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Abstract

Öz

Objective: This study aimed to evaluate the effect of obesity on
demographic and clinical features, disease activity indices, and the
retention rates of biological disease-modifying antirheumatic drugs
(bDMARDs) in psoriatic arthritis (PsA) patients in Hacettepe University
Rheumatology Biologic Registry (HUR-BIO).

Amaç: Bu çalışmada, Hacettepe Üniversitesi Romatoloji Biyolojik
Veritabanı’nda (HUR-BIO) kayıtlı psöriyatik artrit (PsA) hastalarında
obezitenin demografik ve klinik özelliklere, hastalık aktivite indekslerine
ve biyolojik hastalık modifiye edici antiromatizmal ilaçların (bDMARD)
ilaçta kalım oranlarına etkisinin değerlendirilmesi amaçlanmıştır.

Methods: Patients who were enrolled in the HUR-BIO PsA registry
were included. Until February 2020, HUR-BIO PsA registry enrolled 469
patients. Body mass index ≥30 was defined as obesity. Age- and sexmatched 170 obese and 170 non-obese patients were included in the
final analysis. Demographic, clinical, laboratory, and therapeutic data
were collected from this database.

Yöntem: Çalışmaya HUR-BIO PsA veri tabanına kayıtlı hastalar dahil
edildi. Şubat 2020’ye kadar HUR-BIO PsA veritabanında kayıtlı 469 hasta
vardı. Vücut kitle indeksi ≥30 obezite olarak tanımlandı. Son analize yaş
ve cinsiyet eşleştirilmiş 170 obez ve 170 obez olmayan PsA hastaları
dahil edildi. Demografik, klinik, laboratuvar ve terapötik veriler bu veri
tabanından toplanmıştır.

Results: The obese group was significantly older at the age of psoriasis
diagnosis and had lower PsA disease duration than the non-obese group.
While there was no difference between the two groups in terms of axial
involvement, peripheral involvement (ever), smoking (ever), HLA-B27
positivity, uveitis, inflammatory bowel disease, use of conventional
synthetic disease-modifying antirheumatic drugs (csDMARDs) and
steroid, and distribution of first and last bDMARDs, diabetes mellitus and
hypertension were more common in the obese group. Several patientreported outcomes (PROs) were significantly higher in the obese group
than in the non-obese group at the onset of bDMARDs. However,
there was no difference in terms of change in PROs from baseline and
significant treatment response at the last visit of the obese and nonobese PsA patients. There was no significant difference between the PsA
subgroups in the retention rates of the first bDMARDs. However, it was
very close to the significance value (log-rank, p=0.055).

Bulgular: Obez grubun obez olmayan gruba göre psöriazis tanı yaşı
istatistiksel anlamlı olarak daha yüksek ve PsA hastalık süresi daha
kısa idi. İki grup arasında aksiyel tutulum, periferik tutulum (hastalık
süresince), sigara kullanımı (hayatı boyunca),HLA-B27 pozitifliği, üveit ve
inflamatuvar barsak hastalığı görülmesi, konvansiyonel sentetik hastalık
modifiye edici antiromatizmal ilaç (csDMARD) ve steroid kullanımı, ilk
ve son bDMARD’ların dağılımı açısından anlamlı bir fark bulunmazken
diyabetes mellitus ve hipertansiyon obez grupta obez olmayan gruba
göre anlamlı olarak daha yaygındı. bDMARD başlangıcında bazı hasta
ölçekli sonlanım ölçütleri, obez grupta obez olmayan gruba göre
anlamlı derecede daha yüksekti. Bununla birlikte, obez ve obez olmayan
PsA hastalarının son vizitlerindeki hasta ölçekli sonlanım ölçütlerinde
başlangıca göre değişiklik açısından ve anlamlı tedavi yanıtı açısından
bir fark yoktu. İlk bDMARD’ların ilaçta kalım oranlarında PsA alt grupları
arasında anlamlı bir fark olmamasına rağmen anlamlılık değerine çok
yakındı (log-rank, p=0,055).

Conclusion: There was no significant difference in treatment responses
between the groups, although baseline disease activity and functions
were worse in the obese PsA group than in the the non-obese group.
In obese PsA patients, bDMARDs drug retention appears to be worse,
although not significant at borderline. Weight loss in obese PsA patients
may positively affect the inflammatory burden, retention of bDMARDs
and functional parameters.
Keywords: Psoriatic arthritis, obesity, bDMARDs, outcome measures,
real-life, retention rate

Sonuç: Bazal hastalık aktivitesi ve fonksiyonları obez PsA grubunda obez
olmayan gruba göre daha kötü olmasına rağmen, gruplar arasında tedavi
yanıtlarında anlamlı bir fark yoktu. Obez PsA hastalarında, sınırda anlamlı
olmamasına rağmen bDMARD’ların ilaç kalımı daha kötü görünmektedir.
Obez PsA hastalarında kilo kaybı, inflamatuvar yükü, fonksiyonel
parametreleri ve bDMARD’lerin ilaç kalımını pozitif yönde etkileyebilir.
Anahtar Kelimeler: Psöriyatik artrit, obezite, bDMARD, sonuç ölçütleri,
gerçek hayat, ilaçta kalım
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Introduction
Biological agents are the milestone in the treatment of
psoriatic arthritis (PsA) as other inflammatory rheumatic
diseases. One of the factors affecting the success of the
treatment of PsA with biologic agents is comorbidity.[1,2] One
of the common comorbidities of PsA is obesity.[3] In addition
to increasing risk of PsA development,[4,5] obesity also
increases disease activity and negatively affects the treatment
response in PsA patients.[6-8] This is due to the increased
inflammatory load due to the secretion of proinflammatory
cytokines such as tumor necrosis factor-alpha (TNFα) and
interleukin (IL)-6 and adipokines especially leptin from
adipose tissue.[9] Although many studies have shown an
association between obesity and disease activity, few studies
have investigated treatment response and particularly drug
retention in PsA patients using biological disease-modifying
antirheumatic drugs (bDMARDs).
The primary objective of the current study was
to compare obese PsA patients with non-obese PsA
patients using bDMARDs in the Hacettepe University
Rheumatology Biologic Registry (HUR-BIO) cohort
in terms of demographic, clinical, disease activity, and
bDMARDs retention rates.

Materials and Methods
Study Population
The present study included patients who were enrolled
in HUR-BIO.[10] HUR-BIO is a single and independent data
recording system of bDMARDs treatment, established in
2005 and has been prospective since 2012. In HUR-BIO, up
until February 2020, there were a total of 469 PsA patients
according to the clinical decision of a rheumatologist at any
time during their treatment periods.
Body mass index (BMI) formula, a simple calculation
with weight and height measure, was used to calculate
body fat measure. The formula is BMI=kg/m2 where kg is
a person’s weight in kilograms and m2 is his/her height in
meters squared.[11] The value obtained from the calculation
of BMI was used to categorize whether a person was obese
or non-obese depending on what range the value fell, ≥30 or
<30, respectively.[12]
Out of 469 patients, 441 patients with BMI data at the
onset of bDMARDs treatment were included. There were
187 (42%) obese and 254 (58%) non-obese patients. The
obese group and non-obese group were matched according
to age and gender. One hundred and seventy obese and
170 non-obese patients were included in the final analysis
(Figure 1).
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Data Collection
Demographic Data
We included patients with at least one follow-up
visit in this study. Demographic and clinical data were
collected from HUR-BIO PsA database including gender,
age at diagnosis, disease duration, PsA or family history of
psoriasis, HLA-B27 positivity, uveitis, inflammatory bowel
disease (IBD), use of steroid or conventional synthetic
disease-modifying antirheumatic drugs (csDMARDs) before
bDMARDs treatment and 28 swollen/tender joint counts
(SJC/TJC).
Assessment of Disease Activity and Efficacy
Data were collected from patients with at least 1 followup visit to assess disease activity and bDMARDs efficacy:
Erythrocyte sedimentation rate (ESR), C-reactive protein
(CRP), Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI),[13] Bath Ankylosing Spondylitis Functional
Index (BASFI),[14] Patient Global Assessment of Disease
Activity (PGA)- Visual Analogue scale (VAS),[15] BASDAI50
response,[16] Disease Activity Score-28 joint (DAS28),[17]
Psoriatic Arthritis Impact of Disease 12-item questionnaire
(PSAID-12)[18] and Disease Activity index for Psoriatic
Arthritis-28 joint score (DAPSA-28)[19] were evaluated.
ESR, CRP, DAS28, BASDAI, DAPSA-28, and
PSAID-12 were compared in both obese and non-obese
groups before starting bDMARDs treatment and in the last
control visit for patients continuing bDMARDs treatment.
In addition, BASDAI50 response and significance of Health
Assessment Questionnaire Disability Index (HAQ-DI) score
were assessed in the last visit.
According to the baseline evaluation, at least 50%
decrease in DAPSA28,[20] 3 units and above decrease in
PSAID-12 score,[21] 1.2 units and above decrease in DAS-

Figure 1. Flow chart of PsA patients in the study
PsA: Psoriatic arthritis

28,[22] 2 units and above and/or at least 50% decrease in
BASDAI,[23] and a decrease of 20 mm and above in PGAVAS[21] were accepted as a favorable response to bDMARDs
treatment.
In addition to evaluating the disease activity, HAQ-DI
score[24] was evaluated to determine the effects on patients’
functional status. For this, an improvement of 0.22 units[25]
and above in HAQ-DI score in the last visit compared to the
first visit, and HAQ-DI score <0.5[26] in the last visit were
compared in the obese and non-obese groups.
Patients were divided into groups as remission, low
disease activity (LDA), moderate disease activity, and
high disease activity (HDA) according to DAS-28[27] and
DAPSA28[28] at the baseline and at the last visit.
We used DAPSA28 score, including 28 joint
counts and not the comprehensive 66/68 joint counts,
a correlation was shown with DAPSA. We calculated
DAPSA28=(28TJC×1.6)+(28SJC×1.6)+patient
global
(0-10VAS)+pain (0-10VAS)+CRP (mg/dL).[29]
Also, the patient’s current treatment regimens including
bDMARDs (adalimumab, certolizumab, etanercept,
golimumab, infliximab, secukinumab, ustekinumab and
tofacitinib), concomitant csDMARDs [methotrexate
(MTX), leflunomide (LEF), sulphasalazine (SLZ)] and
glucocorticoid (GC) were noted.
Obese and non-obese PsA patients who were on their
first bDMARDs treatment were compared in terms of drug
retention rate.
Our study was conducted in accordance with the
Declaration of Helsinki and was approved by the ethics
committee of Hacettepe University (approval number:
GO21/164, date: 02.02.2021).
Statistical Analyses
All data were analyzed using the Statistical Package
for the Social Sciences for Windows, Version 22.0 (IBM
Corp., Armonk, NY, USA). The variables were investigated
using visual (histogram and probability plots) and analytical
methods (Kolmogorov-Smirnov, skewness, and kurtosis)
to determine if they were normally distributed. Normally
distributed variables were expressed as mean and standard
deviation and non-normally distributed variables were
expressed as median and interquartile range. Categorical
variables were presented as absolute frequencies and
percentages (%). The chi-square test or Fisher’s exact test
was used to analyze differences between categorical data,
if needed. The Student’s t-test and the Mann-Whitney U
test were used to compare the normally- and non-normally
distributed continuous variables between two groups,
respectively.

Retention rates of bDMARDs were assessed by the
Kaplan-Meier survival analysis for two groups according to
a change in the first bDMARDs. The differences between
survival curves were determined by the log-rank test. A 5%
type-I error level was used to infer statistical significance.

Results
General Features
The obese group was older at the age of psoriasis diagnosis
(33.5±14.3 vs 30.3±13.5 years, p=0.05), and had lower PsA
disease duration (7 and 9 years, respectively, p=0.01). While
there was no difference between the two groups in terms of
axial involvement, peripheral involvement (ever), smoking
(ever), HLA B-27 positivity, uveitis and IBD, diabetes
mellitus and hypertension were more common in the obese
group (Table 1).
Before starting bDMARDs, 102 obese patients (60%)
and 105 non-obese patients (62%) were using at least 1 mg
and above GC (p=0.7). Moreover, the use of csDMARDs for
obese and non-obese PsA patients were similar (MTX 82%
vs 75%, SLZ 56% vs 61%, LEF 30% vs 32%, respectively;
p>0.05).
The first and last bDMARDs of the patients are shown
in Figure 2. Among the first started bDMARDs percentages
for obese and non-obese PsA patients were adalimumab 46
Table 1. Baseline demographic and clinical parameters by BMI categories
BMI ≥30
n=170

BMI <30
n=170

p-value

Age, years, mean ± SD

50.6±10.8

50.4±11.1

0.9

Age at PsA, years, mean ± SD

42.4±11.4

40.8±10.9

0.21

Age at Pso, years, mean ± SD

33.5±14.3

30.3±13.5

0.05*

PsA disease duration, years,
median (IQR)

7 (8)

9 (8)

0.01*

Female, n (%)

125 (74)

125 (74)

1

Peripheral involvement (ever),
n (%)

140 (82)

137 (81)

0.68

Axial involvement, n (%)

56 (33)

53 (31)

0.73

Smoking (ever) n, (%)

97 (57.4)

107 (63.3)

0.27

HLA B-27 (positive/total, %)

8/58 (14)

16/61 (26)

0.09

PsA/Pso family history n, (%)

72 (42)

58 (34)

0.13

Uveitis, n (%)

3 (1.8)

5 (3)

0.5

IBD, n (%)

3 (1.8)

5 (3)

0.5

Diabetes mellitus

30 (18)

14 (8)

0.01*

Hypertension

55 (32)

25 (15)

<0.001*

Hyperlipidemia

15 (9)

11 (7)

0.41

Thyroid diseases

15 (9)

16 (9)

0.85

Comorbidity, n (%)

*p<0.05 Data were given as mean (standard deviation) or median (IQR)
BMI: Body mass index, IBD: Inflammatory bowel disease, IQR: Inter-quartile range,
PsA: Psoriatic arthritis, Pso: Psoriasis, SD: Standard deviation

Ulusal Romatoloji Dergisi / Journal of Turkish Society for Rheumatology • Cilt / Volume 13 • Sayı / Issue 3 • Aralık / December 2021

109

vs 45, etanercept 18 vs 19, infliximab 14 vs 21, golimumab 7
vs 8, certolizumab 12 vs 5, secukinumab 1 vs 0, ustekinumab
2 vs 2, respectively, and they were similar (p=0.23). 88
(52%) patients in the obese group and 78 (46%) patients in
the non-obese group had bDMARDs switching, and there
was no significant difference between the groups (p=0.28).
The last bDMARDs percentages for obese and non-obese
PsA patients were adalimumab 35 vs 37, etanercept 9 vs 12,
infliximab 12 vs 13, golimumab 5 vs 7, certolizumab 17 vs

Table 2. Baseline treatment and disease activity by BMI categories

Use of steroid, n (%)

BMI ≥30
n=170

BMI <30
n=170

p-value

102 (60)

105 (62)

0.68

Using csDMARDs, n (%)
- Methotrexate

140 (82)

126 (75)

0.08

- Sulfasalazine

95 (56)

104 (61)

0.29

- Leflunomide

51 (30)

54 (32)

0.69

Swollen joint count (28 joints),
median (IQR)

1 (4)

0.5 (2)

0.13

Tender joint count (28 joints),
median (IQR)

4 (8)

2 (4)

0.039*

ESR (mm/hr), median (IQR)

22 (24)

19.5 (25)

0.61

CRP (mg/L), median (IQR)

1.1 (1.3)

0.94 (1.1)

0.13

DAPSA28 score, median (IQR)

23.5 (18.8)

18.8 (11.3)

0.001*

DAPSA28 disease activity classification, n (%)

0.007*

- Remission

2 (2)

0

- LDA

17 (17)

28 (33)

- MDA

42 (41)

38 (45)

- HDA

41 (40)

18 (21)

PSAID-12 score, median (IQR)

6.1 (3.1)

5.6 (2.8)

0.21

DAS-28 score, mean ± SD

4.5 (2.05)

3.7 (1.9)

0.003*

DAS-28 disease activity classification, n (%)

Figure 2. Distribution of the first and last bDMARDs by BMI categories
bDMARDs: Biological disease-modifying antirheumatic drugs, BMI: Body mass index

15, secukinumab 15 vs 12, ustekinumab 5 vs 5, tofacitinib 2
vs 1, respectively, and they were similar (p=0.94).

0.012*

- Remission

10 (10)

17 (19)

- LDA

16 (15)

17 (19)

- MDA

47 (45)

44 (49)

- HDA

32 (31)

11 (12)

BASDAI, median (IQR)

6.7 (3.2)

5.8 (3)

0.08

BASFI, median (IQR)

5.2 (4.9)

3.7 (3.6)

0.004*

HAQ-DI score, median (IQR)

0.75 (0.85)

0.6 (0.65)

0.058

PGA-VAS, median (IQR)

70 (30)

60 (30)

0.001*

*p<0.05
Data were given as mean (standard deviation) or median (IQR).

Favorable Response to bDMARDs Treatment
Baseline and last visit disease activity by BMI categories
are shown in Table 2, Table 3 and Figure 3. DAS28, BASFI,
DAPSA28 scores and PGA-VAS were significantly higher in
the obese group than in the non-obese group at the onset of
bDMARDs (p<0.05). Obese patients had more HDA than
non-obese patients according to both DAS-28 and DAPSA28
classification at the baseline. Also, the median scores of
DAS28, BASDAI, BASFI, PSAID-12, HAQ-DI, and PGAVAS in the obese group were significantly higher than in the
non-obese group at the last visit. On the other hand, there
was no difference in disease activity classification between
the two groups according to DAS-28 and DAPSA28.
However, there was no significant difference between
the levels recorded at the last visit and the baseline level in
PSAID-12, DAS-28, BASDAI and PGA-VAS scores of both
obese and non-obese groups.
There was no significant difference between the PsA
subgroups in the retention rates of the first bDMARDs.
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BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, BASFI: Bath Ankylosing
Spondylitis Functional Index, BMI: Body mass index, CRP: C-reactive protein,
csDMARDs: Conventional synthetic disease modifying anti-rheumatic drugs,
DAPSA: Disease Activity index for psoriatic arthritis, DAS: Disease Activity score,
ESR: Erythrocyte sedimentation rate, HAQ-DI: Health Assessment Questionnaire
Disability Index, HDA: High disease activity, hr: Hour; IQR: Inter-quartile range,
LDA: Low disease activity, MDA: Moderate disease activity, PGA-VAS: Patient global
assessment-visual analogue scale , PSAID: Psoriatic Arthritis Impact of Disease, SD:
Standard deviation

However, it was very close to the significance value (logrank, p=0.055). The median retention rate of bDMARDs
in the obese and non-obese groups was 35 and 65 months,
respectively (Figure 4).

Discussion
In the HUR-BIO registry, nearly half of PsA patients
had obesity (42%). Some of the patient-reported outcomes
(PROs) were higher in the obese group than in the nonobese group at the beginning of bDMARDs treatment
and last visit. However, the change from baseline in these
parameters at the final visit was similar in the two groups.

Table 3. Last visit treatment and disease activity by BMI categories
BMI ≥30
n=170

BMI <30
n=170

p-value

Follow-up period, month, median
(IQR)

27.8 (50.6)

39.2 (73.2)

0.029*

ESR (mm/hr), median (IQR)

17 (21)

17 (19.5)

0.43

CRP (mg/L), median (IQR)

0.57 (0.8)

0.44 (0.6)

0.012*

DAPSA-28 score, median (IQR)

11.2 (13)

8.7 (12.4)

0.073

ΔDAPSA28 score, median (IQR)

15.4 (17)

8.2 (14)

0.068

DAPSA28 disease activity classification, n (%)

0.23

- Remission

31 (23)

47 (34)

- LDA

60 (44)

52 (37)

- MDA

36 (26)

31 (22)

- HAD

10 (7)

9 (7)

DAPSA28 50% response, positive/
total (%)

43/74 (58)

31/61 (51)

0.4

PSAID-12 score, median (IQR)

4.3 (4.1)

3.1 (4.2)

0.022*

ΔPSAID-12 score, median (IQR)

1.7 (3.7)

2.4 (4)

0.47

ΔPSAID-12 ≥3, positive/total (%)

17/60 (28)

22/57 (39)

0.24

DAS-28 score, median (IQR)

2.9 (1.7)

2.6 (1.7)

0.026*

ΔDAS-28, median (IQR)

1.5 (2.1)

1.1 (1.3)

0.17

DAS-28 disease activity classification, n (%)

Figure 3. Significant change of disease activity by BMI categories
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, BMI: Body mass index,
DAPSA: Disease Activity index for Psoriatic Arthritis, DAS: Disease Activity score,
PSAID: Psoriatic Arthritis Impact of Disease

0.15

Remission

68 (42)

77 (50)

LDA

24 (15)

29 (19)

MDA

57 (35)

41 (27)

HAD

13 (8)

7 (5)

ΔDAS-28 ≥1.2, positive/total (%)

45/77 (58)

31/67 (46)

0.14

BASDAI, median (IQR)

4.5 (4.2)

3.5 (4.6)

0.003*

ΔBASDAI, mean ± SD

2.3±2.6

2.7±2.8

0.35

ΔBASDAI ≥20 mm, positive/total
(%)

38/73 (52)

45/75 (60)

0.33

BASDAI50 response, positive/total
(%)

33/100 (33)

41/94 (44)

0.13

BASFI, median (IQR)

3.3 (4.8)

2.3 (3.8)

<0.001*

HAQ-DI score, median (IQR)

0.5 (0.9)

0.35 (0.8)

0.021*

HAQ-DI score <0.5 units, n (%)

79 (50)

101 (63)

0.019*

ΔHAQ-DI ≥0.22, positive/total (%)

39/90 (43)

37/81 (44)

0.76

PGA-VAS, median (IQR)

50 (40)

40 (40)

0.012*

ΔPGA ≥20 mm, positive/total (%)

56/91 (62)

53/93 (57)

0.53

*p<0.05
Data were given as mean (standard deviation) or median (IQR).
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, BASFI: Bath Ankylosing
Spondylitis Functional Index, BMI: Body mass index, CRP: C-reactive protein, DAPSA:
Disease Activity Index for Psoriatic Arthritis, DAS: Disease Activity Score, ESR: Erythrocyte
sedimentation rate, HAQ-DI: Health Assessment Questionnaire Disability Index, HDA:
High disease activity, IQR: Inter-quartile range, LAD: Low disease activity, MDA: Moderate
disease activity, PGA-VAS: Patient global assessment-visual analogue scale, PSAID: Psoriatic
Arthritis Impact of Disease, SD: Standard deviation

The distribution, switching and the retention rates of the
first bDMARDs were similar in the groups.
Obesity is common in PsA patients compared to
patients with psoriasis or other inflammatory diseases or
general population.[30] There is a complex and bidirectional
relationship between obesity and PsA. Obesity may be

Figure 4. Retention rate for bDMARDs by BMI categories
bDMARDs: Biological disease modifying anti-rheumatic drugs
Log rank p-value between BMI ≥30 kg/m2 and <30 kg/m2: 0.055
Median of retention rate of first bDMARDs: BMI ≥30 kg/m2 and <30 kg/m2 35 and
65 months, respectively

an important risk factor for the development of PsA
from psoriasis.[31] On the other hand, PsA patients may
become obese due to less physical activity because of joint
involvement.[8] The prevalence of obesity in PsA patients
in studies varies between 30% and 45%, depending on the
study design.[32-37] Prevalence of obesity in PsA patients in
the current study was consistent with the literature.
Obesity is associated with treatment response and
discontinuation rates of disease-modifying antirheumatic
drugs (DMARDs) of PsA patients.[38] On the other hand,
bDMARDs and targeted synthetic agents (tsDMARDs)
may affect the body weight and body composition of PsA
patients.[39] In our study, age- and sex-matched obese PsA
patients had higher DAPSA, DAS28, PGA-VAS, BASFI
than non-obese PsA patients at the beginning of bDMARDs
treatment. In the similar study from DANBIO and ICEBIO
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registries,[9] obese PsA patients had higher baseline disease
activity measures than non-obese patients at the beginning
of bDMARDs treatment. In another similar study,[40]
obesity was shown to be associated with higher PSAID12
and Routine Assessment of Patient Index Data 3 (RAPID3)
scores. A systematic literature review found that obesity
might have a negative impact on related PROs such as
function and pain.[30] We found worse outcomes in some
PROs, including function and disease activity, in obese PsA
patients at the beginning of bDMARDs treatment. The
cause of this condition appears to be related to the additional
chronic low-grade inflammatory condition caused by obesity
and by release of cytokines, chemokines and adipokines.[39]
In addition, obesity may cause loss of function independent
of inflammation and PsA.
In the current study, PSAID12, DAS28, BASDAI,
BASFI, HAQ and PGA-VAS scores of obese patients were
higher than those of non-obese patients at the last visit of
PsA patients who were started on bDMARDs treatment.
However, there was no difference in terms of change in
disease activity parameters from baseline (ΔDAPSA28,
ΔPSAID-12 score, ΔDAS-28, ΔBASDAI) and significant
response (DAPSA28 50% response, ΔPSAID-12 ≥3, ΔDAS28 ≥1.2, BASDAI50 response, ΔPGA ≥20 mm) at the last
visit of obese and non-obese PsA patients. While the effect
of obesity on treatment response in PsA patients is negative
in some studies in the literature, very few studies have shown
no effect. Various studies have demonstrated that obesity has
a negative effect on achieving LDA or remission.[6,7,41] Two
systematic reviews and meta-analyses have highlighted that
obesity is a predictor of inferior response to tumor necrosis
factor inhibitor (TNFi) in patients with PsA.[42,43] Limited
data are available with other bDMARDs. In a prospective
study by Pantano et al.[44] on PsA patients, who were started
on secukinumab, the DAPSA score was found to be better in
obese/overweight patients at 6 months compared to normal
weight patients. In a post hoc analysis of phase III trials,
obesity was found not to affect treatment response in PsA
patients using abatacept.[45] In another prospective study,[9]
the proportion of EULAR’s good and moderate treatment
response is higher in obese PsA patients than in non-obese
PsA patients at the sixth month, while there is no difference
between obese and non-obese patients in ACR 20/50/70
response. Additionally, in a retrospective study,[46] disease
activity and clinical response to TNFi treatment in PsA,
except for HAQ, were not affected by BMI. In our study,
although initial disease activity and functions were worse
in the obese group, there was no significant difference in
treatment responses in our study. This may be due to the
increased use of IL-17i at the final visit compared to baseline.
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Further clinical prospective trials are needed to completely
assess the impact of obesity on the outcomes of PsA patients
who are started on bDMARDs.
There are few studies evaluating the effect of obesity
on retention rates in PsA patients using bDMARDs. There
was no significant difference between the PsA subgroups in
the retention rates of the first bDMARDs, although it was
very close to the significance value. In the current study,
retention rates at 12-month follow-up of first bDMARDs
of obese and non-obese PsA patients were 79% and 78%,
respectively. In a multicenter study,[47] the median 12-month
retention rate of the first TNFi was 77%, and our results
were in line with this study. Anti-IL17A and anti-IL12/23
drugs have been shown to have drug retention comparable
to TNFi in real-life data.[48-50] In the study of Hojgaard et
al.,[9] they found that the median drug adherence was longer
among non-obese patients compared to obese patients and
obesity increased the risk of withdrawal of TNFi (hazard
ratio 1.6). Conversely, in a retrospective study by Lorenzin
et al.[51] in which they investigated the factors affecting drug
retention in PsA, BMI was not found to be associated with
the risk of first bDMARDs withdrawal. An important result
of our study is that, despite the additional inflammatory
burden caused by obesity, it can be concluded that there
is no difference in terms of drug retention rates in obese
patients compared to non-obese patients. However, more
clinical studies are needed to better understand this.
Considering the effect of obesity on treatment response
and drug retention, it seems logical to recommend weight
loss to obese PsA patients. In a systematic review,[52] it has
been emphasized that although the evidence is limited,
weight loss in PsA may be associated with less inflammation.
How much weight should be lost has also been discussed
in some studies. In a prospective study,[53] ≥5% weight loss
from baseline was associated with a higher minimal disease
activity success rate in overweight/obese patients with PsA
who started treatment with TNFi. In the study by Weijers
et al.,[54] PsA patients with a weight loss of >10% of their
body mass had the median DAS28 joint score decreased by
0.9, and there was an increase in the percentage of patients
achieving remission from 6% to 63%. In a prospective study
by Klingberg et al.,[55] weight loss in obese PsA patients with
a very low-energy diet resulted in a significant improvement
in most disease activity parameters and PROs, and it was
concluded that weight loss was associated with significant
positive effects on disease activity in joints, entheses and
skin in obese PsA patients. In the disease management of
obese PsA patients, weight loss may be helpful in reducing
inflammatory burden, obtaining better treatment response
and higher drug retention.

There are some limitations of this study to be mentioned:
First of all, the sample size was small and the study had a
retrospective design. Additionally, due to the nature of reallife data, some patients had missing data on some parameters.
The strength of our study is that it presented real-life data
of obese PsA patients and contributes to the literature by
evaluating the treatment response and especially retention
rate of bDMARDs of these patients.

Conclusion
The prevalence of obesity in our PsA database was
consistent with the literature. Although the baseline disease
activity and functions were worse in age- and sex-matched
obese PsA patients than in the non-obese group, there was
no significant difference in treatment responses, except
HAQ and BASFI. Although bDMARDs retention rates
of the two groups were statistically similar, they were very
close to significance level and lower in obese patients. We
suggest weight loss in obese PsA patients as it may reduce
the inflammatory burden, resulting in better function and
retention of bDMARDs.
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