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Abs tr ac t
Objective To assess interleukin 23 (IL-23) levels in the sera of
psoriatic arthritis (PsA) patients and to determine the relationship of IL-23 with different disease activity indices, physical
function and quality of life (QoL).
Methods Fifty PsA patients and 46 matched healthy controls
were included in this study. Data including a detailed history,
a thorough clinical examination, skin severity based on the
Psoriasis Area and Severity Index (PASI), the Disease Activity
index for Psoriatic Arthritis (DAPSA) and the Composite Psoria
tic Disease Activity Index (CPDAI) were obtained for all patients.
Physical function was assessed by the Health Assessment Questionnaire Disability Index (HAQ-DI) and health-related QoL was
assessed using the Short Form Health Survey (SF-36), Psoriatic
Arthritis Quality of Life (PsAQoL) and the Dermatology Life
Quality Index (DLQI) were also assessed. Serum IL-23 levels
were measured in the studied groups.
Results The study included 23(46 %) females and 27 (54 %)
males with a mean age of 42.78 ± 12.33 years. The mean serum
IL-23 level was significantly higher in PsA patient s
(50.89 ± 13.86 pg/ml) than in controls (43.88 ± 6.34 pg/ml)
(p = 0.006). There were significant correlations between serum
IL-23 levels and different grades of DAPSA activity (p = 0.007)
and PASI (p = 0.015). No significant correlations could be detected between serum IL-23 levels and (HAQ-DI, DLQI, SF-36
or PsAQoL). CPDAI and DAPSA were significantly correlated with
DLQI, SF-36 and PsAQoL.
Conclusion IL-23 is a useful biomarker for identifying joint
activity or skin severity but not QoL or physical function.
Zusammenfassun g
Ziel Beurteilung des Serumspiegels von Interleukin-23 (IL-23)
bei Patienten mit Psoriasis-Arthritis (PsA) und Ermittlung des
Zusammenhangs zwischen IL-23 und verschiedenen Krankheitsaktivitätsindizes, körperlicher Funktion und Lebensqualität (QoL).
Methoden In diese Studie wurden 50 PsA-Patienten und 46
vergleichbare gesunde Kontrollprobanden aufgenommen. Die
bei allen Patienten durchgeführte Datenerhebung umfasste
eine detaillierte Anamnese, eine sorgfältige klinische Untersu-
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Serum-Interleukin-23 bei Patienten mit Psoriasis-Arthritis:
Zusammenhang mit Krankheitsaktivität, körperlicher Funktion
und gesundheitsbezogener Lebensqualität

Introduction
Psoriatic arthritis (PsA) is a multiplex chronic inflammatory seronegative enthesoarthro-osteopathy from the group of spondyloarthropathy (SpA), associated with extra-articular manifestations and
several comorbidities and occurs in up to 42 % of patients with psoriasis (PsO) [1–3].
The spectrum of PsA disease includes polyarticular or oligoarticular forms, mild to very severe mutilating forms of arthritis, axial
spondylitis [4], dactylitis and/or enthesitis [5–8].
Manifestations of active PsA include pain, swelling, morning
stiffness and decreased range of motion of the affected joints, and
PsA can lead to cartilage and bone damage. Thus, controlling disease activity is an indispensable goal for the treating physician to
prevent joint damage and minimize disability [9–11].
Cytokines play a crucial role in the pathogenesis of arthritis [12].
In PsA in addition to tumour necrosis factor α, interleukin 6 and interferon γ; the interleukin 23(IL-23)/interleukin 17 (IL-17) axis plays
a prevailing role in the inflammatory sequences, clinical course and
response to treatment [13–15].
Recently, it was suggested that IL-23 stimulates T helper 17 cells
to secrete IL-17 A-F, which acts on target tissues leading to the activation of synovial fibroblasts, endothelial cell angiogenesis and
osteoclast activation thus; promoting enthesitis, synovitis, bone
erosion and bone proliferation [16–17].
Owing to the diverse nature of the presentation of PsA, limitations of physical function and diminished QoL are experienced by
PsA patients, particularly those with increased disease activity
[11, 18].
Because of the emerging pivotal role of IL-23 in PsA, [13] it is
important to determine its relation to PsA disease activity and its
impact on physical function and QoL.

Aim of the work
To assess IL-23 levels in the sera of PsA patients and determine the
relationship of IL-23 with different disease activity indices and its
impact on physical function and QoL.

Patienten (50,89 ± 13,86 pg/ml) signifikant höher als bei den
Kontrollprobanden (43,88 ± 6,34 pg/ml) (p = 0,006). Die Serumspiegel von IL-23 korrelierten signifikant mit verschiedenen
Graden der mithilfe des DAPSA (p = 0,007) und des PASI
(p = 0,015) ermittelten Krankheitsaktivität. Keine signifikanten
Korrelationen fanden sich zwischen den IL-23-Serumspiegeln
und HAQ-DI, DLQI, SF-36 oder PsAQoL. CPDAI und DAPSA korrelierten signifikant mit DLQI, SF-36 und PsAQoL.
Schlussfolgerung IL-23 ist ein nützlicher Biomarker zur Identifikation der Krankheitsaktivität oder des Schweregrads von
Hautläsionen, aber nicht zur Ermittlung von Lebensqualität
oder körperlicher Funktion.

fication of PsA [19] and 46 age, sex and body mass index (BMI)-matched normal healthy subjects. An informed consent was obtained
from all participants. The study was approved by the local ethics
committee.
The recorded data included: personal data (age and sex), history of the PsA and BMI [20]. Clinical examinations of the studied patients were performed with a focus on the musculoskeletal system:
68 joints for tenderness and 66 joints for swelling [21], peri-articular structures ( Leeds enthesitis index (LEI) for enthesitis. [22] and
Leeds dactylitis index (LDI) for dactylitis) [23]. The severity of skin
symptoms was assessed by the Psoriasis Area and Severity Index
(PASI) and classified as mild, moderate or severe skin affection ( < 7,
7–12 or > 12 respectively) [24]. The Dermatology Life Quality Index
(DLQI) was recorded [25, 26]. PsA disease activity was assessed
using the Disease Activity index for Psoriatic Arthritis (DAPSA) and
the Composite Psoriatic Disease Activity Index (CPDAI) [27, 28].
The DAPSA was interpreted as DAPSA remission (REM, ≤ 4); or low,
moderate or high disease activity (LDA, ≤ 14; MDA, ≤ 28; HDA, > 28
respectively) [9, 10]. Physical function was assessed by the Health
Assessment Questionnaire Standard Disability Index (HAQ-DI).
[11]. Patients’ health-related QoL was assessed by using 2 validated questionnaires: a general measure; the Short Form Health Survey (SF-36) [11] and a PsA-specific measure: Psoriatic Arthritis QoL
(PsAQoL) [11, 18]. Laboratory tests were also performed, including:
the measurement of CRP [29], rheumatoid factor (RF) [30] and
serum IL-23 levels using ELISA [31]. Statistical analysis was performed using SPSS version 20.0. For normally distributed data, comparative studies were performed using independent t-tests and for
abnormally distributed data, the Mann-Whitney test and Kruskal
Wallis test were used. To assess correlations, the Spearman coefficient was used. A receiver operator characteristic (ROC) curve was
used to evaluate the performance of serum IL-23 to differentiate
PsA patients from controls: sensitivity, specificity and diagnostic
accuracy of different cut-off points were calculated. A probability
(p) value ≤ 0.05 was considered significant.

Patients and methods

Results

This cross sectional study included 50 PsA patients fulfilling the
Classification Criteria for Psoriatic Arthritis (CASPAR) for the classi-

▪▪ Twenty-three females (46 %)and 27 males (54 %) constituted
the patient group with a mean age of 42.78 ± 12.33 years
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chung, Ermittlung des Schweregrads der Hautläsionen basierend auf dem Psoriasis Area and Severity Index (PASI), dem
Disease Activity Index for Psoriatic Arthritis (DAPSA) und dem
Composite Psoriatic Disease Activity Index (CPDAI). Die körperliche Funktion wurde anhand des Health Assessment Questionnaire Disability Index (HAQ-DI) und die gesundheitsbezogene Lebensqualität anhand des Short Form Health Survey
(SF-36), des Psoriatic Arthritis Quality of Life (PsAQoL) und des
Dermatology Life Quality Index (DLQI) beurteilt. In den untersuchten Gruppen wurden die Serumspiegel von IL-23 gemessen.
Ergebnisse Die Studie umfasste 23 (46 %) Frauen und 27
(54 %) Männer mit einem mittleren Alter von 42,78 ± 12,33
Jahren. Der mittlere Serumspiegel von IL-23 war bei den PsA-
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▶Table 1 Disease characteristics of the PsA patients:
Psoriatic arthritis
patients (n = 50)

Mean ± SD

100
90

Range

80
70

11.79 ± 8.96

1–42

Duration of PsA (years)

5.97 ± 6.96

0.3–40

TJC

14.32 ± 9.76

3–38

SJC

6.08 ± 6.75

0–35

LEI

1.94 ± 1.58

0–6

30

0.5 ± 0.53

0–1

20

PASI

9.68 ± 9.41

0–43

CPDAI

11.2 ± 2.66

5–15

DAPSA

40.03 ± 17.83

HAQ-DI

1.09 ± 0.58

0.25–2.63

PsAQoL

10.72 ± 3.13

7–20

SF-36

34.58 ± 11.18

0–52.64

DLQI

11.78 ± 6.68

0–30

RF (n = 4)

29.60 ± 12

CRP

40

10
0
0
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40
50
60
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▶Fig. 2 ROC curve demonstrating the sensitivity and specificity of
IL-23 in differentiation between patients and controls.

19.20–40
0.8–33.9

PsO: Psoriasis, PsA: Psoriatic arthritis, TJC: tender joint count, SJC:
swollen joint count, LEI: Leeds enthesits index, LDI: Leeds dactylitis
index, PASI: Psoriasis Area and Severity Index, DAPSA: Disease
Activity index for Psoriatic Arthritis, CPDAI :Composite Psoriatic
Disease Activity Index, HAQ-DI: Health Assessment Questionnaire
Standard Disability Index, PsAQoL: Psoriatic Arthritis QoL, SF36:Short Form Health Survey, DLQI: Dermatology Life Quality Index,
RF: Rheumatoid Factor, CRP: C-reactive protein.

*

100
Serum II-23 levels

50

10.11–81

7.57 ± 7.26

120

60

▶Table 2 Correlation between serum IL-23 and activity indices,
physical function and QoL of the studied PsA patients.
Serum IL-23
rs

p

CPDAI

0.317 *

0.025 *

DAPSA

0.458 *

0.001 *

PASI

0.103

0.476

HAQ-DI

0.234

0.103

SF-36

0.094

0.515

PsAQoL

0.009

0.949

DLQI

0.175

0.225

rs: Spearman coefficient * : Statistically significant at p ≤ 0.05 IL-23:
Interleukin 23, CPDAI: Composite Psoriatic Disease Activity Index,
DAPSA: Disease Activity index for Psoriatic Arthritis, PASI: Psoriasis
Area and Severity Index HAQ-DI: Health Assessment Questionnaire
Standard Disability Index, SF-36: Short Form Health Survey, PsAQoL:
Psoriatic Arthritis QoL, DLQI: Dermatology Life Quality Index

80
60
40
20
0
PsA patients

Control

▶Fig. 1 Serum IL-23 levels in PsA and control groups.

(16–65 years), while 22 females (47.8 %) and 24 males (54 %)
with a mean age of 42.15 ± 10.50 years (22–69 years)
constituted the control group. There were no significant
differences with regards to age (p = 0.790) or sex (p = 0.858).
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▪▪ The mean BMI of the patients and the control participants
were 29.19 ± 4.96 and 28.14 ± 3.16 kg/m2 respectively, with
no statistically significant difference (p = 0.220).
▪▪ ▶ Table 1 demonstrates the disease characteristics of PsA
patients.
▪▪ Regarding medications, 40 PsA patients (80 %) were on
methotrexate, 2 patients (4 %) were treated with biologic
agents (TNF-α inhibitor: adalimumab and IL-17 inhibitor:
secukinumab), 14 patients (30.4 %) were on sulphasalazine
and one patient (2.3 %) was on leflunamide 20 mg.
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LDI Basics

Sensitivity

Duration of PsO (years)

▶Table 3 Comparison of IL-23 serum level among the different
categories of PsA disease activity and grades of PsO skin severity.
N

Serum IL-23

H

P

9.967 *

0.007 *

8.459 *

0.015 *

Mean ± SD
DAPSA
LDA ( ≤ 14)

2

41.53 ± 1.80

MDA ( ≤ 28)

14

43.69 ± 6.87

HDA ( > 28)

34

54.40 ± 15.05

PASI
Mild ( < 7)

25

49.52 ± 9.96

Moderate (7–12)

13

44.31 ± 7.36

Severe ( > 12)

12

60.87 ± 20.41

H: for Kruskal Wallis test * : Statistically significant at p ≤ 0.05
IL-23:Interleukin, PASI: Psoriasis Area and Severity Index, DAPSA:
Disease Activity index for Psoriatic Arthritis, LDA: low disease
activity, MDA: medium disease activity, HDA: high disease activity

(54.40 ± 15.05 pg/ml). Additionally, IL-23 serum levels showed
a significant difference with skin severity grades presented by
the PASI score (p = 0.015). The highest level was detected in
patients with severe skin affection (60.87 ± 20.41) (▶ Table 3).
▪▪ Correlations between skin disease severity (PASI), PsA disease
activity (DAPSA and CPDAI) and both HAQ-DI and QoL indices
(DLQI, PsAQoL and SF-36) revealed significant correlations
between the parameters in both categories except between
HAQ-DI and DAPSA (p = 0.055) (▶ Table 4).

Discussion
The demographic and clinical characteristics of the PsA patients in
the current study were comparable to those of the participants in
a previous study of Egyptian SpA patients [32]. In agreement with
our findings, a sex ratio of SpA in favour of males was reported in
Japanese and Greek studies [33–34].
The increased serum level of IL-23 in PsA patients compared to
the levels in controls probably reflects the contribution of IL-23 to
the pathogenesis of PsA via the IL-23/IL-17 axis, which ultimately
leads to psoriatic plaques, pannus formation, joint erosion and new
bone formation [2, 35, 36]. In this context several studies have
found elevated serum IL-23 levels in patients with SpA, PsO and PsA
[37–42]. Therefore, close control of inflammation by anti-IL-23
drugs may turn off the disease activity and consequently the structural damage [5, 9, 10, 43].
In contrast to previous results, many researchers found no elevation in the serum level of IL-23 in SpA patients, including patients
with PsA [44–45].
Moreover, serum IL-23 showed a significant positive correlation
with PsA disease activity indices (DAPSA and CPDAI) and an increase in the IL-23 level with increased DAPSA grades (concerned
mainly with articular involvement). These findings suggest the involvement of IL-23 in articular inflammation. Increased IL-23 serum
levels with increased PASI grades (mild, moderate and severe) without a significant correlation with PASI score suggest that this elevation might be an epiphenomenon associated with increased skin
inflammation.
The epiphenomenon hypothesis in SpA was suggested by McGonagle et al. as an explanation for synovitis in the context of SpA, as it
may be secondary to entheseal inflammation due to growth factors

▶Table 4 Correlations between PsO disease activity indices and both physical function and QoL.
HAQ-DI

DLQI

PsAQoL

SF-36

rs

p

rs

p

rs

p

rs

p

PASI

0.401 *

0.004 *

0.728 *

< 0.001 *

0.615 *

< 0.001 *

− 0.379 *

0.007 *

CPDAI

0.457 *

0.001 *

0.754 *

< 0.001 *

0.718 *

< 0.001 *

− 0.515 *

< 0.001 *

DAPSA

0.274

0.055

0.410 *

0.003 *

0.438 *

0.001 *

− 0.287 *

0.043 *

rs: Spearman coefficient * : Statistically significant at p ≤ 0.05 PASI: Psoriasis Area and Severity Index, CPDAI: Composite Psoriatic Disease Activity
Index, DAPSA: Disease Activity index for Psoriatic Arthritis, HAQ-DI: Health Assessment Questionnaire Standard Disability Index, DLQI: Dermatology
Life Quality Index PsAQoL: Psoriatic Arthritis QoL, SF-36: Short Form Health Survey.
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▪▪ The IL-23 serum level was significantly higher in PsA patients:
(median (min-max) (48.41 (34.17–114.5) pg/ml) than the
controls (44.08 (34.68–57.63) pg/ml) (p = 0.006 * )
(U = 773.000) based on the Mann-Whitney test (▶Fig. 1).
▪▪ The serum IL-23 level cut-off value was 47.39 pg/ml. IL-23
showed a specificity of 73.91 % and a sensitivity of 52 %, as
demonstrated by ROC curve analysis. The number of IL-23-positive PsA patients was 26 (52 %) (▶Fig. 2).
▪▪ There was no significant difference in the mean level of IL-23
between both sexes (males (51.23 ± 16.08) and females
(50.49 ± 11.04) (p = 0.697).
▪▪ There were significant positive correlations of serum IL-23
levels with both CPDAI and DAPSA, while no significant
correlations were detected with PASI, DLQI, HAQ-DI, SF-36
and PsAQoL (▶Table 2).
▪▪ There was a significant difference in IL-23 levels between PsA
patients with different categories of DAPSA (p = 0.007). The
highest level was detected in patients with HDA
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all pathogenetic mechanisms) was correlated with HAQ-DI and
QoL.
In accordance with our results, Duruöz et al. found no significant
correlation between serum levels of either IL-17 and IL-23 and
PsAQoL [60].
Moreover, it was mentioned in a clinical study that DLQI is a patient-reported outcome and is subjected to personal variation [61].
However, a reduction in the mean DLQI and a PASI score of 75 or
90 were observed with treatment with anti-IL-23 biologics such as
ustekinumab [24, 36].
Finally, in view of the current results, it can be assumed that
IL-23 may be considered a biomarker of psoriatic disease activity
and not a biomarker for disability or QoL.

Conclusions
Serum IL-23 levels were elevated in PsA patients. Serum IL-23 can
be a useful marker of joint activity or skin severity but not a marker
of QoL or functional status. In the studied PsA patients, increased
disease activity (articular and/or dermal) was associated with low
physical functioning and worse QoL; thus, controlling psoriatic disease activity is mandatory to improve QoL and physical function.
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