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Clinical application of the systemic inflammatory response index in risk prediction of obstructive sleep
apnea combined with coronary heart disease
QIU Xuan, GULIMIRE Aimaiti, CHEN Yulan M, YAO Yanli, WANG Xingchen, AYIGUZAILI Maimaitimin
( Department of Hypertension, Cardiovascular Disease Center, the First Affiliated Hospital of Xinjiang Medical University, Urumgi
830054, China )
Corresponding author: CHEN Yulan, E-mail: sheliachen@sina.com

[ Abstract ]  Objective To explore the risk factors for coronary artery disease ( CAD ) in patients with obstructive sleep apnea
(OSA ) and to establish a clinical risk prediction model based on the systemic inflammatory response index ( SIRI ) and to validat its
effectiveness. Methods OSA patients suspected of CAD who underwent coronary angiography or coronary CT angiography at the
First Affiliated Hospital of Xinjiang Medical University between April 2020 and December 2023 were enrolled. Patients were divided
into CAD and non-CAD groups based on the degree of coronary artery stenosis. Variable were screened using LASSO regression and
multifactor logistic regression, and a nomogram was constructed. The discrimination and calibration of the prediction model were
evaluated and validated using receiver operating characteristic ( ROC ) curves, calibration curves, and Hosmer-Lemeshow test. The
clinical effectiveness of the prediction model was assessed using decision curve analysis (DCA ) . Results Multivariate logistic
regression results indicated the following factors for CAD in OSA patients (all P < 0.05) : age = 50 years ( OR=1.947 (95% CI 1.277-
2.969)), hypertension (OR=2.462 (95% Cl 1.612-3.761 )), diabetes ( OR=2.003 (95% CI 1.313-3.057 ) ), low-density lipoprotein
cholesterol ( LDL-C ) > 2.6 mmol/L. ( OR=1.793 (95% CI 1.176-2.735 ) ), apnea-hypopnea index ( AHI ) > 30 times/hour ( OR=2.425
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(95% CI1.500-3.920 ) ), and SIRI > 0.84 ( OR=2.240 ( 95% CI 1.463-3.428 )) . A nomogram was constructed based on these factors.
The area under the ROC curve ( AUC ) for the prediction model was 0.721 ( 95% CI 0.673-0.770 ) in the training set and 0.750 ( 95% CI

0.678-0.820 ) in the validation set. Calibration curves and the Hosmer-Lemeshow test indicated good agreement between predicted and

actual outcomes ( training set: 7 = 7.924, P = 0.542; validation set: 7° = 12.304, P =0.197 ) . DCA demonstrated the clinical utility

of the prediction model. Conclusion A risk prediction model incorporating age, hypertension, diabetes, LDL-C, AHI, and SIRI has

potential clinical value for predicting CAD in OSA patients.

[ Key words ] Systemic inflammatory response index; Clinical prediction model; Nomogram; Obstructive sleep apnea;

Coronary heart disease
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Table 1 Comparison of baseline data of patients with OSA between training set and validation set

Ay Bk (n=713) IZEgE (n=500) IAESE (n=213) uyyzZ 1 P
B (%) 610 (85.55) 435 (87.00) 175 (82.16) 2.832  0.092
s 1 5 48.84+9.82 48.96 +9.94 48.55+9.58 1.551 0.121
BMI/ (kg/m®) 27.44 (24.62, 30.25) 27.39 (24.56, 30.34) 27.68 (25.15, 30.15)  -1.341 0.237
EILE /n (%) 297 (41.65) 203 (40.60) 94 (44.13) 0.766 0.381
BEPRIG In (%) 269 (37.73) 199 (39.80) 70 (32.86) 3.059  0.080
WA /n (% ) 364 (51.05) 259 (51.80) 105 (49.30) 0.375 0.540
S /n (%) 336 (47.12) 240 (48.00) 96 (45.07) 0.514 0.473
ALT/ (U/L) 26.51 (17.89, 41.60) 26.29 (17.67, 42.13) 26.75 (18.81, 40.52) -0.633 0.527
AST/ (U/L) 21.30 (17.75, 28.40) 21.35 (17.30, 29.00) 21.30 (17.95, 27.90) -0.068 0.946
LT WUET / ( mol /L) 75.38 + 16.50 74.81 + 16.51 76.58 + 15.66 -1.326  0.185
I PRPR / ( wmol/L) 376.43 £ 90.31 377.43 £93.28 376.54 + 83.90 0.120 0.904
BJRE B/ (mmol/L)  4.59 (4.04, 5.23) 4.56 (4.04, 5.18) 4.65 (4.02, 5.31) -0.588 0.557
H =B/ (mmol/LL)  1.90 (1.33, 2.81) 1.92 (1.35, 2.84) 1.81 (1.25, 2.73) -1.025 0.305
HDL-C/ ( mmol/L) 1.07 (0.89, 1.30) 1.05 (0.89, 1.28) 1.11 (0.89, 1.32) -1.298 0.194
LDL-C/ ( mmol/L ) 2.54 (1.98, 3.13) 2.53 (1.98, 3.09) 2.55(1.99, 3.22) -0.275 0.784
FBG/ ( mmol/L) 5.20 (4.62, 5.80) 5.21 (4.60, 5.80) 5.14 (4.73, 5.79) -0.144  0.885
24 h W4 /mmHg 132 (123, 142) 132 (123, 143) 133 (122, 141) -0.096  0.924
24 h #F5KJE /mmHg 86 (78, 93) 86 (78, 93) 87 (78, 93) -0.415 0.678
MSa0./% 92.40 (91.40, 93.30) 92.30 (91.30, 93.40) 92.40 (91.50, 93.30) -0.514  0.623
LSa0./% 81.00 (76.00, 85.00) 81.00 (76.00, 85.00) 82.00 (77.00, 85.00)  -0.847 0.379
AHI/ (R /N 18.90 (9.20, 25.00) 18.80 (9.10, 25.30)  18.90 (9.30, 24.60) -0.162  0.835
MLR 0.23 (0.19, 0.28) 0.23 (0.18, 0.28) 0.23 (0.18, 0.29) -0.500  0.617
SIRI 0.84 (0.60, 1.15) 0.82 (0.59, 1.12) 0.88 (0.62, 1.19) -1.230  0.219

: 1 mmHg=0.133 kPa,

x2 JGEFREEHBE ORI OSA BHHEELEZRXTE

Table 2 Comparison of the baseline data between the OSA patients with or without coronary heart disease in the training set

A JeE L E (n=355) FE O HE (n=145) U7 AE PAH
BYEn (%) 307 (86.84) 128 (88.28) 0.294 0.588
s 47.56 £9.22 52.02+10.8 -4.220 <0.001
BM1/ (kg/m®) 27.20 (24.46, 29.75) 27.72 (24.98, 30.87) -2.128 0.035
T IMLE /n (% ) 124 (34.93) 79 (54.88) 16.321 <0.001
IR In (%) 127 (35.77) 72 (49.66) 8.279 0.004
AR S /n (% ) 182 (51.52) 77 (51.30) 0.139 0.709
Pl /n (%) 174 (49.01) 66 (45.52) 0.504 0.478
ALT/ (U/L) 26.60 (18.00, 41.68) 26.00 (17.08, 42.75) -0.737 0.461
AST/ (U/L) 21.22 (17.30, 28.61) 22.05 (17.10, 30.46) -0.013 0.989
L35 UUEF / ( mol/L ) 74.67 £ 16.75 75.17 £ 15.96 -0.308 0.758
ML JRER / ( mol /L) 376.19 + 94.35 380.46 + 90.86 -0.465 0.642
FHFEEE / (mmol/L) 4.54 (4.02, 5.12) 4.68 (4.14, 5.28) -1.925 0.054
Hih =M/ ( mmol/L) 1.93 (1.41, 2.83) 1.92 (1.32, 2.86) -0.479 0.632
HDL-C/ ( mmol/L) 1.04 (0.88, 1.28) 1.07 (0.90, 1.28) -0.409 0.683
LDL-C/ ( mmol/L ) 2.48 (1.93, 3.04) 2.63 (2.13, 3.32) -2.456 0.014
FBG/ ( mmol/L) 5.20 (4.56, 5.75) 5.28 (4.69, 6.09) -1.746 0.081
24 h Y45 i /mmHg 132 (124, 141) 132 (120, 146) -0.056 0.956
24 h #75KHE /mmHg 86 (78, 93) 86 (77, 94) -0.672 0.502
MSa0,/% 92.40 (91.50, 93.50) 92.30 (91.10, 93.00) -1.835 0.068
1.8a0,/% 82.00 (77.00, 85.00) 80.00 (73.00, 85.00) -2.156 0.031
AHI/ QIR / /A ) 18.60 ( 8.50, 23.20) 21.57 (10.48, 28.63) -3.753 <0.001
MLR 0.22 (0.18, 0.27) 0.25 (0.19, 0.32) -3.561 <0.001
SIRI 0.79 (0.55, 1.03) 1.00 (0.64, 1.36) -4.308 <0.001
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Table 3 Multivariate Logistic regression analysis of risk factors for OSA combined with CHD

OR 1 95%CI

=N 2

- P S o P OR fH T R
AER> 50 % 0.665 0.215 0.002 1.947 1.277 2.969
B IR 0.901 0.216 17.381 <0.001 2.462 1.612 3.761
T PR 0.695 0.207 10.382 0.001 2.003 1.313 3.057
LDL-C = 2.6 mmol/L 0.584 0.215 7.351 0.007 1.793 1.176 2.735
AHI = 30 & / /Bt 0.886 0.245 13.071 <0.001 2.425 1.500 3.920
SIRI = 0.84 x 10/L 0.806 0.217 13.788 <0.001 2.240 1.463 3.428
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Figure 4 The ROC curves for the training set and the validation set
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Figure 5 Calibration curves for the training set and the validation set
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Figure 6 Decision curves for the training set and the validation set
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Table 4 Comparison of predictive value between traditional risk factors and SIRI of OSAHS with CHD

fErs R R

RIYE 1%

AUC ) 95%C1

WS 1% AUC

IR LR
AR + T + BEIRR +LDL-C+AHI 63.4 56.1 0.677 0.626 0.727
AR + R IILE + BEPRR +1LDL-C+AHI+SIRI 69.7 61.7 0.719 0.671 0.766
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