Linemploviment: Yes 0.4514 014863 1.87 116, 2.13] 1
Linemployment: Mo -0.0282 0.0097 0.97 [0.9%5, 0.99] +
Current smoking: Yes 01373 0.0452 1.15[1.0%, 1.24] ——
Current smoaking: Mo -0.1138 0.0374 0.89[0.83, 0.96] ——
Depression: Yes 0.303 01212 1.3501.07,1.72] 1
Deprecsinn ko O0A71 002249 09410060 099) —+
Bl over 28kafm2: Yes 00822 0.0279 1.089[1.03,1.14] —+
BMI over 25kg/m2: Mo -01356  0.046 0.87 [0.80, 0.96] ——
BASDAl less than 4.3 -0.2206 01052 0.80[0.65, 0.99] ——
BASDAlI4.5-45 -01638 0.0731 0.85[0.73, 0.99] —t
BASDAI4E-419 -0.107 0.0511 0.90[0.81, 0.99] —t
BASDAlIS0-5.4 -0.0502 0.0239 0.895[0.91,1.00] —+H
BASDAIS5-6.0 0.0066 0.0031 1.01 [1.00, 1.01] i
BASDAIG1 - 6.8 0.0633 0.0302 1.07 [1.00,1.13] ——
BASDAl over 6.8 01201 0.0573 1.13[1.01, 1.26] —

0.5 07 1.8 2

Favours non-02T Favours D2T

Kougkas N... Papagoras C. Under review
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EXTENDED REPORT

Proof of concept: enthesitis and new bone
formation in spondyloarthritis are driven
by mechanical strain and stromal cells

Mechanical
stress

Pegqy Jacques,' Stijn Lambrecht,’ Eveline Verheugen,' Elin Pauwels,” George Kollias,’
Maria Armaka,® Marleen Verhoye,* Annemie Van der Linden,* Rik Achten,”
Rik J Lories,® Dirk Elewaut’

P-Erk 4\ —  TNF ——— Inflammation
P-p38 A IL23/IL17 ...

CP fibroblast

Best Pract Res Clin Rheumatol. 2014 Oct;28(5):703-10




Review

The role of obesity on inflammation and damage
in spondyloarthritis: a systematic literature review
on body mass index and imaging

S. Bakirci!, J. Dabague®, L. Eder?, D. McGonagle*, S.Z. Aydin'~

* A higher BMI was closely related with new bone formation including

syndesmophytes, enthesophytes and also a higher mSASSS

* Fewer studies looked at the effect of BMI on the peripheral enthesis which found a

moderately positive correlation between the Madrid Sonographic Enthesitis Index

for enthesitis on US and BMI

Clin Exp Rheumatol. 2020 Jan-Feb;38(1):144-148



Rheumatology, 2025, 00, 1-8

https://doi.org/10.1093/rheumatology/keaf307 ° . N

Advance access publication 4 June 2025 .x. British Society for RHEUMATOLOGY

Original Article ° Rheumatology OXFORD

Clinical science

Clinical and ultrasound features of a cohort of psoriasis
patients without musculoskeletal symptoms: a prospective
and multicentre study

Ana Belén Azuaga'?, Andrea Cuervo®, Delia Reina*, Paula Estrada-Alarcon ©% Lourdes Mateo®,

Without MSK
S MSK Symptoms

26 patients 34 patients T~

Inflammatory MSK

5 patients

symptoms

78 patients with PsO | | . ((1]\) |
without MSK D H

Baseline > 6 years of Follow-Up of 60 patients

BMI

Abdominal Circumference
VAS Pain-PsAID

VAS Fatigue-PsAID

US Total Score

US Bursitis
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Dyslipidemia

Hypertension

Asymptomatic hyperuricemia predicts the development of
hypertension and dyslipidemia .

Chronic kidney disease

Hyperuricemia is strongly associated
with chronic kidney disease.
However, it remains controversial

whether uric acid -lowering therapies can {::}
prevent the decline in kidney function.

Gout

Gout is known to be a risk factor for
cardiovascular disease.
The cardiovascular risk associated
with the onset of gout is particularly
high within the first 60 or 120 days.
Hyperuricemia

Arrhythmia Coronary Heart Disease
Hyperuricemia is associated
with an increased incidence

of atrial fibrillation.

Hyperuricemia is associated with
an increase in major adverse
cardiovascular events.

Heart Failure Peripheral Artery Disease
Hyperuricemia is a common complication Higher genetically predicted uric acid
in heart failure. levels were linked to increased risks of
However, there remains a lack of clear peripheral artery disease
evidence indicating that uric acid-lowering

therapies can prevent heart failure.

Nutr Metab Cardiovasc Dis. 2025 Mar;35(3):103796



Serum uric acid levels and multiple health outcomes: umbrella
review of evidence from observational studies, randomised
controlled trials, and Mendelian randomisation studies

Xue Li," Xiangrui Meng,' Maria Timofeeva,? loanna Tzoulaki,® Konstantinos K Tsilidis,>*
P A loannidis,>%7 Harry Campbell," Evropi Theodoratou'-2

Of the 136 health outcomes related to SUA level that were examined in metaanalyses of observational
studies, meta-analyses of randomised controlled trials, and Mendelian randomisation studies, convincing

evidence of a clear association exists only for gout and nephrolithiasis

BMJ 2017,;357:j2376



Elevated BMI (Visceral obesity, Increased waist-to-hip ratio)

l

Dyslipidemia Insulin resistance

-Hyperinsulinemia

Hyperuricemia
-Hyperglycemia

Impaired kidney
function

fsegbii |

‘----

g

Food Rev Int. 2023; 39(1):261-277
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Weight loss for overweight and obese individuals S o L sraristotie
with gout: a systematic review of longitudinal studies >
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Rheumatology, 2025, 64, 5074-5080
https://doi.org/10.1093/rheumatology/keaf277

™ .y .
Advance access publication 23 May 2025 British Society for
Original Article °x. Rheumatology RHEUMATOLOGY OXFORD

Clinical science

Exploring the impact of conventional and targeted
DMARDs on body weight in patients with PsA

Pankti Mehta "2, Fadi Kharouf ("2, Virginia Carrizo Abarza’?, Shangyi Gao',
Richard J. Cook ®*, Denis Poddubnyy'%%, Dafna D. Gladman ®'%3, Vinod Chandran’%35*

—cOMARDS — IL17i — PDE4i
group

* L1223 = -+ IL23i = TNFi
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WMD (95% CI)

Semaglutide SC x ~3.80 (~4.46 to -3.14)
Semaglutide PO — -2.41 (-3.13 to -1.69)
Exenatide —a— -2.37 (-2.87 to -1.87)
Liraglutide - -2.37 (-2.75 t0 -1.98)
Empagliflozin - -1.92 (-2.41 to0 -1.43)
Canagliflozin = -1.83 (-2.42 to -1.23)
agliflozin / -1.82 (-2.23 to -1.41)
Ertughtioz —a -1.80 (-2.57 to -1.02)
Lixisenatide . -1.04 (-1.56 to -0.52)
Exenatide ER —a— -1.03 (-1.68 to -0.38)
Dulaglutide = -0.80 (-1.41 to -0.19)
Metformin - -0.62 (-1.00 to -0.25)
a-glucosidase inhibitors - -0.39 (-0.81 to 0.03)
DPP-4 inhibitors - 0.26 ( 0.05to 0.47)
Meglitinides —— 1.72(0.97 to 2.47)
Basal insulin - 2.24(1.80to 2.68)
Prandial insulin 227 (1.55t0 2.98)
Sulphonylureas 2.36 (2.04 to 2.67)
Basal-bolus insulin 2.59 (1.58to 3.60)
Premixed insulin —a— 291 (2.26to 3.57)
Pioglitazone : : | | 297 (2.64t0 3.31)

-4 -2 0 2 4
Favours treatment  Favours placebo

Tsapas A et al. Diabetes Obes Metab 2021;23:2116-2124.



SGLT-2 avaotoAeic

The effects of canagliflozin on gout in type 2 diabetes:

a post-hoc analysis of the CANVAS Program

JingWei Li, Sunil V Badve, Zien Zhou, Anthony Rodgers, Richard Day, Richard Oh, Mary Lee, Vlado Perkovic, Dick de Zeeuw, Kenneth W Mahaffey,
Greg Fulcher, David R Matthews, Bruce Neal

6.7% reduction in serum urate

Number of participants Participants with an event Hazard ratio Nominal
with an event per 1000 patient-years (95% CI) P value
Canagliflozin ~ Placebo
First event™
Gout or commencement of a drug for gout 182 41 66 —— 0:53 (0-40-071) <0-0001
Gout 80 20 2.6 —— 0-64 (0-41-0-99) 0-046
Commencement of a drug for gout 147 33 54 —— 052 (0-38-072) <0-0001
Hyperuricaemia 75 1.8 25 — 0:-59(0-37-0-93) 0-023
First and recurrent eventst
Gout or commencement of a drug for gout 256 g-6 9.0 —— 0.51(0-40-0-66)  =0.0001
Gout 125 2.8 43 —— 054 (0-38-076)  0-0010
Commencement of a drug for gout 171 3-8 59 —— 0:55(0-40-074) <0-0001
Hyperuricaemia 79 1.9 2.6 —— 0-59(0-38-0-91) 0-018
O-|25 [}l-S 1.0 ZI-D 4I-O
4+— —>

Favours canagliflozin

Favours placebo

Lancet Rheumatol. 2019;1

:e220-28



International Journal of Clinical Pharmacy (2025) 47:1162-1176
https://doi.org/10.1007/s11096-025-01950-y

REVIEW ARTICLE

Effects of sodium-glucose cotransporter-2 inhibitors on serum
urate levels and gout in patients with and without type 2 diabetes:
a systematic review and network meta-analysis

Qiaozhi Hu'-2@® . Shiwen Yang? - Bofei Zhang® - Na Su'#

A total of 57 trials were included.

All SGLT-2 inhibitors reduced sUA levels. These inhibitors demonstrated a spectrum of sUA-

lowering effects, with empagliflozin and dapagliflozin exhibiting particularly robust efficacy

Although there was a potential reduction in the incidence of gout associated with SGLT-2

inhibitors, the difference was not statistically significant.
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Nauck MA et al. Mol Metab. 2021:46:101102.
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Once-Weekly Semaglutide in Persons with Obesity

and Knee Osteoarthritis

H. Bliddal, H. Bays, S. Czernichow, J. Uddén Hemmingsson, J. Hjelmeszth, T. Hoffmann Morville, A. Koroleva,
J. Skov Neergaard, P. Vélez Sanchez, S. Wharton, A. Wizert, and L.E. Kristensen, for the STEP 9 Study Group*
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Weight

Avapevouevn avénon tnc moxvoapkiog o acOeveic pe xpovia voorpota

— 2000 to present
— 1980-99

Differences in patterns due to reasons i-iv
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Age

T Risk of developing RMD

Obesogenic T RMD disease activity

T Pain and fatigue

Poorer response to bDMARDs
J Physical activity / functioning

environment ’\

e T Work absence, faster
deterioration in ADLs
Adverse impact on mood and
> TAggregated motivation
exposure to T CVD, diabetes, MASLD
higher BMls

K More effective disease modifying \

therapies with treat-to-target approach
so { unintentional weight loss

+ 1 CVD mortality through effective
primary prevention (T life expectancy)

« | Smoking rates

* Reductions in activity due to joint
inflammation, and negative illness

K beliefs, promoting weight gain /

Lancet Diabetes Endocrinol. 2023; 11: 58—62
Ann Rheum Dis. 2025,;84:894-898
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Clinical and epidemiological research

EXTENDED REPORT

Weight loss and achievement of minimal disease
activity in patients with psoriatic arthritis starting
treatment with tumour necrosis factor o blockers

Matteo Nicola Dario Di Minno," Rosario Peluso,? Salvatore lervolino,’
Anna Russolillo," Roberta Lupoli,' Raffaele Scarpa,” on behalf of the CaRRDs
Study Group

Ann Rheum Dis 2014,;73:1157-1162

Klingberg et al. Arthritis Research & Therapy (2019) 21:17
https+//doi.org/10.1186/513075-019-1810-5 Arthritis Research & Therapy
RESEARCH ARTICLE Open Access

Weight loss improves disease activity in @
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Table 2

Current licenced weight loss therapies, mechanism of action, mean weight loss, and whether trial evidence is available for use in PsA.

Weight loss therapy Dose, route of Mechanism of action Mean percentage weight Trial evidence in PsA
administration, frequency loss
Semaglutide 2.4 mg subcutaneous GLP-1 receptor agonist Up to 15-17% at 68 weeks Nil to date
injection once weekly
Liraglutide 3 mg subcutaneous GLP-1 receptor agonist 6-8% Nil to date
injection once daily
Tirzepatide 15 mg subcutaneous Dual GIP/GLP-1 receptor Up to 21% at around RCT currently underway
injection once weekly agonist 72 weeks (TOGETHER PsA) to assess
tirzepatide, alongside
IL-17A inhibitor, on PsA
disease outcomes and
weight loss
Low-calorie diet ~850kcal/day total diet Low calorie diet restriction 10% Two trials (1 RCT and 1

replacement for 3 months
with dietetic, physical
activity and behaviour
change support

uncontrolled) suggest
dietary weight loss of = 5%
associated with increased
proportion of people
achieving MDA

GIP: glucose-dependent insulinotropic polypeptide; GLP-1: glucagon-like peptide-1; kcal: kilocalorie; MDA: minimal disease activity; PsA: psoriatic arthritis; RCT: randomised

controlled trial.

Joint Bone Spine. 2025; 92:105904



ZUMTTEPACLOLTOL

To petafoAilkod cUVSEpouo eival cuXVo oTLC PAEYUOVWOELC PEVUATLKEC TTOBNOELG

H mayvooapkia anoteAel mapayovta kivduvou yia tnv ekdbnAwon WA & PA

H mayvoopkio oxeTileTOl LE ITWYXOTEPEC PEVUUOATOAOYLKEC EKBAOELC

H umtepoupyatpia oxetiletal pe to petafoAkod ocuvdpopo, tpodpodoteital amo avto Kal, o€
OPLOUEVEC TIEPLITTWOELG, CUMBAAAEL 0TN oUVOALKA KAWVLKN erdeivwon twv acBevwyv pe M2
H anwAesla Bapouc dtaypadetal we KAWL yla tn BeAtiwon tn¢ vyeiac Twv avBpwnwv Ko —
EVOEXOUEVWC- KOl AUTWV LE PEUMATLKEC TIALONOELC

ATtoitoUvTal LEAETEC yLa TNV EKTLUNON TS CUPBOANC TNC Bepareiog TnNG maxvoapkiag oTLg

PEVUUOTOAOYLKEC KOLL TLC LLOLKPOXPOVLEC KAPOLAYYELAKEC EKPATELC
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