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BACKGROUND
• IL-23 is a major driver of IL-17 production, both being 

central to the pathogenesis of psoriaric arthritis (PsA).

• Apremilast inhibits PDE4 and modulates the inflammation 
underlying PsA; however, the immunological mechanisms are 
largely unclear.

• Predictors of response to apremilast would be clinically 
most relevant.

OBJECTIVES
a. To define the ex vivo effects of apremilast on cytokine 

production by peripheral blood monocyte-derived 
macrophages, T cells, and innate-like lymphocytes in PsA 
patients, based on clinical response; 

b. To explore the role of serum IL-23 in predicting clinical 
response to apremilast in PsA patients. 

23 patients with PsA starting apremilast: age 55±14 years; 
10/23 women; median baseline DAPSA 16.3.
21 controls with knee osteoarthritis (OA): age 63 ± 8.7 years; 
10/21 women.

Peripheral blood samples: at baseline (BSL) from all subjects, 
and after one (T1M) and four months (T4M) in PsA cases. 

Monocytes: isolated and differentiated into M1-macrophages to 
assess IL-23, TNF-α, and IL-1β through:

• gene expression (qPCR); 
• production levels (ELISA).

Flow cytometry used to assess the phenotype (T, γδT, NK, 
NKT-like, ILC1, ILC3, MAIT cells) and cytokine production (IFNγ, 
IL-17, IL-9) of lymphocytes.

ELISA used to assess serum IL-23 at baseline.

METHODS

RESULTS
17/23 patients with PsA were responders after 4 months of 
apremilast treatment, according to:
a. ACR20;
b. A reduction of DAPSA > 4 points;
c. TJC=0 and SJC≤1.

Monocyte-derived M1-macrophages
• Baseline gene expression of IL-23 was higher in PsA than OA and 

decreased at T4M in PsA (1).

• Responders had higher baseline expression of IL-23 than non-
responders; at T4M, IL-23 decreased only in responders (2).

• Higher serum IL-23 at baseline, reflecting a myeloid 
signature, identify PsA patients responding to apremilast. 

• Responders manifest a significant reduction in: 
• IL-23 expression by monocyte-derived M1-macrophages; 
• IL-17 production by T lymohocytes;
• IL-9 and IFN-γ production by γδT cells. 
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Panel A. IL-23 gene expression in monocyte-derived M1-macrophages from OA and PsA patients (Panel 1), according to the 
responders and non responders to apremilast (Panel 2). ROC curve for serum IL-23 (Panels 3-4).

Panel B. Production of IL-17 by 
conventional T (CD3+) cells in 
OA and PsA patients responding
to apremilast.
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Panel C. Production of IFNγ (Panel 1) and IL-9 (Panel 2) by 
γδT cells in OA and PsA patients responding to apremilast.
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Serum IL-23 predicts the response to apremilast

• Baseline serum IL-23 >1.4pg/mL predicted the response to 
apremilast at T4M (AUCROC 0.79; Sensit.100%, Specif. 68%).

• No correlation with clinical features, CRP, concurrent treatments. 

Lymphocyte modulation:
IL-17

• Apremilast reduced the 
expression of IL-17 from T 
cells in responders (3), but not 
in non-responders.

• Similar results were observed 
with ILC3, but only at an early 
time-point (not shown).
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Panel A. IL-23 gene expression in monocyte-derived M1-macrophages from OA and PsA patients (Panel 1), according to the 
responders and non responders to apremilast (Panel 2). ROC curve for serum IL-23 (Panels 3-4).

Panel B. Production of IL-17 by 
conventional T (CD3+) cells in 
OA and PsA patients responding
to apremilast.
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Panel C. Production of IFNγ (Panel 1) and IL-9 (Panel 2) by 
γδT cells in OA and PsA patients responding to apremilast.
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Lymphocyte modulation: IFNγ and IL-9

• Apremilast reduced the expression of IFNγ from γδT cells only in 
responders; similar results were observed in ILC1 only at an early 
time-point (4).

• Apremilast reduced the expression of IL-9 from γδT cells (5).
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responders and non responders to apremilast (Panel 2). ROC curve for serum IL-23 (Panels 3-4).

Panel B. Production of IL-17 by 
conventional T (CD3+) cells in 
OA and PsA patients responding
to apremilast.

**

OA
PsA BSL

PsA T1M
PsA T4M

PsA BSL re
sp

PsA BSL non re
sp

PsA T1M re
sp

PsA T1M non re
sp

PsA T4M re
sp

PsA T4M non re
sp

OA

PsA
 B

SL

PsA
 T1M

PsA
 T4M

0

20

40

60

80

100

γδT IFNγ

%

OA

PsA
 B

SL

PsA
 T1M

PsA
 T4M

0.0

0.5

1.0

1.5

γδT IL-9

%

Panel C. Production of IFNγ (Panel 1) and IL-9 (Panel 2) by 
γδT cells in OA and PsA patients responding to apremilast.

1 2 3 4

1 2

3

4 5

responders

non responders
0

10

20

30

40

sI
L-

23
 (p

g/
m

L)

0 50 100
0

50

100

ROC curve for sIL-23

100% - Specificity%

Se
ns

iti
vi

ty
%


