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Abstract

Chronic obstructive pulmonary disease (COPD) is a common respiratory disease, and the exacerba-
tion of COPD patients is closely related to acute exacerbations, which significantly exacerbates the
impairment of various organ functions, increases the need for hospitalization, increases the risk of
death, and causes severe health damage and economic stress. As a key factor triggering acute exac-
erbations in patients with COPD, respiratory infections cover a variety of pathogenic microorgan-
isms, including bacteria, viruses, fungi and atypical pathogens. In current clinical practice, the over-
use of antimicrobial drugs has significantly changed the epidemiological characteristics and drug
resistance profiles of pathogens associated with acute exacerbations of chronic obstructive pulmo-
nary disease (AECOPD), which makes clinicians face great challenges in selecting treatment options.
For this reason, this review focuses on the in-depth analysis of various pathogens of infection in the
acute exacerbation stage of COPD, such as gram-negative bacilli such as Klebsi pneumoniae and Aci-
netobacter baumannii, and gram-positive cocci such as Staphylococcus aureus and Streptococcus
pneumoniae; viruses such as influenza viruses; the specific distribution of fungi such as yeast and
Aspergillus spp., as well as atypical pathogens such as mycoplasma and chlamydia, and the problem
of drug resistance spectrum in detail, such as the trend of resistance rate of some common bacteria
to commonly used antimicrobial drugs. The summary of these research results provides a strong
evidence-based basis for optimizing the application of antimicrobial drugs in clinical practice, and
also points out the direction for follow-up research in this field, such as the research and develop-
ment targets of new antimicrobial drugs and more accurate pathogen detection methods.
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1. 51§

1 BH ZE 1 it 93 (COPD) A& LA 1 P I R R 5 5 0 1 (1) 38 <UD e Pt Dy 3 I RAFAIE , L 3 6k
fib &SI/ A4 S . SR ENRARTE 2200 14 KA HBUPIOE R 2RI S EAL, IRIRER
IIL R M IR 9 AT IR o PR 5 BELRRE P A1 388 DA R S IR 0 e A (R R e . R R 2), 8 TR
BVRRIA P HZ 775 . COPD HA FREk m Bk i 0 2R A AL T3 =i K P AR T2 23R I RE . M ORTRAT
L EREE Bon, EERERE NS TN AR 12 AN B R, 1 40 5 AFE, B RIE 9%~10%,
PO A BR AT = KRS BUERER  —[1]. mERE, MAEWLEE NGEE 112N, 60 5 KUl FEF
AR BB R T 27%. BEAETRE N D 20840 M ERE PR ANES 27 2 2R 1 fa B R R R 82 & %, COPD 1)
WATRERDEET, B TR E R R R BRI E R T A [2]. XA B E K T IR A
5851, REKESWEILZ 4% 3], FEREERIEFRESGEE SR, O WRERRBRE, 55
EYe R BB AR AR RS . B AR R I R LI SRR, ARG A

DOI: 10.12677/acm.2025.1551639 2466 Il A 2= 27 ik


https://doi.org/10.12677/acm.2025.1551639
http://creativecommons.org/licenses/by/4.0/

kA S

NG R, (EBEE BT TERIRN LLLR B AR BOR 3R A DU RE AN SR R4 B S0 T RO
B ZEE LT 4]. MRYE 2025 4 GOLD ML EME A2 iaTam[5], G T BAptER . SCUESF
ST S B R A 29 o SR, el T I R S bR LA rho SRR i S 1, BR AR R RERR IR 2 R T
B E TR R, Xt e S B FME T BN S G A, AT A R T i A o e T 245 4
e, BT b, ASCK RS HT AECOPD AL JFA (1 0 AL L2 25K 00 Bl R LR A 47T 1 4
89T RS AR A

2. FRIRKRR
2.1. GERER

T NRIPOE AR R, & H & ME R NAETE, 5 B RIS AU B2 e 3 [m] 4 47
HWFR RGBT, COPD HBFHKHWIFREE TR, M85, B KB 245 el R &=,
FLWPIRE A A IR EE ] R A Ay, X PR R AT R E I A BOW RIS . U5 IR AR A A L,
A JiR AR 5 AT WP RE 1A AR W 3RAS B0 70, AN 51 R RPIRGE ()G 6] . T IR /R G 2 filt )k COPD &t
PRI O FTTE[ 7], HrR 2920 B il Rl R G A . N IPIRGE AR R f i 2 R AL,  HEURLHI
BAVNRER: —J7 T, el 5] R RS 20 IR S0E B2 35145 59— J7 T, AR X 38
555 2 T JR AR 28, U0 28 A8 SN IR AT 75 R S MR IR 8]« AT 4F 2 w0 ABIBIE FLAIE S, AECOPD
SR B JE AR A L BT R S LUK, K B R B TR R [9], FEUZI G E T REM
JRRSE: Ho—, BT N EE R T 5WOE R R AR e e g A K, B HRERERE
SHEUNE SR, RUEBEMEREFENEAREERVI, NRIEREKEEOER R %M. 5
B, RAPEN BRI T 51 RS0 b R R B RIR, B R R I R A5 M 2 i, T R B IR SR 101
TEFRE ) — DU RTRE ST 72, Xiuqing Ma [11]1% NG T 318 il AECOPD i, HhmAPH AT H
N 34.3%, BEILEIRE 124 PREME. T SFAVER B G HE 3 S HAL(68.5%), EEH 16.9%T 4 7 E 1A
B 16.9%M SRR B 2 11.3% 10802 AZ AR S 522 IRFEVEBR BB T35 =47, FHYER 30N
16.13%, LUt 28 BEBR B (8.87%) 5 4 T8 (07 %) BR 18 (7.26%) N X EEUWR i « B 704 80 i AECOPD
IRIFEA AT A o W s R B oR[12], SR 104 BRRIERAED . B2 AT S S RN 62.5%
(65/104), - BLH J& B 28 SO B A TR R SR AR P B A B B NS AT B R PR ER TR & E IR 26.9%
(28/104), WRUCE G A IR . Il 2 BEPK B 58 MM 23R . — DU 70 2R [ 136 9N 237 431
AECOPD BFEATIH AT, 126 4(53.2%) K 5T BAME . 2P PEAF R 220 Bk, 5 71.4%, FEDAER
WA T M B R B0 B S BV B AP o s B BEPEERER S1 0K, 5 16.56%, EERRLHIEERE . &
O R ER B AT R BERR M . BRI SR B[ 14], FEGIN AECOPD & Ml 48 F 8 v Ji 2 B P A
H 2R ik E] 92.4%, TARM R 4K 86.7%, AR 2 TG 43 o A H B 20 B b DL 2% [P PR AT
BN, RUCHITR TR RS AT B 02 BB 2 PR ER AR, EE RN
it 9% B IR R AR A BEER B o £ DA AT 280 R, 22 IR B 2 K R [l %X AECOPD &35 11
FEBURHEE, BHPERRBER K B2 KT AT . ERERIE, WA A0 20 B35 I 57 i
P, A [o) bt R X3 R P ) FR) BT A F LU AT AR 35 B R A AE vt 2 22 S, FEmT eI LA B (1) #F
TR 2 K B ZHEITHN, 512 B E B B 5L Z RIT MU P 259036 77 5, ] BR i o 5 A e
Wiffss (2) 5 B TOR B IBME LARZ H, G20 VR 9T 5 (%) A AR 2 A I 255 AR AR o AR A &5 SR KT el 55 (3)
bR X 5 P A1 22 2 5K R AR ZS SRR AN R R A B R (9 20 A s (4) 97 ALK S F B B ot « S = A
W& S AT ARV 1) 22 S 35 P 3 350008 s Al 26 2 RS ) B R SO A e 3 e o 1
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A TR Y], AECOPD HE A [F Il D BEIRAS T 15 B AANFAE 235 AN [R] o X[ 15155 42/ 72 AECOPD
S O SR 2 T S S I I AR DG BRI R B, #R4E GOLD 7 ihrdt, #IEH, BI: SH—FHIpsR%E
FUFEV) ETHE T 0 > 80%, HFEYE A 20%, YL, Bl FEVI GHHE T AT 50%%
80%Z 18], 5 50%IMAE 80%, HHMYRILT] 36.0%, HEL, Bl: FEVI HHHEE AT 30%E
50%Z 18], 5 30%IM AN 50%, HBEEYRN 40.4%, MR ELL, B FEVI 5FHEE 2 < 30%,
BF BRI 55.7%, FMThAEAY DL 2 [RRA M B v 3, F v i 28 o B A 1 A4 SR AR PR T 7
il T e 7% R AR ) R T ARG T B R R e, R T BRI TR R ) FEVL S FOHE A s
25RO B IR AR AR e (r =—0.43, P < 0.01). — IR AT LR 77 45 SBR[ 16]: 445 i i & COPD
S E R bR A R I Y RO B, HUOURM R R AR . S AR . R BERR B A
HFFEEJE, FEVL b7 TCHE 20 LT B AR PR bk v 1 28 2 il 8 e B A1 e A ) 1 P o 11 J e 2 A i 245 2
B FORBFFAHM S — 7 THUESE, il A I 52 B ™ o 1 A, B g J Ak 1) XU R A B3, T e
SRR R AT IR M 2 . XA 2 T U T e S A Hd— 20 R B

2.2. IRERR

HRAR LA R AR AT A2 (VA 2 SR, 76 COPD 2 3 S Fa SR 2 e, 3 S BRI o 40
BEHLAT . TG0 R BT I H R IR PR, 3ot 22 I PRSI 2 R A T B 2 RO A G, B0
BALE R 2. AT TSR ARG Z B PCR. 5 4L — AP )2 I AR _L 1) 32 B
Fil, SRR A B P R T, HESh T SR AR RE COPD 30w M E H NiR. (HEH
BRFE o, TRERRAT 2 IR A7 7E 3 25 e s R DR (9 25 29 B I B R ), R A vk
MR LI S 17]0 76— SREBPERE 7o, B0 R PCR HARXT AECOPD HE# [ LI 7 HEA T3
AW, FRER(18], A 41.2% M N BRI A 3Erh S00 dE AUIE R 1 0 IR 5 bk, ok
VBT« W G R RE BV EE TR 1 (R R AR 28 0 1R — TR\ BIT 5 R [19],
BB T 5 AR o E O 30.1%, FER LARUBOR SR IR Z ) i W, B 5 RO
2o TR A B BN 27%,  FLIR GBS S O 1 S5 T O W, E IR [20158% 205
{5l AECOPD 3% KIBEHF AHEAT WP 8 AR WAl R 75 191 S8 s AR B e, P PSRy 36.59%
K HH95 24 AR s LB J5 0, LU RIS 1 BIUROR . WRIOE A MR A T KR
RFGEE, ot 3 BUAS R ARG LRI BRI A R 2 R TR S S RN R O, AR A
ATHRRAE BT X 358 25 4500, B8 W7 B R 10 KO0 7455 B s 7 TR P2 45 o R, W RIS A #E5 7 AECOPD
B AR, M L bR I

2.3. EEESR

HAT, IR _EEFXRE AECOPD HIH MUV TT EZR AT S PiA 2 SO AT TR 7 B B2 o 2K ] e 45 24 4 1
PR N, EARREOSLZMRTG, FLIRIH 3G 0 T S SR T R A Tt S vy B e (1 XU o 5K 5 B [21]5%
TEFRFE COPD 2 N B 3 A5 3 R il il B P SR e fe IR R B, i B (FE S > 70 %) & RARHE
PRI (WM (I IMURE « BE PRI 25) AP CEDPIR I BEAN 4 252 WP LAH Bhid /<. Fesfdi RS 7 s = i 1) >
10 HABTEZG A IR > 14 H2RIG RS i, 3 538 B 00 58 2 4k R B B i R o — T [
JET PR F 7R [22], AECOPD FE 3R bR A 43 25 H I L AR RR TR B N 3, B BRI R 20N 41.74%,
P S BREE  22.61%11 #H 8% BB AR b 0 il TR A LRI B b o ARE AR DGR, I PR T A s
78 AECOPD 3 i 14 Ji@ ekt RIn ok B F It . EPRBCA TR WA nff8 Hi[23], COPD
B R HAE FH WS R PR S B U S R ThRB R AT, (R 2B M d B R R mik 12.7%, BE &
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Wil A BRI IT o, 25 B DR 20 7 (mINGS ) F AR PR S A A 58 650 A 43008 i S A 08 972 P B0
TERKMRH . —IGIN 126 6] AECOPD £35 1) [al i A A 78 il ik mNGS A% e g 55 72 A0 A B [24],
mNGS ZH & B H BH T 260 35.7% (45/126), GLFEH IR (66.7%) B 1 (33.3%) HM1%5(6.7%) S L
B(2.2%)%, ML G IEFRAIANERN 17.5% (22/126), HAREIFRH H#i%, 0 g BRE s 7 os 1
KA RS WiERE . I FHERFRIE RN, M TRy, mwtE R RmaEE. ImRERN
2 g P ER R TR IR T T BURAESE R W REUR S W IR FORIA S I . E S HT B R S
B, QAT R H R G I AR X 3 R AR 2 M S AT R K S T I O SR A W TR i R [25] %
WA B BRI fE TR 2 B T IR R AE R R e W R ), AN T R, &R THRTR
AR .

2.4. JFEBIRRIR (AR

BE A I RV IR AT W B R (25, JE M55 J5L AR 7E COPD M i =ik 42 o i 4 FH AN W] 228
FEALFHE MP (il 2 S J5A8) . CP (il AR JEAK) . LP (Wi 42 ] B9) 55993 )5 . Chi Young Jung Z4AN T 341 43l
AECOPD 3 N H i 2 A1 2 8 PCR (R-& Bk SO0 ) for il HE SR RP I o S 4, 285 SR R oR[26], LTG5
R SEA 28 51(8.2%) B, Herh A 19 61(5.6%) MP LI 22BA T, 8 411(2.3%) LP B 1 41(0.3%) CP
FEME o (E S, ATE R A ) PCR AN 45 SR8 N BA I o 3 —25 b B, RIS B PE A 35.7% (10/28)
B BIPAR AL TR T 2D —Fh LTS (A B A, DR SRR PR R L TR AT T T A B ER
TSt 98 S B AR R A5 s 1 e [ A4 B P RE BB 5] A, IR ] 5 A AR DT BRI RS, R g R
FREE[27 )5 A 60 5] AECOPD i35 XAy I 1gM FufR/K-F, iESE T MP fl CP /& YfE AECOPD
KRB BEASME , — T BT TGN 145 BIFF S FRAER AECOPD £ 43 BRI 245t
PRFIAZ B HEAT 3F S 78055 I ARG I, &5 RSB R[28], 43 191(29.66%) M CP J& 4k, 30 £11(20.69%)7& MP. 15 4l
(10.34%) 49 LPo Hff 505 I L7 27 Ao ) (%) SOk B 2 v TR VBURR R AT, %85 R 5 2 BOCRiE — 8, ™
RPN 77 2R 22 5 v] BRI TR U I 1) B . AEAR SR AL S o, DL D 77 V256 R 3R ) R

3. IR 4

I3 SR AE IR YL AT COPD SVPEINE Hpie G 2 oCH BNME A, IRk T IR 6 2 75 5 208 FH B 207697
PR U e B A3 (DU 2R . 24, IR IR B A XA K383 (1) AECOPD 1 B i 2 e S i i i
23, N, BEEPIE I Z N, AECOPD AH &I A IR 24 1) 8 H 26 /™ 8, X B E 8 7 Ik RIA
JTIIMESE . BT LAATH T R AECOPD fE 35 LIS J5 A (R it 245 175 450 %o ol i 24 T ke 1 = A R PR PR AR e B
EMPE AR B E

— T AT REPERT 7T HR [ 14]68 B ARSIAT E X A2 i R RO 25 R, Fordon i 5 B I 2R 25 1 i
YA 43%. RE I, B RS H T SA RUPUR A2 —, AU E 2 B AR T R R B R
BT KARIRTT . MEZTS, il 2 5O 8 10 w0 26 K2 8 p- N B R 29 Y) (RN 5 B R RN A B U . B
JE P — T[] A R A I [29], 0 5 HE 0 DAL SR AR i 2 R ot AR BN o . Hh 2 EIN
W 17 K 57.6%; 34, W25 A2 245 B AR UK EECA 26% 3.6%, 1T R 12.8% 1 B AR IR 254 5
AU, W DR TIRER N IR AS R S AR KA il 98 o B A R
R A EREESE ABCOPD  AH I J5 % DU B4 28 A H V30 28 IR BBURR MR 51 (>80%) , W5 87 2 2K LT 58 4 i
Zjo 1Mo ES T S R AT BRI SR R = O 250, R EdE 1 R R AT RS A A R
(MRSA). I W5 # % AECOPD & ORI AT Gt 45 B [30], TR Z KRS, S amE
BREEXT - B IE 2 B RIR B R 25D FE R TE MR . HH R G, AHF R M MERSE)E AN, (EX)
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AEHEREG B MR RBUENEN 100%. TR BERRBE X LLE R KB R VUK IS 079 I i 257K -7
LT 75%, (XTI ERFEERAM M, U B R AR T AL IR, ) B 1k BR T & e
ML R HAT, 2 REAVERE RIS 2545 R R YR, 68 ST RO S R T R 28 25 W)
RN, KB T 80% UL E(BFMEZATR. IRKER. MW ESE), (HX/2 R E AL AIRE
(& I 25 AR A, (KT 50%. RIGRA R ZRVIM . RI7T 8 AR B R T Bm
M 2523, B 80%, TMXSZAf % R AGRTE MR CED By . WH: M55 29Ut s, JUHXFKRE
RPAEMZ . BSRER M T AOI 25 TE  55, AR AR — Rl B 25 25 R AR 15%. DL R 4E
REJEIR TAFRT TR AT 2 R A2 22 5, W e S IR ARIRAT I . PUERB I pHFh gy &
B RNE . ARAI RN SAS I T iR R R A R

BEE SRR LL B N, 2 I TR os i 2P 2 BT @S, HEREOR. — TR BT T4 R R
R3], BERFRR(ABLIERE . O R 22 e RERT AT B 22 B RESE) X P PR 3R B RS M e o8 4 U, T
X i RIS AL A B BRI A 30% LA BT 255 . 53— TR FE I 2 ROR[32], IS ERIEX R R B
ARSLFEME e 2 URK, X 5S-G e 7 AL AR AR 244 o Bo0d o 252 T Ja PO g /o SLRRIE L RS A 3L
YD RS R 2 (33, TR I R S A 400 2 A% e 2 25 (BSCMID) - R B2 27 JL B 4 BBk 5 2 (ECMIM) Al
WP~ 2 (ER SR £ Wi PR P HE 7 [ 341 IR T R ¥ T 4R 2 i 4 1 10— 2 v e I 24

1 T AR I A IR A SR ) COPD SN B AR R . IR RIS i1, X4t - B
RPUERKRIRMG 2, H AT IR BIHERE (35 PRAE A ORI A B DU 328 K e e B 2R 25 006 7 o SR T
AT R A BRVE ] P (R A AR 55 JE AR 24 PR TR R B BT, S BURIT A RO R KK 7ETE I
DX, T KA A SR A il 8 ST AR 2, AN T L IX TR 24 R 28 il 90% DA L, X i i i 2K 52 B 7
s, TR DU 2RI 25 R KT 5% (3570 Filf A BAAS 8 FH KT LR TT 1A 20 406 5 O BBURR R, 0K
P A BESR IR 25 58T 5% [36]o W& ZE [ BRGS0 25470 (KT 245 5% 15 MR AR St o 11 O A
I, HEGRIRE T SE R R[37], HO KPR N B S A 1 W S 25 W i 24 R 31K, (RS DURR 32 2R 25 M) (1 24 7%
AEEVF ETE, 38 15%. R3S H ATAI0E TSR ER 158 SR AR KA A R S 24 5 s 2 Ak, HAR Uk

LS
4. MESES

LR LPriR, WERIEIR YR K AECOPD (A% AIER « HRAEIUA K5 AR AT R A IR B BoR, AFIEE
F7 UK B ISR R AT T AR LA AR R 25 22 5, RIS [ — BRRH FOTi 24518 I8 2 DX e sl R
RMERSZMERMR, W TN AIREA R L 5 SRS I )7 3% B 7059 TP AN AR A
R WE SRR AR /N, T RETCIR SR B AR B IR DL s ASr I T ik 1) S O A T R 3 SO T ARG H SR MRS 24 2 P
2R, IR BR YRR AT RERZ MBI T 45 R A AT EU AL . PRI, I R A S T A70 1 VR 7 I L 1%
A EARAI D AR AT DL KT 25085 . 5 Ja NAZA S SR IR A T 1A 2, 38 A SIS
JFZE R AT R, AESR T I PR T 28 ) (R IR s/ T 245 W P 4077 2, e 4SBT R0 S i 24 42 1 B [
B HIEI, RRIZGUR AT B TONAZIG AR A & L SRS — 5 R ARG b S DAL AT 5205 56
A — AR T JU 45 SR AT LS FSept, il R S B B A3 SRS #E P 52 AR 4K 4
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