* 826 2026 7 25 7 Chin J Diffic and Compl Cas July 2026 Vol.25 No.7

[DOI] 10.3969 / j.issn.1671—6450.2026.07.010 ©
: (202403021211099) ; (2024010)
© 030032 ( )/ /

E-mail: chengmengyu@ sxbhqeh.com.cn

[ ] ( COPD)
o 2023 1 —2025 5
COPD 296 7:3 (n=207) (n=89) 1
(n=156) (n=51); Logistic COPD
; ( ROC) . \
o m . NOD
3( NLRP3) . B1( HMGBI) . (VWF) 1
( GOS) (x?/P=4.823/0.028.4.356/0.037 t/P=5.760/<0.001.2.975/0.003.6.867/<0.001.
4.017/<0.001) ; C (CRP) .NEU LYM (NLR) .PLT  LYM ( PLR) .D
(DD) . ( Fib) 1 ( AT-I) (1/P=3.431/0.001.5.267/<
0.001.5.320/<0.001.4.628/<0.001.4.527/<0.001.5.152/<0.001) ; “PLR.NLRP3.HMGB1.D-D.vWF
COPD OR(95%CI) = 4.016( 1.119~ 14.412) .1.037( 1.010~
1.066) .1.069 ( 1.023~1.118) .1.710 ( 1.015~2.880) .9.679( 1.038~90.243) .1.054( 1.023~1.086)  AT-II .
1 oS OR(95%CI) = 0.918( 0.851 ~0.989) .0.184( 0.041 ~0.824) : ROC

0.937( 95%CI 0.903 ~

0.970) .0.938( 95%CI 0.883~0.993) ; ;
0.01~0.89.0.01 ~1.00

0.229.0.240; GOS
(Z/P=3.573/<0.001.4.108/<0.001) . COPD
] ; ; ; ; ;
[ 1 R563;R543.2 [ 1 A

Construction and validation of a prognostic nomogram model for patients with chronic obstructive pulmonary disease
combined with pulmonary arterial hypertension based on inflammatory related indicators and coagulation markers
Zhang Xiaohong®  Guo Qingin  Su Lin Cheng Mengyu.” Department of Respiratory and Critical Care Medicine Shanxi Be-
thune Hospital/Shanxi Academy of Medical Sciences/Third Hospital of Shanxi Medical University/Tongji Shanxi Hospital
Shanxi Taiyuan 030032  China
Funding program: Shanxi Provincial Basic Research Program ( 202403021211099) ; Shanxi Provincial Health Commission Re—
search Project ( 2024010)
Corresponding author: Cheng Mengyu E-mail: chengmengyu@ sxbgeh.com.cn

[Abstract] Objective To construct a nomogram model for the prognosis of patients with chronic obstructive pulmo—
nary disease (COPD) complicated with pulmonary arterial hypertension based on inflammatory related indicators and coagula—
tion markers, and to verify its predictive efficacy. Methods Clinical data of 296 patients with COPD and pulmonary arterial
hypertension admitted to the Department of Respiratory and Critical Care Medicine, Shanxi Bethune Hospital from January
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2023 to May 2025 were retrospectively collected. Patients were divided into a training set (2 =207) and a validation set @2 =89)
at a 7:3 ratio. Patients in the training set were divided into a good prognosis subgroup @ =156) and a poor prognosis sub—
group @2 =51) based on their prognosis at 1 week of treatment. General information, levels of inflammatory related indicators,
and coagulation markers at admission were compared between the training set and the validation set, as well as between the
poor prognosis subgroup and the good prognosis subgroup. Multivariate logistic regression was used to analyze the influencing
factors of patient prognosis, and a nomogram model was constructed. The predictive efficacy and clinical utility of the model
were evaluated using receiver operating characteristic (ROC) curves, calibration curves, and decision curves. Results The
proportions of pulmonary arterial hypertension grade I, concomitant hypertension, and levels of NLRP3, HMGBI, and vWF
in the poor prognosis subgroup were significantly higher than those in the good prognosis subgroup @/ =4.823, 4356, 5.760,
2.975, 6.867; P =0.028, 0.037, <0.001, 0.003, <0.001). Levels of C-reactive protein, NLR, PLR, D-dimer, and fibrinogen in the
poor prognosis subgroup were significantly higher than those in the good prognosis subgroup, while antithrombin I levels
were significantly lower ¢ =3.431, 5.267, 5.320, 4.628, 4.527, 5.152; P =0.001, <0.001, <0.001, <0.001, <0.001, <0.001). Ele-
vated hypertension, PLR, NLRP3, HMGB1, D-dimer, and vWF were independent risk factors for poor prognosis in COPD pa—
tients with pulmonary arterial hypertension, while elevated antithrombin Il was an independent protective factor OR (95%CI )=
4739 (1.35-16.635), 1.037 (1.010—1.065), 1.074 (1.029—-1.121), 1.703 (1.024-2.834), 9.869 (1.085-89.772), 1.054 (1.025-
1.084), 0.914 (0.848-0.984) . ROC curve analysis showed that the area under the curve (AUC) of the nomogram model based
on inflammatory related indicators and coagulation markers was 0.937 (95%CI: 0.903-0.970) in the training set and 0.938
(95%CI : 0.883-0.993) in the validation set. The calibration curve showed that the predicted risk of the model was in good
agreement with the actual risk in both the training and validation sets. The decision curve suggested that when the risk thresh—
old probability ranged from 0.01 to 0.89 in the training set and 0.01 to 1.00 in the validation set, the model produced a high
clinical net benefit rate, with maximum net benefit rates of 0.229 and 0.240, respectively. The AUC of the nomogram model
for predicting patient prognosis was significantly greater than that of the Glasgow Prognostic Score in both the training and
validation sets ¢Z =3.573, 4.108; both P<0.001). Conclusion The nomogram model based on inflammatory related indicators
and coagulation markers has good predictive power and practicality for the prognosis of patients with COPD and pulmonary
arterial hypertension.

[Key words] Chronic obstructive pulmonary disease; Pulmonary arterial hypertension; Prognosis; Inflammatory

related indicators; Coagulation markers; Nomogram model
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Tab.l Comparison of clinical data between training and validation sets of patients
(n=207) (n=289) A2 P
(%) 132( 63.77) 57( 64.04) 0.002 0.964
75(36.23) 32(35.96)
(xxs ) 60.86+5.69 60.30+5.57 0.783 0.434
(x+s kg/m®) 24.05+2.31 24.03+2.39 0.060 0.952
(%) 126( 60.87) 52(58.43) 0.155 0.694
(%) 86( 41.55) 31(34.83) 1.174 0.279
COPD (%) 13( 6.28) 6( 6.74) 0.022 0.882
(%) 10( 4.83) 3(3.37) 0.316 0.574
(%) 47(22.71) 19( 21.35) 0.066 0.797
(%) 48(23.19) 18(20.22) 0.316 0.574
COPD (x£s ) 6.86+2.01 6.74+1.93 0.470 0.639
(%) | 154( 74.40) 65(73.03) 0.060 0.806
i} 53(25.60) 24(26.97)
(% 202( 97.58) 87(97.75) 0.008 0.930
75(36.23) 36( 40.45) 0.310 0.578
81(39.13) 31(34.83) 0.489 0.484
66( 31.88) 23(28.09) 1.080 0.299
( x+s mmHg) 42.64+4.33 42.62+4.12 0.045 0.964
(%) 111(53.62) 51(57.30) 0.340 0.560
96( 46.38) 38(42.70)
1 GOS (xxs ) 4.15+0.44 4.11+0.44 0.669 0.504
N ) 3( NLRP3) . B1( HMGB1) .
3 (VWF) . ( Hb) . ( Alb)
;@ 4 .
o 1.4
1.3 24 h N N N
9 ml 3 o o
1.3.1 co1 1 o
MEK-9100 ( X
( WBC) . GOS
( NEU) . (LYM) . ( PLT) . ) (n=51)
( ESR) NEU LYM ( NLR) . (n=156) ,
PLT LYM ( PLR) ; 2 1.5 SPSS 23.0 o
( 3 500 r/min 5 min 8 cm) (%) X’
: X£s 2
KS-480 C ( CRP) . t ; Logistic
1.3.2 : 3 COPD
( 3 000 r/min 10 min 5 : ( ROC) N
cm) . . P<
CL-2000B D (D-D) . 0.05 0
( Fib) . (TT) . 2
( APTT) . (PT) . I} 2.1 2
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Tab.2 Comparison of clinical data between the poor prognosis subgroup and the good prognosis subgroup of patients in the training set
(n=156) (n=51) V% P
(% 103( 66.03) 29( 56.86) 1397 0.237
53(33.97) 22(43.14)
(xxs ) 60.48+5.42 62.04+6.36 1.706 0.090
(x+s kg/m?) 23.89+2.12 24.51:2.78 1.452 0.151
(%) 98( 62.82) 28( 54.90) 1.012 0.314
(% 30( 19.23) 17(33.33) 4356 0.037
(% 37(23.72) 11(21.57) 0.100 0.752
COPD (x£s ) 6.75£1.99 7.20+2.05 1.378 0.170
(% I 122(78.21) 32(62.75) 4.823 0.028
i 34(21.79) 19(37.25)
( x+s mmHg) 42.48+4.21 43.14+4.67 0.941 0.348
(% 85( 54.49) 26( 50.98) 0.190 0.663
71(45.51) 25(49.02)

1 GOS (xxs ) 4.22+0.41 3.94+0.47 4.017 <0.001
NLRP3( x+s ng/L) 102.25+11.66 114.48+13.62 5.760 <0.001
HMGBI( x+s ng/L) 6.84+1.10 7.36+1.05 2.975 0.003
vWEF( x+s %) 231.66+20.71 255.28+23.14 6.867 <0.001
Hb( x+s g/L) 139.41+17.05 142.27+15.33 1.064 0.289
Alb( x£s g/L) 34.18+3.31 33.30+3.47 1.630 0.105
22 2 PLR.NLRP3.HMGB1.D-D.vWF COPD

CRP.NLR.PLR.D-D. AT-II
Fib AT-II ( P<0.05 P<0.01) N 1 GOS (P<
3, 0.05) 4.
3 4 Logistic COPD

(xs)

Tab.3 Comparison of inflammatory related indicators and coagula—
tion markers between the poor prognosis subgroup and the

good prognosis subgroup in the training set

Tab.4 Multivariate Logistic regression analysis of risk factors for

poor prognosis in

arterial hypertension

COPD  patients

with  pulmonary

8 SE  Wald P  OR 95%CI
13 P

(n=156) (n=51) I 0.509 0.636 0.641 0.423 1.664 0.478~5.790

WBC( x10°/L) 8.12+1.69 8.58+1.86 1.642  0.102 1.390 0.652 4.547 0.033 4.016 1.119~14.412

CRP( mg/L) 11.67+2.33 13.01£2.67 3.431  0.001 CRP 0.064 0.134 0.229 0.632 1.066 0.819~1.388

ESR( mm/h) 32.95+4.76 34.48+5.51 1.906  0.058 NLR 0.455 0.290 2.450 0.118 1.576 0.892~2.784

NLR 3.48+1.17 4.45+1.05 5.267 <0.001 PLR 0.037 0.014 7.100 0.008 1.037 1.010~1.066

PLR 162.88+20.41 179.61+£16.34 5.320 <0.001 NLRP3 0.067 0.023 8.875 0.003 1.069 1.023~1.118

DD( pg/L) 0.77+0.23 0.95+0.26 4.628 <0.001 HMGBI 0.536  0.266 4.065 0.044 1.710 1.015~2.880

Fib( g/L) 4.81+1.16 5.63+1.02 4.527 <0.001 DD 2270 1.139 3.971 0.046 9.679 1.038~90.243

TT( 5) 18.28+1.85 17.76+1.73 1.761  0.080 Fib 0.187 0.309 0.364 0.547 1.205 0.657~2.210

APTT( s) 30.63+3.21 31.15+3.56 0.968  0.334 AT-I -0.086 0.038 5.054 0.025 0.918 0.851~0.989

PT(s) 12.39+0.89 12.51£1.02 0.758  0.433 VWF 0.052 0.015 11.675 0.001 1.054 1.023~1.086

AT ( %) 72.34+8.63 65.51+6.79 5.152 <0.001 1 GOS -1.694 0.766 4.898 0.027 0.184 0.041~0.824
2.3 Logistic COPD 2.4 COPD

COPD Logistic
( “7, “07) ( PLR.NLRP3.HMGBI) . ( D-D.VWF.
P<0.05 ( ) ATHI) ( ) R
Logistic COPD 1.



* 830 - 2026

7

25

7 Chin J Diffic and Compl Cas July 2026 Vol.25 No.7

1 COPD
Fig.1 Nomogram model of prognosis for patients with COPD com—

plicated with pulmonary arterial hypertension
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2 ROC
Fig.2 ROC curve of the nomogram model

3

Fig.3 Calibration curve of the nomogram model

4

Fig.4 Decision curve of the nomogram model
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5 GOS ROC

Fig.5 ROC curve of the GOS score
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