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Construction and validation of a risk prediction model for pulmonary arterial
hypertension in patients with systemic sclerosis—related interstitial

lung disease
Wang Xiaoran,Zhao Peishuo,Mei Qiong,Yan Li,Zhang Aili
(Department of Respiratory and Critical Care Medicine , Hebei General Hospital )
[ Abstract] Objective : To investigate the independent risk factors for pulmonary arterial hypertension (PAH) in patients with systemic
sclerosis—related interstitial lung disease (SSe—ILD) , and to construct a visualized nomogram prediction model based on these factors.
Methods : A single—center retrospective cohort study was conducted among 118 patients with SSc—ILD who were diagnosed and treated
at Department of Rheumatology and Immunology and Department of Respiratory and Critical Care Medicine , Hebei General Hospital ,
from January 2017 to October 2025, and related data were analyzed , including clinical data, laboratory tests, imaging data, and pulmo-
nary function data. According to the results of echocardiography , the patients were divided into PAH group with 40 patients and non—

PAH group with 78 patients. The univariate analysis, the LASSO regression analysis, and the multivariable logistic regression analysis

were used to identify independent risk factors for PAH. A nomogram
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EATE 7k 5 2023 5 [ 2 A2 57 50388 (45 :20230316) plotted to assess the discriminatory ability of the model, the calibra-

tion curve was used to assess its calibration, and decision curve

prediction model was constructed based on the results of regression

analyses. The receiver operating characteristic (ROC) curve was

analysis was used to assess its clinical practicability. Results: The
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multivariable logistic regression analysis identified five independent risk factors for PAH in SSc—ILD, i.e., right ventricular end—
diastolic basal diameter (RV) measured by echocardiography (odds ratio[OR]=1.20, 95%CI=1.05-1.37, P=0.007) , SSc score (OR=
1.33,95%CI=1.12-1.57,P=0.001) , diffusing capacity of the lung for carbon monoxide percentage of predicted (DLCO% ) measured by
pulmonary function tests (OR=0.93,95%CI=0.89-0.97, P<0.001) , honeycomb shadow on chest CT(OR=3.45,95%CI=1.08-11.04, P=
0.037) , and erythrocyte sedimentation rate (ESR) (OR=1.04,95%CI=1.01-1.07, P=0.005). The calibration curve of the nomogram
model constructed based on these 5 factors fit well with the ideal curve, suggesting that the nomogram model has high prediction accu-
racy. The nomogram model had an area under the ROC curve of 0.909, suggesting that it has good discriminatory ability but requires ex-
ternal validation. Conclusion : RV, SSc score, DLCO% , honeycomb shadow, and ESR are independent risk factors for concurrent PAH
in patients with SSc~ILD, and the nomogram model constructed based on these factors has good discriminatory ability and calibration.
However, given that the value of events per variable was below the recommended threshold , the model carries a potential risk of overfit-
ting, and thus external validation is needed to confirm its discriminatory ability. This model can be used to facilitate early and individu-

alized risk assessment in clinical practice, thereby providing a basis for formulating prospective screening and intervention strategies.
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RV (mm) 29.00(27.00,31.00) 28.00(26.00,30.00) 30.00(27.00,31.00) -2.844 0.004
EF% 66.00(64.00,69.00) 66.00(64.00,69.00) 66.50(63.00,68.25) -0.308 0.758
MPA (mm) 21.00(20.00,23.00) 21.00(19.00,22.00) 22.50(20.00,27.00) -2.439 0.015
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1GG(g/L) 14.04(10.61,17.93) 13.90(10.52,16.57) 14.61(11.39,22.99) -2.061 0.039
IGA(g/L) 2.33(1.82,2.86) 2.31(1.82,2.52) 2.54(1.84,3.49) -2.019 0.044
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P51 0.000 1.000
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SES B SE Z P OR(95%CI)
MR hE%)

B 0.09 0.60 0.15 0.879 1.10(0.34~3.52)
BEH OB (L hES%)

H 1.07 0.48 221 0.027 2.91(1.13~7.52)
ML (T ASH)

&l 0.49 0.49 0.99 0.322 1.63(0.62~4.25)
BT (TS %)
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B (T 5%)
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ROGHEEE (L hE%)

H 1.23 0.41 2.99 0.003 3.43(1.53~7.70)
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H -0.71 0.68 -1.03 0.301 0.49(0.13~1.88)
Yikbi iz 0.00 0.00 0.57 0.570 1.00(1.00~1.00)
A (%) 0.04 0.02 2.09 0.036 1.04(1.01~1.07)
RV(mm) 0.10 0.04 2.20 0.028 1.10(1.01~1.20)
EF% 0.01 0.04 0.34 0.731 1.01(0.94~1.09)
RA(mm) 0.02 0.03 0.73 0.464 1.02(0.96~1.08)
MPA (mm) 0.26 0.07 3.58 <0.001 1.30(1.13~1.50)
FHE A (g/L) -0.18 0.06 -3.26 0.001 0.83(0.75~0.93)
SSc 43 (43) 0.27 0.07 3.83 <0.001 1.30(1.14~1.49)
SRZTZE (wmol/L) -0.00 0.04 -0.12 0.903 1.00(0.93~1.07)
AST(U/L) 0.02 0.01 1.74 0.082 1.02(1.00~1.04)
ALT(U/L) 0.00 0.02 0.20 0.841 1.00(0.97~1.04)
RVOT(mm) 0.19 0.08 245 0.014 1.21(1.04~1.42)
TR A 14 (x10°/L) -0.35 0.27 -1.33 0.184 0.70(0.42~1.18)
AL 8% (mmHg) -0.01 0.00 -2.58 0.010 0.99(0.99~0.99)
LT AR R R (mm/h) 0.04 0.01 3.94 <0.001 1.05(1.02~1.07)
LDH(U/L) 0.00 0.00 1.85 0.064 1.00(1.00~1.01)
IGG(g/L) 0.08 0.03 279 0.005 1.09(1.02~1.15)
IGA(g/L) 0.35 0.17 2.08 0.038 1.43(1.02~1.99)
IGM(g/L) -0.00 0.24 -0.01 0.992 1.00(0.62~1.61)
FMA C3(g/L) -1.19 0.85 -1.40 0.161 0.30(0.06~1.61)
FMA C4(g/L) -0.02 2.14 -0.01 0.992 0.98(0.01~65.46)
FMA C1q(mg/L) 0.01 0.01 1.89 0.059 1.01(1.00~1.02)
YU 22 S bk -0.00 0.00 -0.80 0.422 1.00(1.00~1.00)
Bt Scl70 4Tk -0.01 0.00 -1.58 0.113 0.99(0.98~1.00)
DLCO% -0.08 0.02 -4.85 <0.001 0.92(0.89~0.95)
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%3 SSc-ILDERE&EHPAHHMZERES
AR i B SE A P OR(95%CI)
REA Y 1.24 0.59 2.09 0.037 3.45(1.08~11.04)
RV (mm) 0.18 0.07 2.69 0.007 1.20(1.05~1.37)
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