2650 - DREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol24 NO.14 JUL.2024

doi: 10.13241/j.cnki.pmb.2024.14.009

- Ikg BRI T -
A AECOPD JRA4 [ IR B R I AR AIE B B RAE S e P71
KRG *

F & REW I 5 B BRE x| ER
(KA R TREEBEE AR R % 300202)

BE B AR 2512 R M R % 21w & 5 (AECOPD ) % & T of Rl B J2 69 % R FAFAE R S K oE o 0% FHreg % &, A
A %% AECOPD & & T ol B 094 b % ik 2R 2020 4 6 A ~2023 4 6 A #5064 AECOPD & FriRid
B 80 B AR IE4R , 5 AT E M R K A& T ef Rl B e 80 4] A AT R4, AT 4 AECOPD & & F ohofidl B 4 69 5% JR B 5 An it
o AR P2 K BT [ 45 % R (PCT) 5 3R 52 B -F (TNF-a) . @ A% 6(1L-6)]1% T 48 fie, & (CD3*,CD4' CD4/CD8") /K
# 5 ,Logistic =13 5 #7 % % AECOPD % 4 T =F ol & 4 69 % v B &, 0B TR A2 1 25 (ROC) 5 A sk 4K 3 48 X F8 A7 AT £
AECOPD % % T ool if /& Je e FUM 246, 4552:80 4] %% AECOPD Fobofi L B4 240 R Ol Bhm B d, R P22 pMBAFY
83 #k(91.21%), E L Fatk 3R 7 #k(7.69%%), L H 1 #k(1.10%) ., 4AZAREFLE AP X L F10 B sk dmak 8K 2 KA
B I A F a2 RN T 30%; 8 RANATH 2 R R & KR A B E T ied  BhEG FTRF Zat 2 R84k, 48
BT 2T PR AL, X B4 o 3% PCT  TNF-o . IL-6 7K -F%5 & , f2 5% CD3' CD4* . CD4/CD8" K- #:4% (P<0.05). Logistic ©1)3 447 %7,
MARIE &, AKE G e E B SR & Z KT PCT  TNF-o IL-6 4 %% AECOPD & % TRl B4 S B 4%, 3 Kk-F CD4/CD8" 4 %
4 AECOPD &% T o398 B 4237 B % (P<0.05), ROC 24 2773 » £ BT . T e R BEA G RAFAESF 8 TR A7 10 B Bk
A R B G W 2 T @A (AUC) 551 4 0.651.0.650.0.644.0.703,0.734.0.737.0.769 .0.890, B ILIA 5 B W L fe ik, &8 %
% AECOPD % TPl Rt £ %00 F 2 AT E , Bat 2575 4400 P08 MU B AL KR & fn g 48 B2 % 5 AECOPD %%
T RE R YA L, B KR RERHEARALE T HF AECOPD B X Trr Rl B M E AL E A THSEERT . TalEE
BEA s RAF RS 8 IGAFIE A JL A 2+ % 4+ AECOPD # & T v o id & 4 ) FAM AL AL 42 5 o

PRI & 5 ; AECOPD; F iRl B 4 s 90 R 57 5 K o 08 T 7 L P B 5 TRUMI AL Ak

RES S R563.1 XEFRIDAD:A  CEHE:1673-6273(2024)14-2650-06

Etiological Characteristics of Lower Respiratory Tract Infection in Elderly
Patients with AECOPD and its Relationship with Inflammation

and Immune Balance*
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ABSTRACT Objective: To investigate the etiological characteristics of lower respiratory tract infection in elderly patients with acute
exacerbation of chronic obstructive pulmonary disease (AECOPD) and its relationship with inflammation and immune balance, in order
to provide reference for diagnosis and treatment of lower respiratory tract infection in elderly patients with AECOPD. Methods: 80 cases
of lower respiratory tract infection in AECOPD patients admitted to our hospital from June 2020 to June 2023 were selected as the test
group, and 80 cases without lower respiratory tract infection in the same period were selected as the control group. The pathogenic bacte-
ria distribution and drug resistance of lower respiratory tract infection in elderly AECOPD patients were analyzed, and the levels of in-
flammatory factors[procalcitonin (PCT), tumor necrosis factor(TNF-a), interleukin-6(IL-6)] and T cell subsets (CD3*, CD4", CD4'/CD8")
between the two groups were compared. Logistic regression analysis was conducted to analyze the influencing factors of lower respiratory
tract infection in elderly AECOPD patients, and receiver operating characteristic curve (ROC) analysis was used to explore the predictive
efficacy of relevant indicators in elderly AECOPD patients. Results: A total of 91 pathogenic bacteria were detected in 80 elderly patients
with lower respiratory tract infection of AECOPD, including 83 gram negative bacilli (91.21%), 7 gram positive cocci (7.69%%) and 1
fungus (1.10%). The resistance rates of pseudomonas aeruginosa and klebsiella pneumoniae to antibiotics other than piperacillin,

levofloxacin and ciprofloxacin were all lower than 30%. The drug resistance rate of acinetobacter baumannii was generally high. The
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resistance rate of escherichia coli to meropenem, imipenem and amikacin was low. Compared with the control group, the levels of serum
PCT, TNF-a and IL-6 in experimental groups were higher, and the levels of serum CD3", CD4" and CD4"/CD8"* were lower (P<0.05). Lo-
gistic regression analysis showed that mechanical ventilation, hypoproteinemia, diabetes and high levels of PCT, TNF-a and IL-6 were
risk factors for lower respiratory tract infection in elderly AECOPD patients, and high levels of CD4"/CD8"* were protective factors for
lower respiratory tract infection in elderly AECOPD patients(P<0.05). ROC analysis showed that the area under the curve (AUC) of 8 in-
dexes including some inflammatory factors, T cell subpopulations and clinical features were 0.651, 0.650, 0.644, 0.703, 0.734, 0.737,
0.769 and 0.890 when applied alone and in combination, respectively, indicating high diagnostic efficiency of combined application.
Conclusion: The main lower respiratory tract infection in elderly patients with AECOPD is gram negative bacteria, and the drug resis-
tance situation is serious. Mechanical ventilation, hypoproteinemia and diabetes are the factors affecting lower respiratory tract infection
in elderly patients with AECOPD. Meanwhile, inflammatory immune imbalance is involved in the occurrence and development of lower
respiratory tract infection in elderly patients with AECOPD. The combined application of 8 indexes including some inflammatory factors,

T cell subsets and clinical characteristics has a high predictive effect on lower respiratory tract infection in elderly patients with AE-

COPD.
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Table 1 Pathogenic bacteria distribution of lower respiratory tract infection in elderly patients with AECOPD

Pathogenic bacteria n Percentage( % )

Pseudomonas aeruginosa 25 27.47

Klebsiella pneumoniae 24 26.37

Gram negative bacilli Acinetobacter baumannii 20 21.98
Escherichia coli 8 8.79
Others 6 6.59
Streptococcus pneumoniae 3 3.30
Gram positive bacilli Staphylococcus aureus 3 3.30
Enterococcus faecium 1 1.10
Fungus Candida albicans 1 1.10

Totals 91 100.00

*®2
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Table 2 Results of antibiotic susceptibility test to gram negative bacilli

Pseudomonas aeruginosa

Klebsiella pneumoniae

Acinetobacter baumannii

Escherichia coli(n=8)

Antibacterial drug (n=25) (n=24) (n=20)
Drug resistance Drug resistance Drug resistance Drug resistance
" rate( %) rate( %) rate( %) rate( %)
Gentamicin 6 24.00 5 20.83 15 75.00 6 75.00
Amikacin 5 20.00 3 12.50 14 70.00 1 12.50
Meropenem 2 8.00 1 4.17 13 65.00 1 12.50
Imipenem 1 4.00 1 4.17 13 65.00 1 12.50
Cefepime 7 28.00 6 25.00 16 80.00 5 62.50
Cefotaxime - - 7 29.17 - - 5 62.50
Ceftazidime 6 24.00 7 29.17 15 75.00 4 50.00
Piperacillin 10 40.00 10 41.67 18 90.00 8 100.00
Aztreonam 7 28.00 5 20.83 20 100.00 4 50.00
Piperacillin/Tazobactam 6 24.00 3 12.50 15 75.00 1 12.50
Ampicillin sulbactam - - 6 25.00 12 60.00 4 50.00
Amoxicillin/clavulanate - - 4 16.67 - - 2 25.00
Cotrimoxazole - - 8 3333 - - 6 75.00
Tetracycline - - 4 16.67 14 70.00 6 75.00
Levofloxacin 11 44.00 9 37.50 14 70.00 7 87.50
Ciprofloxacin 12 48.00 9 37.50 15 75.00 7 87.50
Cefoxitin - - 5 20.83 - - 1 12.50
Cefoperazone/Sulbactam 2 8.00 5 20.83 7 35.00 1 12.50
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Table 3 Comparison of clinical data between the two groups

Clinical data Experimental group(n=80) Control group(n=80) t/a? P
Gender[n(%)]
Male 54(67.50) 49(61.25) 0.681 0.409
Female 26(32.50) 31(38.75)
Agel(years, x£ s) 73.15+ 4.59 72.94% 4.71 0.286 0.776
Mechanical ventilation[n(%)] 29(36.25) 14(17.50) 7.156 0.007
Hospital stay[n(%)]
<l4d 28(35.00) 53(66.25) 15.627 0.000
=14d 52(65.00) 27(33.75)

Hospital admission

complications[n(%)]

Hypoproteinemia[n(%)] 46(57.50) 21(26.25) 16.049 0.000
Hypertension[n(%)] 35(43.75) 33(41.25) 0.102 0.749
Diabetes[n(%)] 31(38.75) 8(10.00) 17.936 0.000
Respiratory failure[n(%)] 35(43.75) 28(35.00) 1.283 0.257

R4 WARERFR T HAMTELLE (o 5)

Table 4 Comparison of inflammatory cytokines and T cell subsets between the two groups(xt s )

Inflammatory cytokines T cell subsets
Groups n
PCT(ng/mL)  TNF-a(pg/mL)  IL-6(pg/mL) CD3(%) CD4(%) CD4/CD8"
Experimental group 80 10.06x 2.47 48.75+ 8.24 28.57+ 5.61 55.08% 6.07 32.86x 531 0.91% 0.09
Control group 80 2.72+ 0.83 29.53+ 5.16 11.86% 2.41 65.29+ 7.18 40.05% 6.27 1.32+ 0.15
t 25.195 17.682 24.478 9.713 7.827 20.964
P 0.000 0.000 0.000 0.000 0.000 0.000
x5 BMEX
Table 5 Assignment table
Variable Code Indicators Regression dummy variable
assignment design
Dependent variable Y Lower respiratory tract infection NO=0, Yes=1
Independent variable X1 Mechanical ventilation NO=0, Yes=1
X2 Hypoproteinemia NO=0, Yes=1
X3 Diabetes NO=0, Yes=1
X4 PCT Actual value
X5 TNF-a Actual value
X6 IL-6 Actual value
X7 CD4'/CD8" Actual value
2.6 Z4 AECOPD & T~ FRIRIE B LAY [l )3 Fum i By (LogP #i5), PIH Ln (P/1-P)=-0.259 +0.796x HLi it < +O0.

HY T 86 73 RAE - T 20 MW A S I PRAFAE 5 2 4F AB- 345 fIRZR [ L AE +0.632x H R 9§ +0.275x PCT +0.085 x
COPD % T WP 8 R e 25 ), s PR AT TNF-o +0.112% IL-6 +-0.894 x CD4'/CDS8" 3y Bk 45 Iif J1] 45 #84 ,
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Table 6 Logistic regression analysis of influencing factors of lower respiratory tract infection in elderly AECOPD patients

Indicators/factors B Se Wald »* P OR OR 0.95CI
Constant -0.259 0.116 5.018 0.025 0.772 0.615~0.969
Mechanical ventilation 0.796 0.228 12.234 0.000 2216 1.418~3.466
Hypoproteinemia 0.345 0.123 7.805 0.005 1.412 1.110~1.797
Diabetes 0.632 0.236 7.157 0.007 1.882 1.185~2.988
PCT 0.275 0.109 6.411 0.011 1316 1.063~1.630
TNF-a 0.085 0.024 12.660 0.000 1.089 1.039~1.141
IL-6 0.112 0.037 9.296 0.002 1.118 1.040~1.203
CD4'/CD8" -0.894 0.234 14.657 0.000 0.409 0.259~0.647

R 7T BOYRERETF T AAIEE R REFEXT Z £ AECOPD 23 T IR & R p T
Table 7 Predictive efficacy of some inflammatory factors, T cell subsets and clinical features on lower respiratory tract infection

in elderly patients with AECOPD

Indicators AUC(0.95CI) Threshold value Sensitivity(n/N) Specificity(n/N) Jorden index Accuracy(n/N)
00000 0.651 1(Yes) 0.688(55/80) 0.613(49/80) 0.301 0.650(104/160)
Hypoproteinemia 0.650 1(Yes) 0.625(50/80) 0.675(54/80) 0.300 0.650(104/160)
Diabetes 0.644 1(Yes) 0.638(51/30) 0.650(52/80) 0.288 0.644(103/160)
PCT 0.703(0.429~0.984) 6 ng/mL 0.700(56/80) 0.713(57/80) 0.413 0.706(113/160)
TNF- 0.734(0.547~0.921) 40 ng/mL 0.725(58/80) 0.750(60/80) 0.475 0.738(118/160)
IL-6 0.737(0.492~0.981) 20 ng/mL 0.750(60/30) 0.713(57/80) 0.463 0.731(117/160)
CD4'/CD8" 0.769(0.593~0.935) 1.1 0.763(61/80) 0.750(60/80) 0.513 0.756(121/160)
Combined
application(Log P) 0.890(0.848~0.915) 7.2 0.888(71/30) 0.875(70/80) 0.763 0.881(141/160)
3 ik
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