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Construction of a Nomogram Model of Tsutsugamushi Disease
Complicated with Sepsis Based on Lasso Regression

LIU Xing, LI Weixian, ZHU Xiang, LIU Mengxing, LI Na, XIA Jiawei, ZHANG Le, WU Yan, LI Shenghao
(Yunnan Provincial Infectious Disease Clinical Medical Center/Dept.of Pharmacy, The 3rd People’s
Hospital of Kunming, Kunming Yunnan 650041, China)

[ Abstract] Objective To establish a nomogram model for tsutsugamushi disease complicated with sepsis
based on Lasso regression, so as to provide a reference for the diagnosis and treatment of tsutsugamushi disease
complicated with sepsis. Methods We selected patients with scrub typhus patients admitted to Kunming Third
People’ s Hospital from June 2012 to December 2023 as the research subjects (n = 235), with scrub typhus patients
patients with sepsis as the experimental group (n = 138) and scrub typhus patients patients without sepsis as the
control group (n =97), Lasso regression was used to screen the influencing factors of scrub typhus combined with
sepsis, and a nomogram model was constructed through logistic regression. The effectiveness of the model was
evaluated using receiver operating characteristic( ROC) curves and calibration curves, and clinical utility analysis
was performed using decision curve analysis(DCA). Results The results of multivariate analysis through logistic
regression showed: that age (OR =1.039, 95%CI: 1.017 ~1.061), PLT (OR = 0.995, 95%CI: 0.990 ~ 1.000),
UA (OR = 1.004, 95%CI: 1.001 ~1.008) and IgA ( OR = 0.680, 95%CI: 0.472 ~0.979) were independent
influencing factors of scrub typhus combined with sepsis. The area under the ROC curve (AUC) was 0.721 (95%CI:
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0.656 ~ 0.786, P<0.001), the sensitivity of the model was 69.1%, and the specificity was 63.1%. The calibration
curve indicates that the model had good consistency, and the DCA indicated that the model had a high net benefit

value. Conclusion Patients with scrub typhus are associated with increased age and UA levels and decreased PLT

and IgA levels, and have a higher risk of secondary sepsis.
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Fig.1 Location of scab occurrence
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Tab.1 Comparison of general information between two groups of patients [n(%)/M(P25, P75)/X+s]
WiH FEA B (n=235) WMEEH (n=138) Xt B (n=97) thlZ P
B (%) 48.7+14.8 50.9+14.7 46.5+14.6 =2.352 0.019°
P
Bk 137(58.3) 75(54.7) 62(63.9) 7=2.146 0.143
Lk 98(41.7) 63(45.3) 35(36.1)
JEAEHD
X 100(42.6) 58(41.8) 42(43.1) 27=0.037 0.846
2B 135(57.4) 80(58.2) 55(56.9)
[
Wk 214(91.1) 122(88.1) 92(95.2) 27=2.903 0.088
HoAth % 21(8.9) 16(11.9) 5(4.8)
4
A 217(92.3) 130(94.2) 87(89.7) =1.639 0.200
ES 18(7.7) 8(5.8) 10(10.3)
AN
ped= 157(66.8) 90(65.2) 67(69.1) £=0.382 0.537
E[ /14 78(33.2) 48(34.8) 30(30.9)
RIFAFal(d) 14(9.5, 19.0) 14(10, 19.0) 14(9.0, 19.0) 7=—0.445 0.656
R 229(97.4) 135(97.8) 94(96.9) 2=0.193 0.660
S 138(58.7) 80(58.0) 58(59.8) 2=0.078 0.780
S 139(59.1) 81(58.7) 58(59.8) £=0.028 0.866
=7 106(45.1) 62(44.9) 44(45.4) 27=0.004 0.948
W 96(40.9) 56(40.6) 40(41.2) 2=0.010 0.919
LA 80(34.0) 48(34.8) 32(33.0) 2=0.082 0.775
K*(mmol/L) 3.52+0.44 3.46+0.44 3.58+0.43 1=1.940 0.041"
ALT(U/L) 82.50(50.25, 126.0) 70(49, 112.5) 92(53, 137) Z=-1.925 0.044"
IgA(g/L) 2.15(1.89, 2.17) 2.17(1.67, 2.20) 2.12(1.98, 2.37) 7=—1.852 0.046"
IgG(g/L) 10.29(9.17, 10.97) 9.11(8.54, 11.23) 10.34(9.86, 11.45) Z=—1.762 0.018"
IL-1B(pg/mL) 24.49(17.54, 24.51) 23.12(22.15, 25.18) 25.42(18.88, 27.91) Z=-1.281 0.020"
IL-5(pg/mL) 2.31(2.11, 2.81) 1.15(1.11, 2.61) 2.40(1.61, 2.87) Z=—1.695 0.009"

P <0.05,

Coefficients

Log Lambda

& 2 Lasso BAREKRZF

Fig. 2 Lasso regression coefficient path

Binomial deviance

6969696867676663605346413623155 1

B 3 Lasso EAZ XIEIELR

Fig. 3 Lasso regression cross-validation results
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Tab.2 Multivariate logistic regression analysis of tsutsugamushi disease complicated with sepsis

LD B S.E. Wald P OR 95%CI
Age 0.038 0.011 12.584 <0.001" 1.039 1.017 ~ 1.061
PLT —0.005 0.002 4.553 0.033" 0.995 0.990 ~ 1.000
UA 0.004 0.002 5.319 0.021" 1.004 1.001 ~ 1.008
IgA —-0.386 0.186 4313 0.038" 0.680 0.472 ~0.979
IL-6 —0.004 0.002 2.627 0.105 0.996 0.991 ~ 1.001
IFN-y 0.009 0.005 2.983 0.084 1.009 0.999 ~1.018
W —0.722 0.803 0.808 0.369 0.486
P <0.05,
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Fig. 4 Nomogram model of tsutsugamushi disease with
sepsis
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Fig.5 ROC curve of the predictive model for tsutsuga-

mushi disease combined with sepsis
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Fig. 6 Calibration curve of Nomogram model for tsutsu-

gamushi disease combined with sepsis
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