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Abstract Objective: To analyze the prognostic factors of patients with severe pneumonia, establish an indi-
vidualized nomogram prediction model and evaluate the clinical efficiency of the prediction model. Method: From
December 2014 to December 2019, 124 patients with severe pneumonia were admitted to the ICU of the Ninth
People’s Hospital of Suzhou. They were divided into good prognosis group(n =61) and poor prognosis group(n =
63) according to the clinical prognosis. Univariate analysis and multivariate Logistic regression analysis were used
to analyze the prognostic factors of patients. The corresponding nomogram prediction mode was drawn according
to the regression coefficients. The discrimination and calibration of the prediction model were estimated. The ROC
curves of the prediction model, APACHE I score, SOFA score, PSI score and CURB-65 score were drawn to
calculate the cut-off value, sensitivity, specificity and area under curve (AUC). The predictive efficiency of the
prediction model and scoring systems of APACHE [I , SOFA, PSI, CURB-65 were evaluated by AUC, net re-
classification index(NRI) and integrated discrimination(IDI). Result: Mean arterial pressure (MAP), Glasgow
score(GCS) , arterial blood lactate(1LAC), albumin(Alb) and creatinine(SCr) were the independent factors affect-
ing poor prognosis in patients with severe pneumonia. The prediction model was established by the above inde-
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pendent factors. The regression equation was Logit(P) =15.670—0.061X; —0. 618X, + 0.469X; —0. 210X, +
0.014X;. The powerful discrimination(AUC=0. 928) and well calibration(HL. P =0. 498, Brier score 0. 109) in
predicting poor prognosis among the severe pneumonia patients was demonstrated. Furthermore. bootstrap meth-
od was used for internal verification which also showed the excellent calibration. The AUC of the prediction model
was 0. 928, which was significantly higher than that of the CURB-65 score(P <C0.01). In addition, the AUC of
the prediction model was not significantly higher than that of the APACHE [l score, SOFA score, PSI score(P >
0.05). The results of continuous NRI and IDI analysis showed that the continuous NRI of the prediction model
was 0. 868(P =0.000), 0.966(P =0.000), 0.578(P<C0.000), and the IDI was 0. 154(P<C0. 000), 0. 119(P =
0.020), 0. 115(P=0.024), respectively. The Brier score of the prediction model was lower than other scoring
systems. Conclusion: MAP, GCS, LAC, SCr and Alb were the independent factors that affected the prognosis of
patients with severe pneumonia. The nomogram prediction model which was established by the above independent
factors had good discrimination and calibration. The accuracy of the model in evaluating the prognosis of patients
with severe pneumonia was excellent. The model had a certain improvement effect compared with the traditional

scoring systems and was worthy of clinical promotion.
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T/C 37.3940.96 37.7241.19 —1.703 0.091
P/GK * min™") 102.70£19. 86 117.95424. 96 —3.770 0. 000
R/CGK * min™') 22,0745, 00 23,7046, 73 —1.536 0.127
MAP/mmHg 87.454+15.76 71.70417. 65 5.235 0. 000
GCS/ 4y 13(12,15) 10(8,12) —5.813 0. 000
OI/mmHg 228.56495.51 193.65+53. 16 2.525 0.013
LAC/(mmol « L™") 2.27+1.16 5.154-3. 86 —5.649 0. 000
WBC/(10° « L™ 1) 11.56£6. 29 12.46+8. 86 —0.659 0.511
Hb/(g+ L™ 115. 67425, 29 108. 3629. 90 1. 460 0. 147
HCT/% 35.0247.53 33.9347.96 0.773 0.441
PLT/(10° « L™1) 197. 32492, 39 166. 37496. 81 1.812 0.072
TBil/(pmol « L™1) 13.2647.45 16.12+12.56 —1.536 0.128
ALT/(U L™ 20.00(14. 00,38. 00) 21(12.75,63. 25) —0.501 0.616
Alb/(U LY 31.5144.47 28. 3445, 39 3.560 0.001
SCr/(pmol « L71) 69.00(49.50,95.50) 112.00(65.00,215.00) —4.144 0. 000
BUN/(mmol « L™1) 8.77(6.18,12.25) 11.04(7.07,19.27) —2.969 0.003
K" /(mmol « L) 4.0140. 61 4.184+0. 88 —1.282 0.203
Na™ /(mmol « L") 139. 606, 26 141.6546. 90 —1.733 0.086
CRP(mg/L) 119.45+85.58 130. 76 +£88. 15 —0.721 0.472
CK/(U-L"H 106. 00(56. 00,302. 00) 190. 00(75. 00,622, 00) —1.577 0.115
CK-MB/(U « L") 14.00(10. 00,22, 00) 20.00(11.00,37.00) —1.785 0. 074
PCT/(ng+ ml™") 1.65(0.16,8.58) 3.02(0. 38,30. 00) —1.633 0.103
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LAC(X ) 0. 469 0.195 5. 804 0.016 1.599 1.091~2. 342
Alb(X ) —0.210 0.072 8.567 0.003 0.810 0.704~0. 933
SCr(Xs) 0.014 0.006 6.681 0.010 1.015 1.004~1. 026
figsel 15.670 4.237 13.679 0. 000
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