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HE . BHE A0 A EARERELREEXT XL(RA) 5 P o9, MM BAFED T ER
AR ISR SR (RA-ILD) 6935 B A, J7ik  @EMES 72021 51 A—2023 54 A EZB T EH X
F 5 — MR E R REAMERR 9 101 6] RA &5 6955 7 FoAt, BB S PR CT(HRCT) #4 RA-ILD &4 31 4]
(RA-ILD £0) , 3 KR b 2 35 3 R A 18] P A 5% (RA—non—ILD) % % 70 4] (RA—non—ILD 41 ) , JCE 28 &
F 0955 B A BATINEER IR AL A (anti-CCP) . £ W B F (RF) .C A & & (CRP) | oo 49 i3 % 5 (ESR )
LI FRNHIE, RIALFEL RSN FISE G (AFP) JEIEH R (CEA) 48 £ 3R 125(CA125) . #EEFR
153(CA15-3) 4 £ R 199(CA199) 2ol /i & & —19 K B (CA21-1)Fe A E & & 4(HE4) W Rk, B8R
RA-ILD # 2% RF, CRP, ESR /K353 T RA—non—ILDZE(P <0.05), RA-ILD #Hni# CA125, HE47K-F3)
21 TRA—non—ILDZA(P <0.05), <50 % .50 ~< 60 % .> 60 ¥ RA—non—ILD & # fn 7 HE4 /K -F 1b#& , £ 7
Tttt FEL(P >0.05), A5 (35~72 % )RA-ILD 28 HE4 K F & F> 60 ¥ RA—non—ILD 24 (P <
0.05), LA TARSIEh & ST R B %, HE4, CA125. RF, CRP. ESR# W RA—ILD ) SAE A WA 5]
42.45 pmol/L . 19.85 u/mL. 112.00 KIU/L. 18.23 mg/L #= 54.50 mm/h, ¥ & F & & (AUC) & %] % 0.817.
0.672. 0.668. 0.676 F= 0.729, # &M 5 H] A 80.00%. 38.71%. 64.52%. 58.06% F= 58.06%, % 7+ H 5 %] #
74.29%. 94.29%. 67.14%. 77.14%F= 85.71%., AFFRANF HE4, CA1254%15 RF, CRP, ESR AT Wi BT 4
I, HE45 RF, CRP, ESR A4 WiHT 69 AUC 4 0.874, B FedF 5 %) A 84.29% = 80.65%; CA1255
RF, CRP, ESRECASBIA 45 AUC H 0.752, BTt 55 4 74.29% F7 58.06%, 518 sk ibigir s
P HE4 3T RA-ILD #935 Br sk ab it , B5 RAFFAISARIEAES BT RA-ILD A RAF69 15 JRs 1A
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Diagnostic value of serum tumor markers for rheumatoid arthritis
associated interstitial lung disease*

Wang Qing-bao', Zhu Jun', Zhang Lan-hui’, Chen Shou-hui', Liu Ya-ting', Bu Su', Hu Li', Zhang Bo-ke'
(1. Clinical Laboratory Center, 2. Medical Imaging Center, The First Affiliated Hospital of
Anhui University of Chinese Medicine, Hefei, Anhui 230031, China)

Abstract: Objective To detect the serum levels of tumor markers in patients with rheumatoid arthritis (RA),
and to explore the diagnostic value of serum tumor markers for RA-associated interstitial lung disease (RA-ILD).
Methods We retrospectively analyzed the medical records of 101 patients with RA hospitalized in the Department
of Rheumatology of our hospital from January 2021 to April 2023, with 31 patients with RA-ILD diagnosed based
on high-resolution CT (HRCT) (RA-ILD group) and 70 RA patients without ILD (RA-non-ILD group). The clinical
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data and laboratory test data including anti-cyclic citrullinated peptide antibody (anti-CCP antibody), rheumatoid
factor (RF), C-reactive protein (CRP), and erythrocyte sedimentation rate (ESR) of the two groups of patients were
collected. The expressions of alpha-fetoprotein (AFP), carcinoembryonic antigen (CEA), carbohydrate antigen 125
(CA-125), carbohydrate antigen 15-3 (CA15-3), carbohydrate antigen 199 (CA-199), cytokeratin-19 fragment
(CA21-1) and human epididymis protein 4 (HE4) were detected by chemiluminescent immunoassay. Results The
levels of RF, CRP, and ESR in the RA-ILD group were higher than those in the RA-non-ILD group (P < 0.05). The
levels of HE4 and CA125 in the RA-ILD group were higher than those in the RA-non-ILD group (P < 0.05). There
was no difference in the serum level of HE4 among patients in the RA-non-ILD group aged < 50 years, aged 50 to <
60 years, and aged > 60 years (P > 0.05). The levels of HE4 in patients of the RA-ILD group across the entire age
range (35 to 72 years old) were higher than those of the RA-non-ILD group aged > 60 years (P < 0.05). The ROC
curve analysis showed that optimal cut-off values of HE4, CA125, RF, CRP and ESR for diagnosing RA-ILD were
42.45 pmol/L, 19.85 u/mL, 112.00 KIU/L, 18.23 mg/L, 54.50 mm/h, with the areas under the ROC curves (AUCs)
being 0.817, 0.672, 0.668, 0.676, and 0.729, the sensitivities being 80.00%, 38.71%, 64.52%, 58.06%, and 58.06%, and
the specificities being 74.29%, 94.29%, 67.14%, 77.14%, and 85.71%, respectively. We combined HE4 or CA125
with RF, CRP, and ESR for diagnosis and found that the combined detection of HE4, RF, CRP, and ESR yielded an
AUC of 0.874, with the sensitivity and specificity being 84.29% and 80.65%, respectively, and that the combined
detection of CA125, RF, CRP, and ESR yielded an AUC of 0.752, with the sensitivity and specificity being 74.29% and
58.06%, respectively. Conclusion Among the serum tumor markers, HE4 has the best diagnostic efficacy for RA-

ILD, and its combination with activity indicators of RA holds significant clinical value for the diagnosis of RA-ILD.

Keywords: rheumatoid arthritis; interstitial lung disease; tumor markers; HE4

25 XU PE 5 35 48 (rheumatoid arthritis, RA ) & —
M LI R GEVE 1 B S PRI , 29 40% RA SR
AIREG I T AR B, A 5T 1 il 5 (interstitial lung
disease, ILD) /& RA B W WL 3 K0 , 25 RA
BRI PY JERE 28K
PR OC T & AH OC 18] BT % Jifi 9% (rheumatoid arthritis
related interstitial lung disease, RA-ILD) B H LT X
I 2 28 XU M O T 4 AN B 18] P i i (RA. without
ILD, RA-non-ILD ) [ 3 9 2 F5% . Kt , T 40032 Wi
I R e AR IC M B . HET, RA-ILD J2 %058
o R CT (high resolution CT, HRCT) #4712
Wit {H HRCT AT 5 AR B FL s 4 T il 2 Rl
L R T BRG] S B0 i 2H 2R 0
W2 A Al sk Y . 415 RA-ILD AH 5C HY 1MLV A5 25
Y Ae JE BE o TR b AR T AR R AN e S
JSCR) A= 0 T, B T AL AR XS e g R R A Y )
Bt JTAEk, B & LI IR AR RS ) S 4 A 24 2L
I % ILD 4 VA5G, T vy 19 a7 0% 28 4L 153
(carbohydrate antigen 15-3, CA15-3) . B# 25 5 JiL 125
(carbohydrate antigen 125, CA125) 5 RA-ILD KUK (1)
B AT G- TR TR b 35 0 B BERT2
Wr RA-ILD BAT 5 2 (I PR 2 Lo ARWTSE & 1270 Hr
AR OC LT R A 7 0 7E 7192 W RA-TLD 9l IR
I (L
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HRITSH
] Joi 4 43 #1 2021 4F 1 H —2023 4% 4 H fE L8
= 2§ R 27 55 — Bt I s e KO BHE B 19 101 £ RA f&
HRDIGERE . RARRE : OS> 18 Ji ; @QFF & 3
FE XIB A 27 22 (ACR) Y RA 2 Wi br vl . HEBR i -
QO Al Bl 582 95 , i 8 e il 235 4% 1 42 BHL 2
it A e R 24 il 5 55 5 () 9 o i At mT BB 52
i 988 B 75 0 KO B B o AR IE 5T 48 IR B I 2 1 3
7= Bt e (18 35 £ 2022MCZQ09) , BT A H 3 Xt it
PR A4S TG A5 R 45 38 G TR =15
1.2 HRCT#ZE

JiA RA H& B4 HRCT fili 58 G 2 (15 [ 75 ] 1
/3 H)] SOMATOM Definition AS %4 64 [ 128 JZ12iE CT) ,
ARG S AR R AR R R AT . AR ILD
(RS AG I 28527 S CRRL B8 ) BIR 341 B 50 R0IR B
RSB 52 5% AR 52 46 ) 1712 RA-ILD B2 31 151 (RA-
ILD4H) ,RA-non—ILD & 70 5] (RA-non—-ILD 2 )
1.3 IaRFRE

I DGR SR OB, A4 < M AR AR
W AR Bl | C 2 i £ H (C—reactive protein, CRP) , ZL 4l ffy
LR K (erythrocyte sedimentation rate, ESR) | 2 X {i
¥ (rheumatoid factor, RF) . T ¥ JR 2 18 K $t 14
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(anti—cyclic citrullinated peptide antibody, anti—-CCP) .
1.4 WELLERN M EMERSY

KAERH RE=EFKILZ) 5 mL, 3 000 t/min
B30 5 min BUALTE o SR AR5 KO0 R G B iR 24
( alpha—fetoprotein, AFP ) IE R R ( carcinoembryonic
antigen, CEA) MHZEHTE 199( carbohydrate antigen 199,
CA199) A E H-19 A B ( cytokeratin—19 fragment,
CA21-1) . A Mt 2 % 14 4 (human epitestosterone 4,
HE4) | CAI25,CAIS3 Hy ik . 12000 4= A i fb# &
63 BT A R e 1) & 0 A 5 EDHE RS 24 7]
1.5 ZitFEHE

BOE 43 1% 1 SPSS 20.0 1 GraphPad Prism 8.0 4%

TR . THEGORHIIEL + A2 (x + ) SR A ORI
VU ALK M (P, P ) 37, FEAH o RGr 6 55 22 73
SRR RIS 56, 22 2 1) afF — 20 0 P LG 8 Holm-Sidak
K5 RGO R LB (%) 2o , U xR
2 1l 52 1 TAEHFFAE (receiver operating characteristic,
ROC) k. P<0.05 NZERALGIHR Lo

#HR

MABEIRKZRHLLE
RA-ILD £ 5 RA-non-ILD 41 1 %I ¥4 1, . 4E #4 .
RAJEFE M LLEE , 28 ¢ 5 X SRk AR 36, 25 36
Giitpm L (P>0.05), W1,

2

2.1

F1 MABERKERILE
415 n F 1L/l AEIRI(S, x £ s) RAJHE/4E, M(P,,,P.)] WA 151 (%)
RA-non-ILD £ 70 3/67 52.90 + 7.57 8.00 (3.00, 14.25) 2(2.86)
RA-ILD 4 31 130 56.29 = 8.86 12.00 (5.00, 16.00) 1(3.22)
X IZAE 0.252 1.969 1.408 0.101
P 0.801 0.052 0.159 0.920

2.2 ERESERERRHRCT Z&FERM

HRCT fgt J52 fili 350 il 7 {8 7~ WA il S0 B8 0 5 il
W GETE R IS YRR W R A, R
KA SR TR (DL 1A ) o 9 i ] 5 1 ek
AR 2 BRI R il s Rl SCHLR B & BT R
FRAE TS T B T RT UL 2 AR L B R R
YOI A A B (WK 1B ~ D) .
2.3 WHEBEMFFINEISIRILE

RA-ILD £ 5 RA—non—ILD £ Ifil 7 anti—-CCP 7K F
WAL, e BR AR 30, 22 55 o483t 3 L (P >0.05) .
RA-ILD 45 RA-non-ILD 41 IfiL 3§ RF . CRP . ESR /K ¥
oA, 22 A GiiteE 0 (P <0.05) s RA-ILD 41 IfiL 75
RF .CRP.ESR 7KF# T RA-non-TLD 4. W3 2.
2.4 THHAEEMBZMEREDKELLE

RA-ILD 4 5 RA-non-ILD 41 Ifil ¥ AFP. CEA .

-[ A2
A B
o) ;
i
C

A (EERENT 5 B I 52 B FOIREE 5 G T AT 52 PO R MR o 2 852 5
D [l S BT R T AR R
B 1 fEERAHFDE BERh e HRCT R F R

D

CA199 .CA153 .CA211 /K He B, 28 ¢ SRR ARG 56, 25

®2 MARBREFEMFEIEERLE M(P,,P,)
25 n anti—~CCP/(RU/mL) RF/(KIU/L) CRP/(mg/L) ESR/(mm/h)
RA-non-ILD 4 70 73.80(13.20,182.50) 49.90(27.88,175.00) 6.61(2.17,15.85) 31.50(20.75,47.25)
RA-ILD 31 156.0(30.80,360.00) 145.0(49.90,267.60) 22.68(4.84,39.60) 60.00(29.00,69.00)
VA 1.927 2.165 2.805 3.657
PAE 0.054 0.030 0.005 0.000
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BTG E X (P>0.05) . KT, RA-ILD 41 5
RA-non-ILD 41 I3 CA125 . HE4 /K - e &, 2 fk il

ML 3% CA125, HE4 7K ¥ #4 & F RA-non-ILD 4 .
L3,

K5, 22 5 A7 Ge it 3 L (P <0.05) 5 RA-ILD 4

* 3 FHBEMBMEIREDKTE LR
g5 AFP/(ng/mL, CEA/[ng/mL, CA199/[u/mL, CA153/[u/mL, CA211/[ng/mL, CA125/[u/mL, HE4/[pmol/mL.,
i . Xts) M(P,,,P)] M(P,,,P,)] M(P,,,P,)] M(P,;,P,)] M(P,,,P,)] M(P,,,P,)]

RA-non-ILDZ1 70 2.47+1.06 1.53(1.07,2.41) 2.68(2.00,4.68) 8.55(6.70,11.60) 1.24(0.93,1.67)

RA-ILD 41 31

t/ Z18 0.236 1.568 1.454

P{H 0.814 0.117 0.146

12.35(9.20,15.98) 37.45(31.88,43.10)

242+1.17 1.69(1.27,3.17) 3.41(2.00,8.67) 9.80(7.00,14.50) 1.39(1.07,1.93) 16.60(10.90,22.70) 48.90(43.03,66.35)

1.502 1.473 2.754 5.002

0.133 0.141 0.006 0.000

2.5 MAAREEIREBEHELRIZKTFELLE

HE4 7K - 32 Lo PR AR 6 4 28 19 52 1, fF RA-
non-ILD 41 AR 45 4F % Bt 4r 3 4 : < 50 % .50 ~
<60 % > 60% 34 8 HE4 K435 24 (36.00 +
7.10) . (37.86 +7.80) . (42.09 + 8.97) pmol/mL , & 5 %%
AT, 22 R e g i R L(F =2.534, P=0.087) .

AR B (35 ~72 % ) RA-ILD 41 HE4 “h 52.60
(43.58, 66.35) pmol/mL, 5> 60 % RA-non-ILD 41 f&
H HE4 KT B, B 5, 2 %A Gt 2 X
(Z=2.437,P=0.014) ; 24 i Bt RA-ILD 20 HE4 /K -
#T= 60 % RA—non-ILD 4H .,
2.6 MmiEMEREYSENEIERXT RA-ILD B
2N E

ROC 1l £k 73 #F 45 2R & 7R , HE4 . CA125 . RF,
CRP . ESR 12 Wi RA-TLD fY #c  #% b7 {85 2 9 4
42.45 pmol/L . 19.85 u/mL, 112.00 KIU/L ., 18.23 mg/L .
54.50 mm/h, £k T M2 (area under curve, AUC ) 535
9 0.817 .0.672,0.668 . 0.676 F1 0.729 , #5844 43 51 Ky

80.00% . 38.71% . 64.52% . 58.06% F1 58.06% , ¥ 5
O3 91 h 74.29% . 94.29% . 67.14% . 77.14% H1 85.71% .,
AWFFEKE HE4 L CA125 43 il 5 RF . CRP . ESR #F17 Bk
HLWiHl & B, HE4 5 RF . CRP  ESR 15 & 12 Wi i1
AUC 4 0.874, 8 Pk F R 5 4 40 1) ok 84.29% Fil
80.65% ; CA125 5 RF . CRP . ESR Bt & 12 Wi i i AUC
R 0.752, R ME R RE 5P 2 Il 74.29% i
58.06% . ULEI2FK 4,

1.0

~— CAI125 }F ,CRP .ESR
" — HE4 .RF|.CRP .ESR #64
— CAI25

TR
j=]

0.0 0.5 1.0

B2 HE4.CA125.RF.CRP.ESR®EMEEEISH
RA-ILD By ROC i £

%4 HE4.CA125.RF.CRP.ESR &} Bt &2 1T RA-ILD BIRIBE 4

- [y T— N 95% C1 TN/ 95% Cl1 FESEpE/ 95% C1
TRR R % R TR % TR RR
HE4 42.45 pmol/L 0.817 0.730 0.903 80.00 0.627 0.905 74.29 0.630 0.831
CA125 19.85 u/mL 0.672 0.551 0.794 38.71 0.238 0.562 94.29 0.862 0.978
RF 112.00 KIU/L 0.668 0.556 0.779 64.52 0.470 0.789 67.14 0.555 0.770
CRP 18.23 mg/L 0.676 0.559 0.792 58.06 0.408 0.736 77.14 0.661 0.854
ESR 54.50 mm/h 0.729 0.618 0.839 58.06 0.408 0.736 85.71 0.757 0.921
a1 0.752 0.645 0.859 74.29 0.630 0.831 58.06 0.408 0.736
B2 0.874 0.801 0.947 84.29 0.740 0.910 80.65 0.637 0.908

1 B4 1:CA125+RF+ESR+CRP; 64 2: HE4+RF+ESR+CRP,,
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