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Significance of anti-carbamylated protein antibodies in patients with rheumatoid ar-
thritis-associated intersitial lung disease
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ABSTRACT Objective: To evaluate the value of anti-carbamylated protein ( CarP) antibody in the diag-
nosis of theumatoid arthritis-associated intersitial lung diseas (RA-ILD). Methods: Clinical and labora-
tory data and serum samples of patients with RA between December 2017 and June 2019 in Department of
Rheumatology, General Hospital of Ningxia Medical University were collected. The patients were subclas-
sified as RA-ILD and RA-without ILD based on computed tomography scans of the chest, Enzyme linked
immunosorbent assay ( ELISA) was used to assess anti-CarP antibody in the serum of each group. The
occurrence of ILD and other laboratory indexes were analyzed. Comparison of measurement data between
the 2 groups was performed by two independent sample ¢-test or Mann-Whitney U nonparametric test,
while the count data were compared by Chi square test; Receiver operating characteristic curve (ROC)
was drawn to determine the cut-off value of anti-CarP antibody to RA-ILD diagnosis and to analyze its di-
agnostic efficacy. Results: The anti-CarP antibody level in the RA-ILD group was 21.14 (12.29,
29.75), which was significantly higher than that in the RA-without ILD group 11.6 (6.66, 19.05)
(P =0.000). The difference was statistically significant (P <0.05). The positive rate of anti-CarP anti-
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body in RA-ILD group (53% ) was significantly higher than that in RA-without ILD group (16% ) (P <
0.05); There was no significant differences in the levels of rheumatoid factor ( RF) and anti-cyclic
citrullinated peptide ( CCP) between the two groups (P >0.05). The age and disease activity score
(DAS28) in the RA-ILD group were significantly higher than those in the RA-withhout ILD group (P <
0.05). The proportion of men and smoking in the RA-ILD group was higher than that in the RA-without
ILD group, but the difference was not statistically significant. The ROC curve showed that the anti-CarP
antibody had a cut off value of 20.56 U/mL, with the sensitivity of 53.50% , and specificity of
84.20% , the area under the ROC curve were 0.76. Spearman correlation analysis showed that rheuma-
toid factor (RF) and age were positively correlated with anti-CarP antibody (r =0.172, P=0.043; r =
0.200, P=0.006). Anti-CarP antibody level was not associated with the DAS28 score, erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP) , anti-CCP antibody, swollen joint count, and tender
joint count (P >0.05). Conclusion; The anti-CarP antibody level in RA-ILD patients is higher than
that in RA-without ILD, suggesting that anti-CarP antibody may have a role in the development of

RA-ILD.
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125 (P >0.05) , RA-ILD 41 5 PE RN 00 e 45 s
L RA 4 H2ZE RIS HEE X (P >0.05,3% 1),
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Table 1 Comparison of general data between the two groups of patients

Gender Smoking
Group Total cases Age/years, x +s  Course of disease, M(Pys ,Prs) DAS28, x s
Male % Cases %
RA-ILD 129 60 £ 10 6 (2,12) 5.7+1.2 29 22 14 11
RA-without ILD 57 48 +13 6 (2,10) 5.0+1.3 7 12 4 7
1/ U/ 6.913 3585 3.948 2.635 0. 665
P 0.000 0.786 0.000 0.105 0.415

DAS28, disease activity score 28. P <0.05 has statistical significance.

R2 THMIEH CarP HLIK RF B4t CCP LR F LA [ M(Pys , Prs) ]
Table 2 Comparison of anti-CarP antibody, RF and anti-CCP antibody level in two groups [ M(Pys ,Pss) ]

Group Cases Anti-CarP/ (U/mL) RF/(U/mL) Anti-CCP/(U/mL)
RA-ILD 129 21.14(12.29,29.75) 102.00(12.50,256.50) 71.35(8.95,200)
RA-without ILD 57 11.00(6.66,19.05) 70.70(21.13,223.75) 68.35(7.00,139.80)
U 1 803 3 668 3273
P 0 0.98 0.346

Anti-CarP, carbamoylated protein; RF, rheumatoid factor; anti-CCP, anti-cyclic citrullinated peptid. P <0.05 has statistical significance.

2.3 $i CarP HLUXSFIIT RA-ILD {407

LI CarP 0K 5 4 Ko 525 B4 il ROC i 2%
(PRI 1) T 75 590 ) T (L 7 9 53 A A
FESREE . HEIRZIBAE B (Youden index) Bk A0 B

FIRIBTELYE i RA-ILD B2 Wik o, o A1 & 30 e A
FRTE >N 20. 56 U/mL, BEA, 2R A50%E ARy 5 B =2 il
IRBNE K, REUEH 53.50% ,FE 575 84.20% , 2
BIe R 0.377; fh 46 AL 0.76,95% CI Ry
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Figure 1 ROC curve of anti-CarP antibody
for identification of RA-ILD

2.4 Hi CarP HilRS RA BT SIAR A4

RA-ILD 45 548 RA 2047 Spearman AH K173
B, 9t CarP HLRIKF-5 DAS28 34y \ESR CRP #i
CCP pA | 55 i Jik K S 5 735 s i 2% 6 A+ 56 1k
(P>0.05) ,RF 4RI 54T CarP HUIA S IERSC (35
3).

R3 P CarP HUA S RA TE IE SR G E AT

Table 3  Correlation analysis between anti-CarP
antibody and RA disease activity

Anti-CarP
Items
r P
DAS28 0.029 0.691
ESR 0.05 0.941
CRP 0.35 0.632
RF 0.172 0.043
Anti-CCP -0.039 0.598
Age 0.2 0.006
Swollen joint count -0.084 0.254
Tender joint count 0.06 0.417

Anti-CarP , carbamylated protein; DAS28, disease activity score 28
ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; RF, rheu-
matoid factor; anti-CCP, anti-cyclic citrullinated peptid. P <0. 05 has
statistical significance.
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