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Letters to the Editors
Association between increased 
serum IL-23 levels and ACPA 
positivity in patients with 
rheumatoid arthritis

Sirs,
Rheumatoid arthritis (RA) is a chronic au-
toimmune disease characterised by the pos-
itivity of various antibodies (1), the most 
specific being autoantibodies to citrullinat-
ed antigen (ACPA; anti-citrullinated pro-
tein antibody). ACPA-positive individuals 
are at increased risk of developing RA with 
a more severe erosive phenotype compared 
with those with seronegative RA (2, 3).
Interleukin (IL)-23, secreted by activated 
dendritic cells and macrophages, is an in-
flammatory cytokine belonging to the IL-12 
cytokine family (4). It is essential for the 
differentiation of naive CD4+ T cells to T 
helper 17 lymphocytes associated with the 
inflammation induction in autoimmune tis-
sues and the production of IL-17 and sev-
eral other inflammatory cytokines (5). 
In this study, we measured the serum lev-
els of 12 macrophage-derived cytokines 
in untreated early RA patients to identify 
cytokines associated with ACPA positiv-

ity in RA. The study was conducted from 
July 2018 to January 2021 at Hiroshima 
University Hospital and collaborating in-
stitutions. The participants were newly 
diagnosed RA patients who met the 2010 
American College of Rheumatology/Euro-
pean League Against Rheumatism (ACR/
EULAR) classification criteria (6) and had 
not previously received disease-modifying 
anti-rheumatic drugs (DMARDs) or bio-
logics. The patients’ serum samples were 
collected after obtaining written informed 
consent. The serum concentrations of the 
following macrophage-derived proinflam-
matory cytokines were measured at base-
line: Th2-type CC chemokine thymus and 
activation-regulated chemokine (CCL17), 
CXC motif chemokine 10 (CXCL10), 
tumour necrosis factor-α, IL-1β, IL-4, 
IL-6, IL-10, IL-12p70, IL-12p40, IL-23, 
interferon-γ, and arginase. The Institutional 
Ethics Committee of Hiroshima University 
approved the study protocol (permission 
number E-1087). Sera from 10 healthy 
donors, with the median age (range) of 43 
(31–65) years old, were also collected as 
controls. Of the 75 RA patients (72 (64–77) 
years old) analysed, 31 were ACPA-nega-
tive and 44 were ACPA-positive (Supple-

mentary Table S1). Serum IL-6 levels were 
significantly higher in the RA patients than 
in healthy participants (p<0.0001), but not 
different between the ACPA-positive and 
ACPA-negative groups (Fig. 1A). Among 
the 12 cytokines, only the IL-23 levels 
were significantly higher in the ACPA-
positive group than in the ACPA-negative 
group (median (IQR) 0.99 (0.69–1.77) vs. 
0.54 (0.50-1.09) pg/mL; p=0.0013). At the 
optimal cutoff (Youden index) of 0.73 pg/
mL, the AUC (area under the curve) of the 
ROC (receiver operating characteristic) 
curve for predicting ACPA positivity by IL-
23 was 0.74 (95% CI 0.62–0.86; p=0.0004) 
with 67.7% (95% CI 48.6–83.3) sensitivity, 
75% (95% CI 59.7–86.8) specificity, 2.71 
positive likelihood ratio, and 0.43 negative 
likelihood ratio to identify ACPA positiv-
ity (Fig. 1A-B). Serum IL-23 levels did not 
correlate with disease activity measured by 
DAS28 and ESR (Fig. 1C).
This is the first report of a significant as-
sociation between IL-23 and ACPA posi-
tivity in patients with untreated early RA. 
Our results were consistent with those of 
previous reports showing higher serum IL-
23 levels in RA patients compared with a 
healthy population (4). Moreover, support-

Fig. 1. A: DAS28-ESR at diagnosis in ACPA-negative/positive rheumatoid arthritis (RA) groups. Comparison of IL-6/IL-23 concentrations at diagnosis between healthy controls 
(HC) and ACPA-negative/positive groups. Differences between the groups were calculated using Kruskal-Wallis test, Dunn test. (*p<0.05, **p<0.001, ***p<0.0001)
B: ROC curve for baseline serum IL-23 in ACPA-negative RA and ACPA-positive RA.
C: Correlation of serum IL-23 and DAS28-ESR/ESR at diagnosis in all RA patients. Spearman’s rank correlation coefficient. ACPA: anti-citrullinated protein antibody; AUC: area 
under the curve; DAS28: Disease Activity Score-28; ESR: erythrocyte sedimentation rate; IL: interleukin; ROC; receiver operating characteristic.
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ing the controversial association between 
IL-23 and disease activity (7, 8), our results 
showed no association between the disease 
activity of RA and IL-23. Of note, there was 
no difference in serum IL-23 levels of the 
ACPA-negative RA patients even with high 
disease activity compared with the healthy 
participants. Recently, the pathogenic role 
of IL-23 on autoantibody in collagen-
induced arthritis models was reported (9). 
IL-23-activated Th17 cells act on newly 
differentiated plasmablasts to downregulate 
the expression of β-galactoside α 2,6-sia-
lyltransferase, thereby diminishing glyco-
sylation of newly produced autoantibodies, 
unlocking their inflammatory potentials 
and triggering the onset of arthritis. Con-
sidering the action of IL-23, our results sug-
gest that IL-23 may be a useful biomarker 
for preclinical RA. Due to the small sample 
size of this study, further studies are needed 
to draw definitive conclusions on the role of 
IL-23 in RA pathogenesis.

H. Kohno, MD, PhD1,2

T. Sugimoto, MD, PhD2

Y. Yoshida, MD, PhD2

S. Mokuda, MD, PhD2

S. Hirata, MD, PhD2

E. Sugiyama, MD, PhD2

1Department of Rheumatology, Medical 
Corporation JR Hiroshima Hospital;  
2Department of Clinical Immunology 
and Rheumatology, Hiroshima 
University Hospital, Japan.
Please address correspondence to:
Hiroki Kohno, 
Department of Rheumatology, 
Medical Corporation 
JR Hiroshima Hospital, 
3-1-36, Futabanosato, 
Higashi-ku, 
Hiroshima 732-0057, Japan.
E-mail: hirkohno@hiroshima-u.ac.jp
ORCID iD: 0000-0003-2947-6216
Competing interests: none declared.
© Copyright Clinical and 
Experimental Rheumatology 2023.

References
  1.	McINNES IB, SCHETT G: The pathogenesis of   

rheumatoid arthritis. N Engl J Med 2011; 365: 2205-
19. https://doi.org/10.1056/NEJMra1004965.

  2.	FORSLIND K, AHLMEN M, EBERHARDT K,      
HAFSTROM I, SVENSSON B; GROUP BS: Predic-
tion of radiological outcome in early rheumatoid 
arthritis in clinical practice: role of antibodies to 
citrullinated peptides (anti-CCP). Ann Rheum Dis 
2004; 63: 1090-5. 

	 https://doi.org/10.1136/ard.2003.014233.
  3.	van den BROEK M, DIRVEN L, KLARENBEEK NB 

et al.: The association of treatment response and 

joint damage with ACPA-status in recent-onset RA: 
a subanalysis of the 8-year follow-up of the BeSt 
study. Ann Rheum Dis 2012; 71: 245-8. 

	 https://doi.org/10.1136/annrheumdis-2011-200379.
  4.	ZAKY DS, EL-NAHRERY EM: Role of interleu-

kin-23 as a biomarker in rheumatoid arthritis pa-
tients and its correlation with disease activity. Int 
Immunopharmacol 2016; 31: 105-8. 

	 https://doi.org/10.1016/j.intimp.2015.12.011.
  5.	SCHINOCCA C, RIZZO C, FASANO S et al.: Role    

of the IL-23/IL-17 pathway in rheumatic diseases: 
an overview. Front Immunol 2021; 12: 637829. 

	 https://doi.org/10.3389/fimmu.2021.637829.
  6.	ALETAHA D, NEOGI T, SILMAN AJ et al.: 2010 

Rheumatoid arthritis classification criteria: an 
American College of Rheumatology/European 
League Against Rheumatism collaborative initia-
tive. Ann Rheum Dis 2010; 69: 1580-8. 

	 https://doi.org/10.1136/ard.2010.138461.
  7.	MELIS L, VANDOOREN B, KRUITHOF E et al.: 

Systemic levels of IL-23 are strongly associated 
with disease activity in rheumatoid arthritis but not 
spondyloarthritis. Ann Rheum Dis 2010; 69: 618-23. 
https://doi.org/10.1136/ard.2009.107649.

  8.	RASMUSSEN TK, ANDERSEN T, HVID M et al.: 
Increased interleukin 21 (IL-21) and IL-23 are as-
sociated with increased disease activity and with ra-
diographic status in patients with early rheumatoid 
arthritis. J Rheumatol 2010; 37: 2014-20. 

	 https://doi.org/10.3899/jrheum.100259.
  9.	PFEIFLE R, ROTHE T, IPSEIZ N et al.: Regula-

tion of autoantibody activity by the IL-23-TH17 
axis determines the onset of autoimmune disease.                  
Nat Immunol 2017; 18: 104-13. 

	 https://doi.org/10.1038/ni.3579.


