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Construction and validation of an early warning model for poor
prognosis in patients with primary Sjogren's syndrome
complicated with interstitial lung disease*

Han Jing, Liu Xiao-yu, Feng Li-ping
(Department of Respiratory and Critical Care Medicine, Kailuan General Hospital,
Tangshan, Hebei 063000, China)

Abstract: Objective To explore the influencing factors of poor prognosis in patients with primary Sjogren's
syndrome (pSS) complicated with interstitial lung disease (ILD), and to construct and validate an early warning
model. Methods A total of 243 patients with pSS complicated with ILD admitted to Kailuan General Hospital from
March 2019 to March 2024 were retrospectively selected. According to the 8:2 allocation rule based on the

randomization principle, they were divided into the training set (194 cases) and the validation set (49 cases). All
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patients were followed up for at least 1 year, and the prognosis was observed based on the occurrence of disease
progression or death. Relevant clinical data of patients were collected for univariate analysis. Multivariate stepwise
Logistic regression model was used to analyze the influencing factors of poor prognosis in patients with pSS
complicated with ILD, based on which a nomogram early warning model was constructed. Receiver operating
characteristic (ROC) curve was plotted to validate the early warning model. Results Among the 243 patients, 22
cases died and 62 cases had disease progression, with a total incidence of poor prognosis of 34.57% (84/243),
including 66 cases of poor prognosis in the training set and 18 cases in the validation set. Compared with the good
prognosis group, the poor prognosis group had significantly higher age, carbohydrate antigen 19-9 (CA19-9) level,
Krebs von den Lungen-6 (KL-6) level, lactate dehydrogenase (LDH) level, ferritin level, hypoproteinemia rate and
high-resolution computed tomography (HRCT) honeycomb shadow rate, while significantly lower forced vital
capacity as a percentage of predicted value (FVC%pred) level, carbon monoxide diffusion capacity as a percentage
of predicted value (DLCO%pred) level and 25-hydroxyvitamin D [25(OH)D] level (all P < 0.05). The results of
multivariate stepwise Loglstlc regression analysis showed that advanced age [OR =1. 184 (95% CI: 1.073, 1.3006) ],

low DLCO% pred level [OR = 0.901 (95% CI: 0.856, 0.950) ], high KL-6 level [OR = 1.009 (95% CI: 1.004,

1.015) ], low 25(OH)D level [OR =0.795 (95% CI: 0.710, 0.890) ], hypoproteinemia [OAR =4.751 (95% CI: 1.451,
15.555) ] and HRCT honeycomb shadow [OAR = 23.963 (95% CI: 5.714, 100.494) ] were all risk factors for poor
prognosis in these patients (all P < 0.05). The C-index of the nomogram constructed based on the results of
multivariate stepwise Logistic regression analysis was 0.842, and the calibration curve was close to the ideal curve
(P < 0.05). The area under the ROC curve (AUC) of the training set was 0.876, with a specificity of 0.836 and a
sensitivity of 0.803; the AUC of the validation set was 0.865, with a specificity of 0.811 and a sensitivity of 0.759.
Conclusion The early warning model constructed based on advanced age, low DLCO%pred level, high KL-6 level,
low 25(OH)D level, hypoproteinemia and HRCT honeycomb shadow can effectively predict the prognosis of
patients with pSS complicated with ILD.
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K- (2 AE ) 25 (OH) D 7K - (S8 ) K& A
MLAE (75 =0, J& =1) M HRCT #7555 (5 =0, /& =1)
B g, EAT Z2 3R B2 Logistic [B1H 3 (51 A
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BE[OR =1.009 (95% CI:1.004, 1.015)].25(OH) D 7k
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WEARYL 66 15/51 63.38 +7.04 22.69 + 1.33 9(13.64) 30(45.45) 36(54.55)
TG RAF4L 128 21/107 58.23 + 6.47 2251+ 1.32 14(10.94) 48(37.50) 80(62.50)
X2/ HH - 1.151 5.096 0.898 0.304 1.146
PE = 0.283 0.000 0.371 0.582 0.284

I EEN =L 31(53.03) 24(36.36) 15(22.73) 15(22.73) 12(18.18) 7(10.61) 81.27+9.03
Tl R AT 78(60.94) 38(29.69) 28(21.88) 42(32.81) 25(19.53) 7(5.47) 86.32+9.59
X2/ HE 1.120 0.893 0.018 2.135 0.051 1716 3.544
P{H 0.290 0.345 0.892 0.144 0.821 0.190 0.000

fiIEENY 64.31+£10.72 6.12 +1.27 116.58 £ 16.65 14.52 +4.84 11.46 +£3.82 1324.56 + 120.41 17.78 £ 4.45
Tl RAF4H 78.42 +13.07 589+ 1.18 118.34 £ 1691 12.28 +4.09 12.07 +4.02 1218.35+110.76 2443 £6.11
X’/ A 7.555 1.253 0.690 3.392 1.018 5.979 8.303
PAH 0.000 0.212 0.491 0.001 0.310 0.000 0.000

TR ARH 287+1.15 221.58 + 55.39 321.48 +107.16 32(48.48) 34(51.52) 44(66.67) 22(33.33)
Tl R AT 3.04+1.22 204.36 + 40.87 287.63 +95.87 24(18.75) 104(81.25) 77(60.16) 51(39.84)
X2/ HE 0.937 2.454 2237 18751 0.786
P{H 0.350 0.015 0.026 0.000 0.375

TG A R 4L 24(36.36) 42(63.64) 36(54.55) 30(45.45) 24(36.36) 42(63.64)
U5 R4l 40(31.25) 88(68.75) 61(47.66) 67(52.34) 10(7.81) 118(92.19)
X/ 0.515 0.827 24.559
PE 0.473 0.363 0.000

TG R 45(68.18) 21(31.82) 18(27.27) 48(72.73) 43(65.15) 23(34.85)

i B4 91(71.09) 37(28.91) 37(28.91) 91(71.09) 76(59.38) 52(40.63)

N REI] 0.176 0.057 0.613

PAH 0.675 0.811 0.434

2.4 TREERIME A ILD BE B A R AR, B3 B0 s

¥ % £ 35 Logistic BIHZE R R 4.2.1 8tk PURA R
TR B, IR 1, BRI EIE 2.5 pSSAFFILD BETETNERLEIE
Gy AR AT VT A3 R B A PR PE 4 AR B A B 2 Bootstrap 75 55 JIF , B AL () C—index 5 50
A3 B AT 5 K A XU HE AR X 7 B AT A5 pSS 0.842(95% CI:0.755, 0.936) , A] 45 7% X 43 i #5 Uf- 5
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HRZE A IfIUE 1.558 0.605 6.633 0.010 4751 1.451 15.555
HRCT #8555 3.176 0.731 18.860 0.000 23.963 5714 100.494
iy 9 0o, 2 3 4 S 6 0 8 % 10
I 0 45 50 55 60 65 70 75 80
DLCO% pred 100 95 90 85 75 70 65 60 55 50 45 40 35
KL-6 900 950 1050 1150 1250 1350 1450 1550
25(0HD 40 35 30 25 20 5 10 5
ML
HRCT ¥ 555 % i
0 50 100 150 200 250 300
TR ARE R 0.1 030507 0.9
1 pSS&FILD EEER TR
BEIE __‘_UA }E ﬂ:ﬂ Hji g£ % j& , Hosmer_Lemeshow *ﬁ%\éﬁ% TTIITTATIT WIN W ITT THF T IR T AW T T Wy mrw T“[”'[,. K
R 2% RS ¥ B X (x?=0341, P =0.758) , $ R 08 4 '
WEERLG. WK 2,
26 MHETMNERRIE L o6-
2t ROC 28 K5 80 T30 4 e 3 7 9 £ , 26 3
— N N \ N 5%
RN I R BERL T pSS & I ILD & & 5 1Y w947
i1 2 7 11 R (area under the curve, AUC) & 0.876, % 7
Sk 83.6% (95% Cl: 0.760, 0.896) . ff & 1 Ny 020 40 gﬁgz
80.3% (95% C1:0.687,0.891) ; 4 iiF 4 ROC [l £& f1Y ] i
0.0
> 4. = A} . T T T T
AUC N 0.865, 5 5 1 N 81.1% (95% CI: 0.734, 00 " 04 06 0s

0.876) . f: N 75.9% (95% CI1:0.636,0.855) . AJ
P 7N T AR TN RRE KA. ULIE 3 (R 4.
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o KL-6 7K Fh ™ BEAEAFSE R, ML KL-6 7]
HH T 12 W pSS-ILD Kz ¥F- £l f8 & 9 1% 7™ & f
1R 7K 14 KL—6 S W1 il 6= J2 440 i 1) 5 52 46 43
it ¥ 4 RE 1) ¥ BROIR A, R s 0 Ak T R B B, T
RESREHE AR . gERDAIS S5 HECH,
W EAT B R EH  RE R e R AR
25(OH) D J&2 44 % D fE R 9 1) 275 3R B L K
25 (OH) D 7K - 1] BB 5 805 9 52 40 2 Ay, 2 ol fili 3408
PNE RS A7 AE RN T, R R T 0 95 A K
SN AN YA K D AT LU S8 RE T 7 A
W B A R 40 L 25 (OH ) D /K - FRAR L 23 3 i il
T AR i AUk I IR R I g 5 E — A Il A 4
TN S il 27 4 AL E R B s A B XU . AL
SRR i F B AR .25 (OH) D K F & pSS & 3t
LD F8 3 fili £F 4 F J8 (%) kS 2 ) RV R, 5 AR T 9 45
BRI AR P AE TR R B S SRR 22 &
PR S 2 R WL OE B A B BE 0 YR, W T
o € R G0 W IE s 1E 4l 8UB B A AR 2 6
SRYER . MG = S ALK s O R B 4
1652 fE 1 R B, 52 W0 Il i 20 4L 18 B MR A, TR
ili 5 4 KE FEF HE AL, 3 TS AN R o XK ik 4
WFFE W IR S , (% 5 CTD AH 56 il 25 4 1k o B A
5, ST R R 2 . HRCT | A% 53 52 2 il 41
YAk B B RRAE | 0T 48 % il 5 7 T A6 45 A8 1 IR AN
EF Y Ab AR | 0 3 R AR 2 Pl T I RE 1 f A
i 6 52, S 3500 o 45 46 1 Bl 3R, T B R /N R 45 1
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