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Construction of Nomogram prediction model for aspiration pneumonia in elderly
patients with dysphagia after cerebral infarction within one month
HU Jie-qiong, ZHANG Xiao-ying "
(Department of Geriatrics, Beijing Friendship Hospital » Capital Medical University .
Beijing 100050, China)

[Abstract] Objective To explore the influencing factors of aspiration pneumonia in elderly
patients with dysphagia after cerebral infarction within one month, and to establish a Nomogram
prediction model to reduce the incidence of aspiration pneumonia. Methods A total of 280 elderly
patients with dysphagia after cerebral infarction were selected as research subjects, and randomly
divided into modeling population (n =196) and verification group (n =84) in a 7:3 ratio. The
incidence and clinical data of aspiration pneumonia within 1 month after developing the disease
were recorded in modeling group and verification group. The influencing factors of aspiration
pneumonia in the modeling group were analyzed by Lasso and Logistic analysis, and a Nomogram
prediction model was established. The external validation of Nomogram prediction model was

performed in the verification group. Results The incidence of aspiration pneumonia was 42.86 %
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in the modeling group and 44.05% in the verification group. The risk factors of aspiration
pneumonia were advanced age, underlying pulmonary disease, increased score of National
Institute of Health Stroke Scale (NIHSS), improper posture, no electromagnetic stimulation
treatment, presence of pharyngeal residue, and elevated levels of C-reactive protein (CRP) level
in peripheral blood, neutrophil-to-lymphocyte ratio (NLR), and leukocyte-erythrocyte ratio
(LER) (P<C0.05). The area under the curve (AUC) of Nomogram prediction model for
predicting aspiration pneumonia was 0.957, and the calibration and clinical efficacy were good.
Conclusion  This Nomogram model is established based on the risk factors of aspiration
pneumonia in elderly patients with dysphagia after cerebral infarction, including advanced age.
underlying pulmonary diseases, increased NIHSS score, improper posture, no electromagnetic

pharyngeal residue and elevated levels of CRP, NLR and LER in

peripheral blood. This model has a certain value in predicting the occurrence of aspiration

stimulation treatment,

pneumonia, which is helpful for early clinical screening of high-risk patients and effective

prevention and treatment, so as to reduce the occurrence of aspiration pneumonia.
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Table 1 Comparison of general information
o P P B, %) AE i iR NHISS -4y AT (5 %)
B Z (T +5,%) (F=£s) (T £s5.50) e 1 Wil PR 125 R 1 %
AR 196 125(63.78)  71(36.22)  71.59+3.02  23.31£2.01 5.3740.91 73(37.24)  25(12.76)  33(16.84)
LNzl 84 54(64.29)  30(35.71)  71.69£3.11 23.4042.03 5.44+0.82 32(38.10)  11(13.10)  15(17.86)
X2/t 8 0.007 0.252 0.342 0.607 0.018 0.006 0.043
P A 0.935 0.801 0.732 0.544 0.893 0.938 0.836
15 % W 4 sk B, %00 ARG s (L, %0) AHW@E%K&(WJ%L%)
H & H T FERATIX oG T ot

A 196 36(18.37) 160(81.63) 27(13.78) 169(86.22) 122(62.24) 59(30.10) 15(7.65)
I UE 84 18(21.43) 66(78.57) 13(15.48) 71(84.52) 54(64.29) 24(28.57) 6(7.14)
X2/t i 0.354 0.139 0.106

P14 0.552 0.709 0.948
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Table 2 Comparison of demographic and clinical data between patients with and

without inhalation pneumonia in the modeling group

4151 % PEA CHIEL Y0 AR TR R B I AE CBIEL, %6
5 Ltk (r£s. %) (x=£s) NS 5 R 5 I 1 A
2 IN N P 84 55(65.48) 29(34.52) 75.8147.62 23.5142.05 33(39.29) 13(15.48) 18(21.43)
AR K HE W A T 5% 112 70(62.50) 42(37.50) 68.4344.19 23.16+1.93 40(35.71) 12(10.71) 15(13.39)
X/ 8 0.184 8.657 1.223 0.262 0.978 2.214
P {H 0.668 <<0.001 0.223 0.609 0.323 0.137
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- - W i el R s I 458 B3 57 CBIEL L %0 filiFB 3Ll P NHISS 43
CHIE %0 CFE Y HR X it T HoAth CBIEL Y0 (T £s5.9)
B W A i 58 84 20(23.81) 15(17.86) 51(60.71) 24(28.57) 9(10.71) 32(38.10) 8.6541.94
A A W A i ¢ 112 16(14.29) 12(10.71) 71(63.39) 35(31.25) 6(5.36) 15(13.39) 2.9140.82
X2/t H 2.904 2.062 1.970 16.067 28.156
P {4 0.088 0.151 0.373 <0.001 <<0.001
a1 p— REE IR H AN B HE = IR KWIEMNR  Wmiflgosyy  WEsRE
(B, 70 L) I, %) L) L) R Y (B, %0
T W A i 48 84 25(29.76) 22(26.19) 9(10.71) 15(17.86) 36(42.86) 9(10.71) 55(65.48)
KR A N i R 112 7(6.25) 8(7.14) 8(7.14) 12€10.71) 20(17.86) 41(36.61) 36(32.14)
X2/t 19.424 13.434 0.773 2.062 14.700 16.935 21.443
P14 <0.001 <0.001 0.379 0.151 <<0.001 <<0.001 <0.001
445 1511 % S CBEL Y60 CRP(z +5,mg/L) NLR(x ) LER(z £5,X10%)
AN 84 58(69.05) 28.6147.84 7.0541.97 2.3840.75
R I M Wit 46 112 35(31.25) 9.53+2.86 3.1140.92 1.59+0.48
X2/t 27.502 23.751 18.640 8.968
P 1A <<0.001 <0.001 <<0.001 <0.001
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Table 3 Comparison of demographic and clinical data between patients with and
without inhalation pneumonia in the validation group
25 o P50 B, Y0 A EE iR B E BB %)
B el (x+s5.%) (& +5) e . W5 PR 9% 15 g IfiL A
Al R 84 24(64.86) 13(35.14) 76.1047.85 23.6042.11 15(40.54) 6(16.22) 8(21.62)
E R YN B 112 30(63.83) 17(36.17) 68.21+4.10 23.2441.97 17(36.17) 5(10.64) 7(14.89)
X2/t 0.010 5.943 0.806 0.168 0.566 0.639
P {4 0.922 <0.001 0.423 0.682 0.452 0.424
o - VTGRS R Aﬂﬁﬁ%%ﬁﬁ(@éﬁt,%) Jili B Sl NHISS #F43
HIE, 70 (B, %0 FIET X o ot ) (x+5,49)
AN T 84 10(27.03) 7(18.92) 23(62.16) 11(29.73) 3(8.1D) 14(37.84) 8.70+1.96
R I M W i 46 112 8(17.02) 6(12.77) 31(65.96) 13(27.66) 3(6.38) 6(12.77) 2.8840.79
X2/ Al 1.231 0.599 0.164 7.174 18.556
P {H 0.267 0.439 0.921 0.007 <<0.001
- - REE Afi AN P AN EEi ZES 13N KWIEMNR  WmiRlsaayy Wk
(B, %0 % Vo) %L, V0> (B, %0 %, Vo) CIE V0> %, Y0
B W A i 48 84 12(32.43) 10(27.03) 4(10.81) 6(16.22) 16(43.24) 4(10.81) 24(64.86)
E A UN I B 112 4(8.51) 4(8.51) 3(6.38) 6(12.77) 9(19.15) 17(36.17) 15(31.91)
X2/t 8 7.683 5.111 0.531 0.201 5.749 7.101 9.037
P8 0.006 0.024 0.466 0.654 0.016 0.008 0.003
2459 1511 % L (R %) CRP(x +5,mg/L) NLR(x ) LER(z £5,X10 %)
AN 84 26(70.27) 28.5547.62 7.0241.94 2.4140.77
E U UN R B 112 14(29.79) 9.4142.90 3.0640.89 1.57+0.50
X2/t 13.602 15.845 12.443 6.039
P18 <0.001 <0.001 <0.001 <0.001
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Figure 1  Diagram of the dynamics of the Lasso regression
screening variables
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Figure 2 Diagram of the process of selecting the optimal

parameter A for cross-validation
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Table 4 Logistic analysis of aspiration pneumonia

A5 b EIEES74 PR iR Wald X2 P A OR 95%CI

AR 1.271 0.415 9.384 <<0.001 3.565 1.378~9.225

il ¥4 35 il 9 o 1.588 0.394 16.241 <<0.001 4.893 1.923~12.451
NHISS 4> 1.427 0.427 11.169 <<0.001 4.166 1.621~10.708
SN 1.532 0.442 12.019 <0.001 4.629 1.885~11.367
LR OR T —0.822 0.271 9.206 <0.001 0.439 0.216~0.894

i #8 5% # 1.679 0.482 12.134 <<0.001 5.360 2.014~14.265
CRP 1.562 0.386 16.372 <<0.001 4.768 1.893~12.007
NLR 1.447 0.417 12.042 <<0.001 4.251 1.654~10.924
LER 1.494 0.403 13.734 <0.001 4.453 1.772~11.189
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model
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