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ABSTRACT Objective: To analyze the distribution of pathogenic bacteria in patients with acute exacerbation of chronic obstructive
pulmonary disease (AECOPD) combined with ventilator-associated pneumonia (VAP), and to investigate the evaluation value of
eosinophils (EOS) and red blood cell distribution width (RDW) combined with clinical pulmonary infection score (CPIS) in prognosis.
Methods: 82 patients with AECOPD combined with VAP (VAP group) who were admitted to our hospital from January 2019 to January
2022 were selected, and another 55 patients with AECOPD without VAP (non-VAP group) in the same period were selected. According
to the survival of the patients in the VAP group at 28 d after treatment, they were divided into death subgroup with 33 cases and survival
subgroup with 49 cases. The levels of peripheral blood EOS and RDW of all patients were detected and CPIS score was calculated, the
distribution of pathogenic bacteria in patients with AECOPD combined with VAP were analyzed. Multivariate Logistic regression was
used to analyze the influencing factors of poor prognosis in patients with AECOPD combined with VAP. The evaluation value of
peripheral blood EOS, RDW and CPIS score in patients with AECOPD combined with VAP was analyzed by receiver operating
characteristic (ROC) curve. Results: A total of 89 strains of pathogenic bacteria were detected in 82 patients with AECOPD combined
with VAP, and Gram-negative bacteria, Gram-positive bacteria and fungi accounted for 55.06%, 42.70% and 2.25%, respectively.
Compared with non-VAP group, the levels of peripheral blood EOS, RDW and CPIS score in VAP group were higher (all P<<0.05).
Compared with the survival subgroup, the death subgroup had higher peripheral blood EOS, RDW levels and CPI score (all P<<0.05).
Multivariate Logistic regression analysis showed that the increased of age and the increased of procalcitonin, peripheral blood EOS,

RDW levels and CPIS score were independent risk factors for poor prognosis in patients with AECOPD combined with VAP, and the
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increased of forced expiratory volume in one second to the predicted value (FEV,%) was independent protective factor (all P<<0.05).
ROC curve analysis showed that the area under the curve (AUC) of peripheral blood EOS and RDW combined with CPIS score in
evaluating the prognosis of patients with AECOPD combined with VAP was greater than that of peripheral blood EOS, RDW and CPIS

scores alone. Conclusion: The pathogenic bacteria of patients with AECOPD combined with VAP are mainly gram-negative bacteria. The

increased of peripheral blood EOS, RDW, and CPIS score are closely related to the poor prognosis of patients. The combination of the

three is of high value in evaluating the prognosis of patients with AECOPD combined with VAP.
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Table 1 Distribution of pathogenic bacteria in patients with AECOPD combined with VAP(n=89)

Category of pathogenic bacteria

Number of strains detected

Detection rate(%)

Gram-positive bacteria
Staphylococcus epidermidis
Staphylococcus aureus
Stre])tococcus ])neumnnia,e
Gram-negative bacteria
Escherichia coli
Acinetobacter baumannii
Klebsiella pneumoniae
Enterobacter aerogenes
Pseudomonas aeruginosa
Fungi
Candida albicans
Candida tropicalis

Total

38

89

42.70

14.61

12.36

15.73

55.06

13.48

12.36

7.87

6.74

14.61

2.25

1.12

1.12

100.00

2.2 VAP ZA53F VAP @S5ME Il EOS.RDW 7k K CPIS ¥4}
bz

VAP 4 5 & 1. EOS .RDW 7K 3 K. CPIS 43 ¥ &5 Tk
VAP 4 (P<<0.05), W2,

% 2 VAP 53 VAP f5ME I EOS.RDW 7K F K CPIS #43Eb
Table 2 Comparison of peripheral blood EOS, RDW and CPI score between VAP group and non-VAP group

Groups n EOS( %) RDW( %) CPIS score(scores)
VAP group 82 3.40+1.04 15.59+1.56 6.00(4.00, 7.00)
Non-VAP group 55 1.90+0.92 13.48+1.26 3.00(1.00, 4.00)
A 8.623 8.334 7.197
P <<0.001 <<0.001 <<0.001

23 AECOPD &3 VAP BEMEARMAREZESHT

FET A4 K TFAEH 41, COPD Ji 2 K FAATm W4,
FEV,% FEVI/FVC X TAAE WA, MRS EIR .C M A 4
Ji 1fi. EOS .RDW 7K~ CPIS 433 5 FA73E W.24H (P<0.05) .
P2 VAP 270 PRSI WA s AR ER e e e g it
2257 (P>0.05), W3,
2.4 AECOPD &3t VAP 2ET/E AR M % R Logistic [@13
S

LIAE# .COPD J% 2 .FEV,% .FEV/FVC, F45 R .C v
N ZE L AME I EOS .RDW K- K CPIS 143 (34 22 LR & L
JFAER A ) g B A8 HE, L) AECOPD 4 Jf: VAP B I4Y7)5 28 d
AEFPE L AR B (BET 0 "1 770 R "0") . 2 &K Logistic
WA 5HT  , AR RN R85 2R R 4N i EOS . RDW 7K1 &
CPIS 14537t 4 AECOPD £ Jf VAP f 3 Filj5 A R k7 fé
G2 FEV, % F i oy Hol sz A R 32 (P<<0.05) . L3 4.
2.5 4pE L EOS .RDW B4 CPIS 433t AECOPD & 3 VAP

BEFTEARRMITENE

ROC 124347 .7 , #MJ& 1. EOS .RDW B4 CPIS $F4MT
i AECOPD & Jf VAP 34 Hl 5 A B #y AUC K F %M A I
EOS .RDW ,CPIS 435t P4, 3% 5 FIE 1,
3 3HE

COPD J&:— Rl AFFLL S I 32 BRI %5 S iy L 55
RS PR 22 GEAE TR R RFAE (4 P2 M T I 2R G2 , LASCTE i g
SR B | R A A TE AU AR e
BLIR 1S 1 RAE S N3G SAT G, AR BRI E T & Rl AE-
COPD, RAY 2 i e g 35 SEVRREAIR , 34 7T 3 Jg P10 o2 3 18 1 M
TR O RS FIAT O I 4, SR B J LR ABE T XUBR 2,
AECOPD & —Fft 2 P i 5, ph T3l il 45 4 58 2 vk
TR 0™ FF I ey |, DA 1T 7 3 2 LA SN R R A 2L
MBS S RF, LAdER: AECOPD FF I U RE AR il it el
AR ML R AR 56 e A2 77 05 FH el A 5 e A 48t SR ) S

A (12
A



- 1758 «

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol23 NO.9 MAY.2023

% 3 AECOPD /3 VAP 2EFHETRIBLERZ T
Table 3 Univariate analysis of poor prognosis in patients with AECOPD combined with VAP

Items Death subgroup(n=33) Survival subgroup(n=49) xXZ P
Gender(male/female) 20/13 28/21 0.097 0.755
Age(years) 64.27+7.79 57.92+5.99 4.169 <0.001
Body mass index(kg/m?) 22.35+2.70 23.58+3.21 1.813 0.074
Course of COPD(years) 12.00(10.00, 14.00) 10.00(6.00, 13.00) 2414 0.016
VAP type[n( % )] 0.249 0.618
Early onset 9(27.27) 11(22.45)
Late-onset 24(72.73) 38(77.55)
Smoking history[n( % )] 17(51.52) 23(46.94) 0.165 0.684
Basic diseases[n( % )]
Diabetes 11(33.33) 15(30.61) 0.067 0.795
Hypertension 19(57.58) 27(55.10) 0.049 0.825
Coronary heart disease 14(42.42) 11(22.45) 3.713 0.054
Chronic renal insufficiency 8(24.24) 6(12.24) 2.005 0.157
Cardiac insufficiency 9(27.27) 8(16.33) 1.438 0.231
FEV,%( %) 35.56+9.36 46.03+14.33 3.698 <<0.001
FEV/FVC(%) 50.59+2.11 52.08+3.57 2.376 0.020
Procalcitonin(ng/mL) 3.98(2.81, 5.14) 2.94(1.60, 4.26) 2.804 0.005
C-reactive protein(mg/L) 25.10+9.50 18.18+7.12 3.766 <0.001
EOS(%) 3.96+0.90 3.02+0.97 4.417 <0.001
RDW(%) 16.49+1.49 14.98+1.31 4.855 <<0.001
CPIS score(scores) 7.00(6.00, 9.00) 5.00(4.00, 6.00) 4617 <0.001

% 4 AECOPD £3f VAP BEHRT RIS EEK Logistic @IFSHT
Table 4 Multifactor Logistic regression analysis of poor prognosis in patients with AECOPD combined with VAP

Variable B SE Wald %’ P OR 95%CI
Increased of age 0.267 0.093 8.188 0.004 1.306 1.088~1.567
Prolonged course of COPD 0.341 0.387 0.776 0.378 1.406 0.659~3.003
Increased of FEV % -0.116 0.059 3.881 0.049 0.890 0.793~0.999
Increased of FEV/FVC -0.472 0.345 1.872 0.171 0.624 0.317~1.227
Increased of procalcitonin 0.130 0.046 7.944 0.005 1.139 1.040~1.247
Increased of C-reactive protein 0.256 0.212 1.452 0.228 1.292 0.852~1.959
Increased of EOS 0.493 0.184 7.163 0.007 1.637 1.141~2.348
Increased of RDW 0.348 0.146 5.677 0.017 1.416 1.064~1.885
Increased of CPIS score 0.837 0.300 7.773 0.005 2.310 1.282~4.163
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Table 5 Evaluation value of peripheral blood EOS, RDW and CPIS score for poor prognosis in patients with AECOPD combined with VAP

Indexes AUC 95%CI Best truncation value Sensitivity( % ) Specificity( %) Maximum Youden index
EOS 0.770 0.664~0.855 3.30% 78.79 65.31 0.441
RDW 0.778 0.673~0.863 16.30% 57.58 87.76 0.453
CPIS score 0.798 0.695~0.878 6 78.79 65.31 0.441
Combination of the three 0.892 0.804~0.950 81.82 87.76 0.696
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Fig.1 ROC curve of peripheral blood EOS, RDW combined with CPIS
score to evaluate the poor prognosis of patients with AECOPD
combined with VAP
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