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[Abstract] Objective To analyze the risk factors for pulmonary infection in convalescent patients with cerebral
infarction under acupuncture and moxibustion intervention, and to develop a nomogram model. Methods According
to a modeling-to- verification set ratio of 7 : 3, 350 patients with cerebral infarction treated in the hospital from January
2022 to January 2024 were selected as the modeling set. At the same time, 150 patients with cerebral infarction admitted
from February 2024 to December 2024 were selected as the verification set. General patient information, laboratory
indicators, and acupuncture intervention variables were collected. After screening variables using LASSO regression in the
modeling set, multivariate logistic regression was performed. Based on the results of the multivariate regression, a
nomogram prediction model was established, and the models were evaluated in the modeling and validation set,
respectively. Results The incidence of pulmonary infection in patients with cerebral infarction during convalescence
was 26.20%(131/500), including 95 patients in the model group. A total of 147 pathogen strains were detected, mainly

Gram- negative bacteria. Modeling concentration, LASSO regression, and multivariate stepwise logistic regression were
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used to identify factors influencing pulmonary infection: increased age (OR = 1.043, 95%CI: 1.010-1.077), higher Eating
Assessment Tool 10 (EAT-10) score (OR = 1.249, 95%CI: 1.125-1.387), invasive procedures (OR = 2.715, 95%CI: 1.340-
5.501), higher National Institutes of Health Stroke Scale (NIHSS) score (OR = 2.477, 95%CI: 1.951-3.144), lower albumin
(OR = 0.856, 95%CI: 0.786-0.931), lower prealbumin (OR = 0.992, 95%CI: 0.987-0.997), needle retention time of 30 min
(OR = 2.439,95%CI: 1.146-5.191), acupuncture course less than 14 d (OR = 2.463,95%CI: 1.157-5.243), and initiation of
intervention acupuncture treatment more than >3 d after onset (OR = 2.660, 95%CI: 1.190-5.942). Based on these factors,
a nomogram model was constructed, with areas under the curve (AUC) of 0.916 (95%CI: 0.877-0.954) and 0.923 (95%CI:
0.874-0.973). The calibration curve showed that the predicted probabilities of the model were in close agreement with the
observed probabilities, and its application could yield positive net clinical benefits. Conclusion The nomogram model
constructed used Lasso-logistic regression can identify the risk of pulmonary infection in patients with cerebral infarction

during convalescence after acupuncture treatment. Quantifying risk factors can guide patients in optimizing acupuncture
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treatment plans, achieving precise intervention, and reducing the risk of infection.
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Table 1 Distribution of pathogens in patients with

pulmonary infection

Pathogenic bacteria Number of pathogenic strains Proportion/%

Gram-positive bacteria 35 23.81
Staphylococcus aureus 19 12.93
Staphylococcus epidermidis 12 8.16
Streptococcus 2 1.36
Enterococcus 2 1.36
Gram-negative bacteria 100 68.03
Klebsiella pneumoniae 34 23.13
Escherichia coli 23 15.65
Acinetobacter baumannii 13 8.84
Pseudomonas aeruginosa 14 9.52
Enterobacter cloacae 7 4.76
Other 9 6.12
Fungus 12 8.16
Candida albicans 12 8.16
Total 147 100
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Table 2 Univariate analysis of pulmonary infection
Project Infection group (n = 95) Non-infected group (n = 255) )(Z/t/z P
Gender/case (%) 1.670 0.196
Man 63 (66.32) 187 (73.33)
Woman 32 (33.68) 68 (26.67)
Agelyr. 67.76 + 11.52 63.54 + 11.38 3.075 0.002
BMI/(kg/m?), %+ 5 2243215 22,58 %219 0.199 0.842
Hypertension/case (%) 33(34.74) 59 (23.14) 4.806 0.028
Diabetes/case (%) 44 (46.32) 82(32.16) 6.022 0.014
Hyperlipidemia/case (%) 23 (24.21) 53 (20.78) 0.478 0.489
Coronary heart disease/case (%) 18 (18.95) 42 (16.47) 0.299 0.585
Smoking/case (%) 36 (37.89) 87 (34.12) 0.433 0.510
Alcohol consumption/case (%) 38 (40.00) 91 (35.69) 0.553 0.457
Course of disease/year, X+ 5 3.12+1.08 3.17+1.14 0.370 0.712
Infarction range/case (%) 0.182 0.670
=3cm’ 41 (43.16) 117 (45.88)
<3cm’ 54 (56.84) 138 (54.12)
Infarction site/case (%) 3.437 0.329
Pre-split pre-cycle 32(33.68) 97 (38.04)
Complete precirculation 27 (28.42) 79 (30.98)
Posterior circulation 22 (23.16) 58 (22.75)
Occurring frequently 14 (14.74) 21(8.24)
EAT-10 score/point, X+ § 20.35+4.38 18.28 £3.12 4.899 < 0.001
Invasive operation/case (%) 54 (56.84) 103 (40.39) 7.572 0.006
NIHSS score/point, X £ s 11.52+2.16 9.14 +1.37 12.197 <0.001
GCS score/point, X § 7.18 +£1.29 7.58 £ 1.36 —2.461 0.014
CRP/mg/L, X+ s 66.81 (49.61, 95.11) 46.87 (29.08, 70.63) —1.531 0.026
Fasting blood glucose /(mmol/L), X+ s 5.85+1.08 5.63+0.74 2.169 0.031
Albumin /(g/L), X£s 36.14 +4.23 38.64 +£4.53 —4.670 < 0.001
Prealbumin /(mg/L), X+ s 211.35 +64.54 248.76 = 77.61 —4.188 <0.001
White blood cell count /(x10°L"), ¥+ s 6.36 +1.83 5.85+1.73 2.455 0.015
Hemoglobin /(g/L), X+ s 131.05 + 14.63 134.68 + 13.61 —2.173 0.030
TCM syndrome types/case (%) 1.464 0.962
Syndrome of hyperactivity of wind, phlegm and fire 23 (24.21) 57 (22.35)
Syndrome of wind-fire disturbance 13 (13.68) 40 (15.69)
Syndrome of phlegm-heat in fu-organs 10 (10.53) 32(12.55)
Syndrome of wind-phlegm and blood stasis 12 (12.63) 38 (14.90)
Syndrome of phlegm-dampness affecting the spirit, 8 (8.42) 23(9.02)
Qi deficiency and blood stasis syndrome 18 (18.95) 41 (16.08)
Yin deficiency and wind-driven syndrome 11 (11.58) 24(9.41)
Manipulation of needling/case (%) 0.977 0.614
Pingbu Pingxie method 68 (71.58) 193 (75.69)
Interpolation method 14 (14.74) 28 (10.98)
Twisting method 13 (13.68) 34 (13.33)
Time of needle retention/case (%) 7.680 0.006
30 min 67 (70.53) 138 (54.12)
40 min 28 (29.47) 117 (45.88)
Frequency of treatment/case (%) 5.054 0.025
6 times/week 63 (66.32) 199 (78.04)
7 times/week 32(33.68) 56 (21.96)
Acupuncture treatment course/case (%) 6.524 0.011
<14d 71 (74.74) 153 (60.00)
= 14d 24 (25.26) 102 (40.00)
Acupuncture intervention time/case (%) 8.682 0.013
3 d or less after onset 22 (23.16) 102 (40.00)
4-7 d after onset 54 (56.84) 116 (45.49)
8-15 d after onset 19 (20.00) 37 (14.51)
Acupoint selection/case (%) 0.232 0.891
Du meridian was dominant 73 (76.84) 202 (79.22)
Mainly scalp acupuncture 12 (12.63) 29 (11.37)
Yangming meridian was dominant 10 (10.53) 24 (9.41)

BMI: body mass index; EAT-10: eating assessment tool-10; NIHSS: national institute of health stroke scale; GCS: glasgow coma scale; CRP: C-reactive

protein.
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Table 3 Multivariate analysis of pulmonary infection
Factor B SE Wald y’ P OR 95% CI
Age 0.042 0.016 6.596 0.010 1.043 1.010 ~ 1.077
EAT-10 score 0.223 0.053 17.37 <0.001 1.249 1.125 ~ 1.387
Invasive operation 0.999 0.360 7.679 0.006 2.715 1.340 ~ 5.501
NIHSS score 0.907 0.122 55.508 <0.001 2.477 1.951 ~ 3.144
Albumin —0.156 0.043 13.214 <0.001 0.856 0.786 ~ 0.931
Prealbumin —0.008 0.003 10.687 0.001 0.992 0.987 ~ 0.997
Needle retention time 0.891 0.385 5.347 0.021 2.439 1.146 ~ 5.191
Acupuncture treatment course 0.901 0.386 5.463 0.019 2.463 1.157 ~5.243
Acupuncture intervention time 0.978 0.410 5.687 0.017 2.660 1.190 ~ 5.942
Constant —13.01 2.657 23.978 <0.001 <0.001
All abbreviations are explained in the first footnote to Table 2.
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