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Analysis of pathogenic bacteria and drug resistance in inpatients with acute exacerbation of

chronic obstructive pulmonary disease

XIAN Mei-lan, HUANG Yi-rong, QIU Chao-feng, ZHENG Shao-duan (Department of Respiratory Medicine,
Dafeng Hospital, Chaoyang District, Shantou 515154, China)

Abstract: Objective To analyze the pathogenic bacteria and drug resistance in inpatients with acute exacerbation of
chronic obstructive pulmonary disease (AECOPD). Methods The sputum culture and drug sensitivity test in 282AECOPD
inpatients were performed during 24 h. Pathogen distribution and drug resistance were compared between 2014-2016 and
2017-2019. Results A total of 325 pathogenic bacteria were isolated from 282 cases, with 43 strains of double infection.
The main pathogens were Klebsiella pneumoniae, Acinetobacter baumannii, and Pseudomonas aeruginosa. Klebsiella
pneumoniae was sensitive to carbapenems without drug-resistant strains. Pseudomonas aeruginosa was resistant to cefazolin
sodium and ampicillin, but most sensitive to carbapenems and quinolones. Acinetobacter baumannii was susceptible to
carbapenems and less resistant to ampicillin sulbactam.Compared with 2014-2016, the proportion of Gram-negative bacteria
was mildly decreased, and Gram-positive bacteria increased during 2017-2019, with no statistical significance (P>0.05).
Conclusion Gram-negative bacteria are the main pathogens in inpatients with AECOPD. Antibiotics should be targeted to

reduce the occurrence of resistant bacteria.

Key words: chronic obstructive pulmonary disease; pathogen; drug resistance

I Fm B H#A: 2020-07-23; 1&1T HEH: 2020-12-19
TEEE A vEE22(1981-) , 4, Wi+, Bl AR EEifi



553

UESE 22, A 18 M BH ZE PR B S 3 B 8 s D A B i 25 12 i 579

5 1 [ 1 it 5 955 (COPD) & — it LA T 32 PRy
R A5 I R 3R 0 0, LR 2R i A8 3R K
COPD 2P/ (AECOPD ) AV 3 f 35 f £t B, i
HEGBFADRDTE NG A, BFFE R B, 240 T Ik g
U S BT 25903697 & 5 2L AECOPD By 15 [ A1
RO R I, BF TR i [X. AECOPD H 2 11095 I B8 0
A3 ARk K it 245 fa 5, X 45 5 AECOPD /& 3 19 i IR FH
2, R e B R . AR S I 282
AECOPD 3 78 X 52, %o L8 Y v 9 i B 114 43
A AR A BT 245 1 B RE R R T 00T, B TR MR IR A R
A PR S 400

1 HRFTTIE

1.1 s R FH

PEHL 2014 4E 1 H —2019 4 12 A & Be B ia)T
) 282 5l AECOPD e # AWFFEX 4 . AR (1)
A B A A 2 M BE ZE 1 Il B 9 12 ¥R 45 16 (2013
EAEITRR)) 1Y) AECOPD 2 Wi bR ™" s (2) Bili DI BE T B,
FEVI<HIH{A 1 50%; (3)4F 18 =18 % ; (4) fF B M 1]
FRIGFREE RN IAVE o HEBR A I Ih &g 3% 2l M fii 45
¥ ik ZERE . 282 B E T, B 172 4, % 110 41
AR 46 ~ 88 %, -1 (68.3£10.3) & s G L 8 ~ 46 a,
¥1(24.549.3) a, A IFHE R S PERG RO BERS 81 4],
e I 78 1) Ak PR 46 ), sef o 41 5], R TH P Ml 45
1% 38 151, 9 XL 22 45, Jii A A6 I dt i 10 61
12 7%
121 #AR%E A BETEAR 24 hINBURR
W S5 3 FH 0 U TR IR B C R bR AR &N
JFTE2 h Nk . IR EAEARER : (DA T
1A AL >25 A4~ 5 (2) AR A5 B3 0L 37 T 4R 1 Rz 41 g <10
A BB IIAS B, W7 B IO W% A
W ¥ Al R 3 3 i N s R 311 B
A B 3544 37°C 15 9% 18 ~ 24 h, Ji BD PHOENIX ™-
100 4= [ 2 40 7 48 2 25 B0k I 32 48 (Oxoid Limited 2
DTRG0 ES o AR 3 I IR 55 58 % b i U
SRS T 45 3, 2R s R o U (S) P A
(D .25 (R)
123 =itk MR B AFFHE ATCC 700603, 4
B (0,75 75 BRI ATCC 25923 fil 43 IR 20 Jfl 17§ ATCC
27853 R B A AT ATCC 25922,
13 %itsam

K H SPSS 22.0 G itk k47 0 #r . THEBORL L
BB R R AR, DL P<0.05 R 22 5 A 4 it #

2 R

2.1 RRAGHSH RN

282 15 £ 3 v TR 4 5 H e ST 325 Bk, o 43 Bk
R JRYY . 2014—2016 4F 4 127 1] 5 5 243 25
PR 150 B , 55 22 R il 58 s B A 0, o 1L 26.7% 5 Hik
g 4 SRR R L 5 e 17.3%; B8 R S AT
10.7%, JrP 22 [ PE T 114 8k, 95 22 BRI T 24 bk, B
B 12 8. 2017—2019 4F (1) 155 1] g 35 S 4325 s B bk
175 8k, e 2 M S A B M TR, o BE 19.4% 5 R Ry Jili
RTEAAR o5 0 15.4%; B RZFFE G 11.4%. H
O 2 [ B 113 RR, S BHAME TR 43 bR, ELB 19 Bk
52014—2016 4EAH e, 2017 —2019 4F fity 5 22 BH 1 14
JREL HL A I T I, 1 76.0% F5h 64.6% ; T 2 22 B
PR EG A ER 2014 —2016 411 16.0% TR 28 2017—2019
) 24.6%. W1,

22 AR 5T

Fx H SR A v R T A A A 2 A B A il R v R
AT RN 2 AN ST B . e e AR S M TR o 2 T 24
ST S 7RL A PR R 2R VO AR TS AT 2, X B T R M 2
245 W) f SRR, LR s I R 25 . 5 2014—2016
AEAR LE, 2017 —2019 41 1 4 23 {5 SR T 1 R X oK
R AL 25 PE T, L 2,

I & e B AT RN B T R M 2 24 ) 14 5 A BURR, T
it 25 Pk A AR . 5 2014—2016 4EAH HE, 2017 —
2019 4F 1y fili 28 5 75 111 TR TR R X Sk 6L i MR | BT K R
BRI 20T, LR 3,

{0 N BT TR R Bk 7 B A R U D  X T R
PUAR &P ELIH B 25 P AR . 5 2014—2016 4FAH
Lt ,2017—2019 4F i fifd & N 3 KT B Pa BR X 22 S0 70
AL 5 g RO T 2P T R, L 4

3 itig

COPD 2 Mz Py Bk 5 WL , U H 2 Sk 1
25 5 R IR IR i — HL & A il i e xR
P HUG 2= A AN R, H T, W B 25 P bt sk
Y IEIRYT AECOPD [ £ %07k, ©4A KRErotiE
SEHUTE 25 ) FT 4 3% AECOPD S8 35 11 Il IR 45
Ja HRTIG R_EAF DA 2 B A A A 0, i
SR o> B MR AT AEAS R R B () 28 5 it 245 1 34 22, Sl
Il PR _EPLA RIGITRORAE . XA T B E 1
S, BN TG RIGIT RMERE BB RE S BURE
BT A WF 5T 57 JE G T 0 114 95 L TR 40 AT A2 Hh
WA R, PRI, 58 AECOPD {3 [ 8. 5 9k
JE R 0 A7 78 Ak BT 24 1 e s DA R A R



580 I N PN

2021 42539 4%

Rl WRENSHEL

2014—2016 4 (n=150)

2017—2019 4 (n=175)

T o FI L% e FIR %
R 114 76.0 113 64.6
Jifi ¢ 5. 76 1 P 40 26.7 27 15.4
] 25 A L L P 26 17.3 34 19.4
i 2 AN ST R 16 10.7 20 11.4
PN 7B S| 14 9.3 18 10.3
TR AT T 8 5.3 6 3.4
g R 3 2.0 2 1.1
VA AT TR 3 2.0 3 1.7
I IR M A 4 2.7 3 1.7
2 PR B 24 16.0 43 24.6
S B A BRI 8 53 15 8.6
VA I A IR T 3 2.0 13 74
IR A 7 4.7 7 4.0
V5 A % 2R BT 2 1.3 4 2.3
58 ) A Bk o 1 0.7 1 0.6
it 4 475 Bk 1 3 2.0 3 1.7
HH 12 8.0 19 10.9
x2 AEBERETHAESN (#)

— 2014-20164F (n=26) 2017-20194F (n=34)

R I S R I S
RV 26 0 0 34 0 0
SR VG MR /AT 13 0 13 19 0 15
Sk FeL AR 26 0 0 34 0 0
KA Al 4 0 22 10 0 24
SAEnt 5 0 21 11 0 23
WIR 37 P4 8 0 18 16 3 15
W7 P R/ Al s (4 2 3 0 23 9 0 25
LRI R 6 0 20 8 0 26
WU A 5 2 19 9 0 25
WK R 1 0 25 3 0 31
e 1 0 25 3 0 31
FapoK s A 3 0 23 8 0 26
PRRTGER 6 2 18 11 0 23
525 b e R S 18 3 5 28 1 5

TR EA — 1 o

ARG LE R R, 2014 4F 1 H —20194F 12 A #%
ZIRYT I AECOPD i 3 1) 32 22055 JiL 1 o 4 =2 [ 1
WX A M AR iE S R B BE T
Ho, I ARG R TR R TREWEA S RE R

FESART , B2 % 6 s B B o) s i R
B ILAh, BB AR I A P I 2R G 5 S0 I G
SR R AL IR A TR O O LR
2ERAME TR IR Y, . R AR HL X 1Y AECOPD S 1E 9 i

SR 25, B2 25 A 2 PR AT R R

5



55 539 WEE=2 A 0 BH FE P I S o g A8 4 A B T 24 4 B 581
*3 MRTEEEMZE (1)

F—— 2014-20164F (n=40) 2017-2019 4F (n=27)
R I S R I S
RV 38 0 2 25 2 0
R PIM/ET 12 4 24 10 1 16
S A 22 6 12 18 0 9
KAl 8 3 29 6 0 21
KA i 4 6 30 4 4 19
WIR 37 74 16 0 24 13 0 14
WIRF7 PG A/ Al s (4 2 6 4 30 5 0 22
KA HEI R 7 0 33 6 0 21
Wb R 5 2 33 4 2 21
DA 0 0 40 0 0 27
Sy 0 0 40 0 0 27
Bk R 2 5 0 35 7 0 20
PRRFER 10 1 29 8 1 18
S5 b M P S 17 1 22 11 0.0 16

x4 HHBARPITHEMZE (1)

F— 2014-20164F(n=16) 2017-20194F(n=20)
R I S R I S
RV 9 1 6 13 1 6
SR VG MR /AET L H 2 0 14 4 1 15
SRR 15 1 0 20 0 0
S ABAtBE 6 0 10 7 2 11
Sl 4 0 12 7 0 13
WRFL PG AR 9 2 5 11 2 7
WKL P AR/ Al s £ 2 6 0 10 9 0 11
LA R 4 2 10 9 1 10
ANTS R 6 1 9 9 0 11
DA 0 0 16 1 0 19
B 0 0 16 1 0 19
B A 5 0 11 7 0 13
PRRFER 6 0 10 8 1 11
527 B e PP s 7 1 8 12 1 7

2014—2016 4EHH L, 2017 —2019 4F (1% H5 22 [ 14 1 Je
YL L BIAT BT R B, B 76.0% Y &7 FERE A 64.6% ; 1 4 2%
BH A B8 HE 51 2014 —2016 4F 1 16.0% Tt 2 2017 —
2019 4F- (1) 24.6% , 375 A H [X 1Y) AECOPD 13 B FR #59
JE DA 43 A BB [R] 9 & SR AT AR A a3 . 2B A3 BT iA
by, H B — R A S R P R A 3 ARk R
el B RBPUE RN Z M . XU R
PR 2 0 A 22 W TR A 2 B A 1 L 461 D

/b SE A AR LA 1) BB N PR, AR i
26 25 TR B, o F R 98 1 % AN 25 B 56, WA At
iR R AT B 24, 3 T M R N O T
J P S, IRt A B T AR b X R e
3 I BT 81 A5 114 6 B

B T RSB0 AE R T2 N e SR 1 i 24
Btz 39, ASHBIX 2014 —2016 4F AECOPD i i
s 5 TR B 22 D 98 B T AL TR, T 2017 —2019 4R i &



582 TR OBE R R %

2021 42539 4%

R R AR A TR AR o B A DA g P R £
BORBIAT B 6 4F (6] JE YL LU ] d5 25 A I 3 00 SR I
Vi BH T 4R A b 1X (1) AECOPD 1 it £ 3595 5L 1 LA X 3
Pk 3

FRATTXT 53 A5 i 3 AL B I o8 AT T AR R i 2
I3, S TR AR PR T 55 34 S 7 T 2% R T
W22 (AT 25 5 v . B A, L 2 ]
AEE T LR 25 0 E RSN, 51 & 4l B i 2501
il , 245 )R A A R A T A AR I R T
GRS R TP RIRGIRYT . IR
B AA TE 2017 —2019 4F Sk 61 me bR B 1 i 25 M = T
2014—2016 4%, 2 I\ J2 h il & v 76 17 1 7 1R
WG AT 1 B- BRI, 3 S SO 46 310k
00 TR 28 1 AR SIMEBURR A 3G, (L A PR IO FH %) 470 R A5 R
ANEED PR X6 il 8 e B A1 T T e B S Al
PR R BT TR R A RO R
BN BIFF RT3 B- I TS s 3 T 285 R S A
TR 25 T 24 M B T = o AR AN Sl R X
SR PUM/ET ELSEAT BB RO TR T R 2SRRI
fifi S AN B FF B A A 2 . FRATTN AT 3 A IR
TR T AR FR 24 20 AT R 45 O R, 5% 190 D B AS B 1)
AECOPD fifi 0 i Y 5 f8 35, A2 75 25 10 25 254
YERRIIRIATT

2i Tk, HRTR T AECOPD {3 B i 1l o, 4
BB 2 e B AT (R R TR 3 AL AR R
Fh S B 2B A R W) 32 A, B2 BH P B Y B A3
A A LT, 32 DR A A T 245 PE AT BT T P
TAZZE A S W D A RN 2 B SR B R A
YR, A 255 B A

Sk

(1] i B8, BRAR 5, Vr b nl, &% A8 P B 2 1 i o = 1k fm
0 58 5 S S TS B R0 PR 3R e AT (9], T AR BE AR R A R
2019, 37(4):424-427.

[2] MR, w2, B AT o A8 e R S M Tt o o o s 2
IR TR ) S AN AT TR T 25V A AT (0] AR R
2224), 2017, 35(6):673-676.

[3] BAFADHEL M, MCKENNA S, TERRY S, et al. Acute exac-
erbations of chronic obstructive pulmonary disease: Identifi-
cation of biologic clusters and their biomarkers [J]. Am J
Respir Crit Care Med, 2011, 184(6):662-671.

[4] SETHI S, MURPHY T F. Acute exacerbations of chronic

bronchitis: New developments concerning microbiology and
pathophysiology--impact on approaches to risk stratification
and therapy [J]. Infect Dis Clin North Am, 2004, 18(4):
861-882.

[5] PRI 2 e WP IR 27 3 o 18 PR BHL FE PR B i = 2 . 18 PR FH
FEVEMTLRT IS0 98 7 (2013 ARETTRR)[T]. rh AL 5 A% R i
Z4ik, 2013, 36(4):255-264.

[6] WATTANASATESIRI T, PUNTU W, VITHITSUVANAKUL
N. Influencing factors of pneumothorax and parenchymal
haemorrhage after CT-guided transthoracic needle biopsy:
Single-institution experience [J]. Pol J Radiol, 2018, 83:e379-
e388.

[71ROTHBERG M B, PEKOW P S, LAHTI M, et al. Antibiotic
therapy and treatment failure in patients hospitalized for
acute exacerbations of chronic obstructive pulmonary disease
[J]. Jama, 2010, 303(20): 2035-2042.

[S] DANIELS J M, SNIJDERS D, DE GRAAFF C S, et al.
Antibiotics in addition to systemic corticosteroids for acute
exacerbations of chronic obstructive pulmonary disease [J].
Am J Respir Crit Care Med, 2010, 181(2): 150-157.

[9] VOLLENWEIDER D J, JARRETT H, STEURER-STEY C
A, et al. Antibiotics for exacerbations of chronic obstructive
pulmonary disease [J]. Cochrane Database Syst Rev, 2018, 10
(10):CD010257.

[10] FINCH S, KEIR H R, DICKER A J, et al. The past decade

in bench research into pulmonary infectious diseases: What
do clinicians need to know? [J]. Respirology, 2017, 22(6):
1062-1072.

[IITLV Y, LV Q, LV Q, et al. Pulmonary infection control win-
dow as a switching point for sequential ventilation in the
treatment of COPD patients: a meta-analysis [J]. Int J Chron
Obstruct Pulmon Dis, 2017, 12:1255-1267.

(12] B4, 77, 007 A8 BEL 22 1 o i 00 6 87 I I Ja
Qe 095 I TR o3 A e Tk 2 0 e A (0. S 0 S R 0 IR
2020, 38(2):189-191.

[13] Bk A 3, KRG, WR 2, S5 05 A BH 1R il 2 i 26 5
FNEIR I S o A 5 i S 25 PRI E ], op A B e SR
YerpZeili 2015, 25(19):4384-4386.

[14] TESi &, T35, prte, 45 B2 Be AVl 5 s Jit o1 400 oA T 25
PEIIHT (9] Hh S 547 ARG, 2011,11(1): 54-56.

[15] PURIGHALLA S, ESAKIMUTHU S, REDDY M, et al.
Discriminatory power of three typing techniques in deter-
mining relatedness of nosocomial Klebsiella pneumoniae
isolates from a tertiary hospital in India [J]. Indian J Med
Microbiol, 2017, 35(3):361-368.



