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[ Abstract] Objective To analyze the risk factors of pneumonia in the elderly patients with cerebral infarction and to investigate
their impact on its prognosis. Methods A retrospective study was conducted of the clinical data of 275 elderly cerebral infarction
patients admitted to the First Affiliated Hospital of Nanjing Medical University from January 2020 to December 2022. The patients were
divided into pneumonia group (n=41) and non-pneumonia group (n=234) based on the development of pneumonia after cerebral
infarction. The two groups were compared in general information, clinical manifestations, and findings in adjunct tests. SPSS statistics
22.0 was used for data analysis. Depending on the data type, ¢ test or Chi-square test was used for data comparison between two
groups. Multivariate logistic regression analysis was conducted to assess the risk factors influencing the occurrence of pneumonia in the
elderly patients with cerebral infarction. Results The pneumonia group had higher age, more patients with a history of smoking over
10 years, higher rates in heart failure, atrial fibrillation, myocardial infarction, chronic lung disease, history of stroke, swallowing disor-
ders, consciousness disorders, vomiting, indwelling gastric tubes, invasive tracheal procedures, ventilator-assisted breathing, chest X-ray
examination, chest CT examination, brainstem or cerebellar infarction, and higher National Institute of Health stroke scale ( NIHSS)
scores on admission than the non-pneumonia group, the differences being statistically significant (P<0.05). The pneumonia group were
found to have significantly longer hospitalization, higher hospitalization expenses, NIHSS scores after treatment, and mortality rates at
one and three months than the non-pneumonia group with statistically significant differences (P<0.05). A 10-year smoking history (OR=
3.432, 95%CI 1.170-10.065) , chronic lung disease ( OR = 15.580, 95% CI 2.744-88.461), dysphagia (OR=2.757, 95% CI
1.319-5.760) , brain stem or cerebellar infarction (OR=2. 036, 95%CI 1. 282-3. 233) and high NIHSS score ( OR=1. 328, 95%CI
1.231-1.434) were independent risk factors of cerebral infarction complicated with pneumonia. Conclusion In the elderly patients

with cerebral infarction complicated by pneumonia, special attention should paid to the factors such as smoking history, chronic pulmonary
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diseases, swallowing disorders, brainstem or cerebellar infarction, and high NIHSS score in order to reduce the occurrence of pneumonia

in stroke patients.
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Table 1 Comparison of general data between two groups

Ttem Pneumonia group(n=41) Non-pneumonia group(n=234) & P value
Gender[ n( %) ] 0.118 0.732
Male 28(68.29) 166(70.94)
Female 13(31.71) 68(29.06)
Age(years, xxs) 76.03+3.02 74.89+2.79 2.384 0.018
BMI(kg/m?*, x+s) 24.33£3.96 24.47+4.28 0.195 0. 845
Course of disease(h, x+s) 6.83+2.09 6.70+2. 15 0.359 0.720
Type of residence[ n( %) ] 0.500 0.479
City 24(58.54) 123(52.56)
Rural area 17(41.46) 111(47.44)
10-year smoking history[ n( %) | 30(73.17) 131(55.98) 4.247 0.039
10-year drinking history[ n( %) ] 16(39.02) 95(40.60) 0. 036 0. 850
Hypertension[ n( %) ] 19(46.34) 133(56.84) 1.555 0.212
Diabetes mellitus[ n( %) ] 24(58.54) 160( 68. 38) 1.526 0.217
Coronary heart disease[ n( %) | 27(65.85) 143(61.11) 0.332 0. 564
Heart failure[ n( %) | 32(78.05) 137(58.55) 5.601 0.018
Atrial fibrillation[ n( %) ] 30(73.17) 129(55.13) 4. 656 0.031
Myocardial infarction[ n( %) | 29(70.73) 114(48.72) 6.774 0. 009
Chronic lung disease[ n( %) ] 35(85.37) 126(53.85) 14.281 <0.001
Malignant tumor diseases[ n( %) ] 16(39.02) 98(41.88) 0.117 0.732
History of stroke[ n( %) | 26(63.41) 89(38.03) 9.237 0.002

BMI: body mass index.
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Table 2 Comparison of clinical manifestations and auxiliary examination results between two groups [n(%) ]

Item Pneumonia group(n=41) Non-pneumonia group(n=234) X? P value
Dysphagia[ n( %) | 38(92.68) 104(44.44) 32.507 <0. 001
Disturbance of consciousness| n( %) ] 27(65.85) 113(48.29) 4. 306 0.038
Dysarthria[ n( %) ] 22(53.66) 145(61.97) 1.010 0.315
Vomiting[ n(%) | 23(56. 10) 81(34.62) 6.846 0.009
Indwelling gastric tube[ n( %) ] 26(63.41) 78(33.33) 13.424 <0.001
Invasive operation of trachea[ n( %) ] 20(48.78) 67(28.63) 6. 548 0.010
Ventilator assisted breathing[ n( %) ] 27(65.85) 105(44.87) 6.153 0.013
Chest X-ray[ n(%) ] 23(56.10) 91(38.89) 4.257 0.039
Chest CT examination[ n( %) ] 19(46.34) 64(27.35) 5.971 0.015
Cerebral hemisphere infarction[ n( %) ] 13(31.70) 78(33.33) 0.042 0.838
Brain stem or cerebellar infarction[ n( %) | 39(95.12) 45(19.23) 94.711 <0.001
NIHSS score at admission=13 points[ n( %) | 25(60.97) 19(8.12) 72.520 <0.001

CT: computerized tomography; NIHSS: National Institute of Health stroke scale.
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Table 3  Multivariate logistic analysis of pneumonia in elderly patients with cerebral infarction

Factor B SE Wald X* OR 95%CI P value
Age 0.432 0.315 1.881 1.540 0.831-2.856 0.171
10-year smoking history 1.233 0.549 5.044 3.432 1. 170-10. 065 0.025
Heart failure 0.872 0.503 3.005 2.392 0. 892-6.410 0.084
Atrial fibrillation 1. 409 0.922 2.335 4.092 0.672-24.931 0.127
Myocardial infarct 0. 815 0.497 2.689 2.259 0. 853-5.984 0.102
Chronic lung disease 2.746 0. 886 9. 606 15. 580 2.744-88.461 0.002
History of stroke -0.237 0.192 1.524 0.789 0.542-1. 149 0.218
Dysphagia 1.014 0.376 7.273 2.757 1.319-5.760 0.007
Disturbance of consciousness 1.732 0. 898 3.720 5.652 0.972-32. 854 0. 054
Vomit 0. 485 0.301 2.596 1.624 0.900-2. 930 0.108
Indwelling gastric tube 1.417 0.799 3.145 4.125 0.862-19. 748 0.077
Invasive operation of trachea 0.781 0.423 3.409 2.184 0.953-5.003 0. 066
Ventilator assisted breathing 1. 026 0. 549 3.493 2.790 0.951-8. 183 0.062
Chest X-ray 0.874 0. 493 3.143 2.396 0.912-6.298 0.077
Chest CT examination 0.912 0. 545 2. 800 2.489 0.855-7.244 0.095
Brain stem or cerebellar infarction 0.711 0.236 9.076 2.036 1.282-3.233 0.003
NIHSS score at admission 0.284 0. 039 53.028 1.328 1.231-1.434 <0.001

CT: computerized tomography; NIHSS: National Institute of Health stroke scale.
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Table 4 Comparison of prognosis between two groups
Item Pneumonia group(n=41) Non-pneumonia group(n=234) X? Pvalue
Hospital stay(d, x+s) 16.53+5.26 12.98+3. 87 5.110 <0.001
Hospitalization expenses( million, x+s) 1.71+0. 19 0.85+0.07 52.194 <0.001
NIHSS score after treatment( points, x+s) 8.15+3.42 5.78+1.03 8. 650 <0.001
I-month mortality rate[ n( %) ] 3(7.32) 1(0.43) 11.553 <0.001
3-month mortality rate[ n( %) ] 5(12.20) 2(0.86) 18. 087 <0. 001
NIHSS: National Institute of Health stroke scale.
3 it it [ 5% 3ik]

o I R A £ A AT I A I R, Wi At
Jer A il 96 1 2% 9 2% S T A 88 O E B 1 e,
AHFEEE R R il 98 2 3 AR (10 A IR S E
B O S EESE OB RSN O WUAE 18 e i S5 5
frze s FRIR B AS | RIRBEAT K BB EE R
R AVEEAE WAL B i ER X LA |
HB CT R G T ol /N i A BE HE SR B2 A Bg B NTHSS
PEOM4 0 2 0 T AR 48 20, 10 4R W A b 48 e ki 35
PRI A W B A i /) o A AT K =5 NIHSS B3
A7 2 S AR A il 4 A ST AR R L AN i
PRIAUNTR « (1) K 39008 0 % B 8 A 1 A i 308 3 s 1 v
W4 FR B P | S MO AR L 2 % A2 B H AR
IR0 3 A R 463403 130 22 4 i S i 1 A, L
P WEIGE RS i 3 22 WEIGGE K SR T R
HUR TR AR 1T K, WL TE 5 52 B A IR o A2 5
e BRI 5 (2) il A BT £ 3 22 DR AR I 1
55 KIAENER  MZIKTC 7 | 1R W 2R | A
BRSSP 7 A A R A 2
FEBCEE 5y | % i 1l A (G R B0, S BUR 3 B RS |
R B A R 20 ) BE Bl b, 51 & R APl T
(3)NIHSS P-4 i, £ 3 #ih 48 Dy e Bl 2k b ™ &, &
NIHSS 753114 £ 5 i 41 4052 31 i P dfe i 453 495 0 4k
BRI R JE T RE S R, B
IR 2 B o i R 7 T g M S T v, DT e —
AR T WA i 5 RITEIARUAR i 8 B) 22905 IXUGS:

AWFFEEE R W il 5 21 fR HBe s ie) A B 2%
FH AT J NIHSS 43 1 A~ H K& 3 A~ H IR FER 1 i
Fm TARM g 4L, J R AT BEAE T e i B A BT & il
REBFHLT ARG I M5 BE B FT TR, &I
FERNG 7 R i A T B A A G 491 B 1, NTHISS
VR4 5, 28U e RS T R fa A JE TR
BB R, FLIRYT AN A GZ A MR BE 11 £ B35 Hh
A ST ) it S R A )Xo i AL R VAT AR T

ZE LTI, 10 AF AR BB 02 il 350 5 9 e WA
T8 5N I A AE Bz 25 NTHSS 143447 2 w2 6% i i
FEIT Il e (RS SRS PR 2R o s Ao A B i 1 2 il 46
() HR B AT TR I i 4% 1) R 1 g i el 2B 4, 2% FH
I AR, A2 D RE B ™, TS B 22,

(1]

[11]

[12]

Baik M, Kim KM, Oh CM, et al. Cerebral infarction observed on
brain MRI in unconscious out-of-hospital cardiac arrest survivors:
a pilot study[ J]. Neurocrit Care, 2021, 34(1) ; 248-258. DOI;
10. 1007/512028-020-00990-8.

Giovannetti T, Price CC, Fanning M, et al. Cognition and cerebral
infarction in older adults after surgical aortic valve replacement[ ] ].
Ann Thorac Surg, 2019, 107(3) . 787-794. DOI. 10. 1016/].
athoracsur. 2018. 09. 057.

ISR, TR, Eme, 45 AR A M B H A P A
PRI 5 B A A7 B TR 2 R AT (1], BFBESS
FReEE, 2023, 29(1) ; 25-29. DOL; 10. 3969/j. issn. 1008-8296.
2023.01. 007.

Liu YX, Cao QM, Ma BC. Pathogens distribution and drug resis-
tance in patients with acute cerebral infarction complicated with
diabetes and nosocomial pulmonary infection[ J]. BMC Infect Dis,
2019,19(1) : 603. DOI; 10. 1186/512879-019-4142-9.

PR R A S W 2 2 2 G I 25 2 P e o A i A e
rhE S M A A 2R T F 20100 ], PR R R,
2011, 14(35): 4013-4017. DOI; 10. 3969/]. issn. 1007-9572.
2011. 35. 004.

Eskioglou E, Huchmandzadeh Millotte M, Amiguet M, et al.
National Institutes of Health stroke scale zero strokes[ J]. Stroke,
2018, 49 (12): 3057 - 3059. DOI: 10. 1161/STROKEAHA.
118.022517.

Smith CJ, Kishore AK, Vail A, et al. Diagnosis of stroke-associated
pneumonia: recommendations from the pneumonia in stroke
consensus group[ J]. Stroke, 2015, 46(8): 2335-2340. DOI,
10. 1161/STROKEAHA. 115. 009617.

Tinker RJ, Smith CJ, Heal C, et al. Predictors of mortality and
disability in stroke-associated pneumonia[ J]. Acta Neurol Belg,
2021, 121(2): 379-385. DOI: 10. 1007/513760-019-01148-w.
Lugg ST, Scott A, Parekh D, et al. Cigarette smoke exposure and
alveolar macrophages: mechanisms for lung disease[ J]. Thorax,
2022, 77(1) : 94-101. DOI: 10. 1136/ thoraxjnl-2020-216296.
Lee AS, Ryu JH. Aspiration pneumonia and related syndromes|[]J].
Mayo Clin Proc, 2018, 93(6): 752-762. DOI. 10. 1016/j. may-
ocp. 2018. 03. 011.

Wang Y, Wang Y, Du L, et al. Risk factors, recurrence and short-
term outcomes for progressive cerebral infarction; a retrospective
study[ J]. Neurol India, 2021, 69(6): 1675-1681. DOI; 10.
4103/0028-3886. 333493.

You Q, Bai D, Wu C, et al. Risk factors for pulmonary infection in
elderly patients with acute stroke: a meta-analysis[ ] ].

2022, 8(11): el1664. DOI; 10. 1016/]. heliyon. 2022. e11664.

Heliyon,

(%#. RAER)



