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[ Abstract] Objective To study the distribution and drug resistance characteristics of pathogenic bacteria in the
elderly population of China by collecting and analyzing the standardized case data on the pathogens of infections in
elderly patients, and to facilitate the establishment of a standardized layered surveillance system for pathogenic bacteria in
China. Methods We collected the case data of elderly patients (=65 years old) from 62 sentinel hospitals across the
country in 2021. Then, we statistically analyzed the data by patient age, their geographical region, the distribution of
pathogenic bacteria, and the drug resistance characteristics of main pathogens. Results A total of 3468 cases from across
the country were included in the study. The top three sources of patients were the intensive care unit (13.2%), the
department of respiratory medicine (11.2%), and the department of general surgery (8.4%). The top three types of
specimens were urine (25.5%), sputum (20.6%), and blood (18.7%). A total of 3468 strains of pathogens were isolated,
among which, 78.9% were gram-negative bacteria and 21.1% were gram-positive bacteria. The top five types of bacteria
were Escherichia coli (20.9%), Klebsiella pneumoniae (18.3%), Pseudomonas aeruginosa (11.2%), Staphylococcus aureus
(9.0%), and Acinetobacter baumannii (7.0%). The isolation rates of common important drug-resistant bacteria were
38.0% for methicillin-resistant Staphylococcus aureus (MRSA), 68.7% for carbapenem-resistant Acinetobacter baumannii
(CRAB), and 38.2% for carbapenem-resistant Pseudomonas aeruginosa (CRPA), 20.1% for carbapenem-resistant
Klebsiella pneumoniae (CRKP), 5.2% for carbapenem-resistant Escherichia coli (CRECO), and 2.1% for vancomycin-
resistant Enterococcus (VRE). There were differences in the isolation rates of CRAB and CRKP in clinical care in the

* [ R LRI PR 4 4 T (No. 2019FY 101200, No. 2019FY101211) %5 Bl
A fFEE#, Email: xie_yi_77@163.com
R 3: 2024-07-20


mailto:xie_yi_77@163.com
mailto:xie_yi_77@163.com

990 PUN S22 (B2 )

5 554

elderly population in seven geographical regions of China (P<0.05). Klebsiella pneumoniae is the most important

pathogen in the elderly population =85 years old, and the isolation rates of CRKP showed significant differences in

different age groups (P<0.05). Conclusion There are significant differences in the drug resistance of pathogenic bacteria

in the elderly populations of different regions and age groups in China. Therefore, monitoring the distribution and drug

resistance of pathogenic bacteria in the elderly population and formulating targeted treatment plans according to the

characteristics of the specific regions and age groups are of great significance to the improvement in the treatment

outcomes and prognosis of the elderly population.
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Table 1 Analysis of the sensitivity and resistance of antibacterial drugs

in Gram-positive bacteria

Antibacterial agents MRSA MSSA E. faecium E. faecalis

®R%)  (R%)  (R%) (R%)
Penicillin G 100.0 82.5 91.7 10.1
Gentamicin 252 139 NA NA
Gentamicin-high NA NA 37.7 32.5
Ampicillin NA NA 89.7 7.1
Rifampicin 13.4 0.5 NA NA
Ciprofloxacin 39.5 14.4 92.6 56.2
Levofloxacin 353 12.9 89.7 46.7
Moxifloxacin 345 129 94.1 51.5
Sulfamethoxazole trimethoprim 10.1 129 NA NA
Clindamycin 57.1 232 NA NA
Erythromycin 723 521 95.1 64.5
Linezolid 0.0 0.5 29 6.5
Vancomycin 0.0 0.0 3.4 0.6
Minocycline 2.5 0.5 NA NA
Tigecycline 00 00° 0.0 0.0
Teicoplanin 0.0 0.0 2.0 1.2

R%: the percentage of drug resistance. NA: not applicable. * According to
the FDA standard that tigecycline MIC>0.5 is non-sensitive (NS). In this
study Staphylococcus aureus had 0.9% NS for tigecycline, Enterococcus
faecium had 3.8% NS for tigecycline, and Enterococcus faecalis had 1.2% NS
for tigecycline. E. faecium: Enterococcus faecium; E. faecalis: Enterococcus

faecalis.
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Table 2 Analysis of the sensitivity and resistance of antibacterial drugs

in Gram-negative bacteria
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Table 4 Important drug-resistant bacteria in the elderly population in

seven geographical regions of China

ECO KPN PAE ABA

MRSA/ CRAB/ CRPA/ CRKP/ CRECO/

Antibacterial t: Regi
ntibacterial agents (R%) (R%) (R%) (R%) egion % % % % %
Ampicillin 84.7 96.5 NA NA North China (n=935) 37.9 78.6 40.5 29.7 5.8
Ampicillin-sulbactam 48.7 41.8 NA 70.4 East China (n=487) 55.9 54.1 27.8 28.1 5.7
Amoxicillin-clavulanic acid 52.1 40.9 NA NA Central China (n=443) 44.4 83.9 404 241 3.4
Cefperazone-sulbactam 10.1 26.5 18.1 57.7 South China (n=432) 39.5 54.8 279 118 45
Piperacillin-tazobactam 8.8 25.6 15.3 69.1 Northeast China (n=379)  20.8 60.0 45.0 34 4.5
Cefazolin 62.9 41.2 NA NA Northwest China (n=433) 37.7 72.7 33.3 4.6 5.9
Cefuroxime 55.9 39.9 NA NA Southwest China (n=359) 25.0 61.9 52.3 439 6.8
Cefoxitin 157 281  NA  NA X 10255 14361  9.722 66313  1.800°
Ceftazidime 30.1 31.9 19.6 67.9 P 0.114  0.026 0.137 0.000 0.946
Ceftriaxone 55.4 37.9 NA 70.0 ? Fisher's exact test.
Cefepime 36.8 319 124 67.5 e
BRI (12.0% )5 =854, iR 7O 112 (20.9% ), KM
Aztreonam 39.0 335 23.8 NA
YA (15.8%), MBI (10.5%) . =85% )E4F
Ertapenem 52 20.1 NA NA . e e A s -
. FH T4 VI U A o s2=aliii}
. AR 58 S R A T A e R BRI LA o 3 AR B
Imipenem 2.8 20.0 38.3 68.7 " s = .
PR H L) B BT 24 T 7 8 AR e A AR, CRKP AT B 4
Meropenem 2.8 18.7 23.8 68.3
giit# R L (P<0.05), W35
Amikacin 32 154 21 609 SRR ), RS-
Gentamicin 367 266 67 646 ®5 BEFRREFAHEEMHEER
Ciprofloxacin 61.3 37.6 16.8 68.3 Table 5 Important drug-resistant bacteria in the elderly popultaion of
different age groups
Levofloxacin 60.4 32.1 21.0 64.6
Agelyr. MRSA/% CRAB/% CRPA/% CRKP/% CRECO/%
Sulfamethoxazole trimethoprim 59.0 332 NA 64.6
65-74 (n=1924) 39.2 65.2 38.5 17.6 5.5
Nitrofurantoin 1.9 NA NA NA
75-84 (n=1114) 394 76.4 40.3 19.0 4.6
Minocycline 12.0 20.6 NA 7.8
=85 (n=430) 24.0 66.7 31.1 32.2 5.9
Tigecycline 0.6 1.7 NA 2.5 >
o d Ticabl X 2.268 2.825 1.213 9.688 0.307
R%: i . NA: i . ECO:
%: the percentage of drug resistance not applicable. ECO P 0322 0243 0545 0.008 0.858
Escherichia coli; KPN: Klebsiella pneumoniae; PAE: Pseudomonas
aeruginosa; ABA: Acinetobacter baumannii.
y I LA
#£3 200FhELAREE ABBREER 3 g

Table3 Pathogenic bacteria of the elderly population in seven

geographical regions of China

The top three pathogens in Total proportion

Region distribution (%) of main
pathogens/%
North China ECO (22.1) KPN (17.6) PAE (11.9) 51.6
East China KPN (19.7) ECO (17.9) PAE (11.1) 48.7
Central China ECO (26.9) KPN (13.1) PAE(10.6) 50.6
South China ECO (20.4) KPN (17.6) PAE (10.0) 58.0
SA (10.0)
Northeast China KPN (31.4) ECO (17.4) PAE (10.6) 59.4
Northwest China ECO (19.6) KPN (15.0) SA (14.1) 48.7
Southwest China ECO (20.3) KPN (15.9) PAE (12.3) 48.5

ECO: Escherichia coli; KPN: Klebsiella pneumoniae; PAE: Pseudomonas

aeruginosa; SA: Staphylococcus aureus.

Bl At 2 & R Ak N 1 At bl 2 A, 2447 B
F4) B [ S5 30 R SR R 2 ) ST, I 2 e T 24 O i 24
SRS oo SRR s o ST PR HET ) R 24 R L T
2 WA R A ALl T SRy R A 2 BTV TRYT T
S8 1) STt B e DA 245 0 ok e i 1 i B A B 2 Bl
b, ASHIF T 0L 1 %o 4 [ 62 5 M L 5 e AT A BRI YL
JER BB T A 5 04 3 AT, AW T S RPN T R I
PRI 1 R T 2451, il B 5 3 i R D TR R 1k
G2 MR R g sy, IR I RBUSRISRTT B8N
TR (R A AR (UL 5T 2 35 B

ENEe e Nk 4681% FRAEAIH = 1) & bR
W PRI, 5 CHINET 20214F 4 A HEREFEA AR,
T AR 92 B AE BRI A 5 LT, X T e 5



4 1

SRS 202 14 R [ 2 A5 N BB I7 T T 40 A R 24 VR RRAE 993

AP T S5 DR I e 1 XS B v 6 B AR IR LATCU
2, IO Tk S HOR SR ZE M BB, B EM
TR S 2 W, e s R A YT T R G A TS

AWFFRGETTEE R R, 4388 e S B o 22 B M
T 22 B T 2091 5 78.9% H121.1%, 5 [RI4E CHINE T4
(71.4%7F128.6% ) A L1, ZZ4F N 2= BAPE TR 70 25 LU LA
S IN®, 5 S DA LA R I 5 A A e 2, LR 43S0l S22 il 48
TAETA | H SR AR BT | 4 €07 2 R TR 6 2 S Bl
B —T202040 K F M) S BRBUEH 25 Y 2 Wa I R 55 45
WF5E 87, 6341 24 Wil 28 45 v e o UL A D5 BT b 4
BRI A BRI . KR A 1A Il A8 B R T . 11 S
PR s TR AT, 53R E A RS A AN, B AR A A
IFi ] 2 14 0 5 253 B ELAG A PP Y T AR T T %8
ARk SR PR B

ABSE AR AEMRSA ST B9 438.0%, 1 1 [Al4F
6] 4 AHE R P2 7K (30.0%) ™. b ah, AR R
B 259 W I R 1%, MRS ATE KRG A [7] [ Gk 1 o
FEERE R 2E 5, IN1.4% ~ 49.1% ANEEM ) [a] i phy 55 T2
HEL(WHO ) /A BRBT B 25 Wit 245 5 0 Wi 32 48
(GLASS) $i4is {571k 1097 [ 5 F i X Y MRS ARG H - A8 Hh
TR E 5N 33.3%, FERIA B R H15.0%, $ndk
[ 24 AFEMRS AR 28 5 [ PRk P FA— 2, A7 &rE
AR NHEMRS AT A1 B0, TR AT 58 FHMRSAS | & B Y
YL KA

FAFE R, K 35 A TR X il 75 B s 2L 259 1Y)
fiif 25 38 0 5.2 %, B4 i T 3 4 HE O ) 18 4 7K F
(2.0%)™, i 78 B A1 H CRKPAG: Hi R 420.1%, 53 [
A NBEOR) PR K- (21.9% ) EAFEES, [ 20054E 5
A Fiti R o B TR O Bl A S L DA 24 ) 1 i 24 6 7 i 1
e X AR, LR RS R B 1 L AR RE,
CRKPJE G5 T ) RO 33 26 A FF ARt 24 Wil -+
GYEEL,

Ak e T T, A o B X IV K e T 2 Ry
38.3%, W & TR A A () 27K (23.0%)",
P<0.01, LB BRI 25 AL 52 240, PR R it
IR 1 2 AE NI RS S . AR, ASBI ST P B i
BRI I, R LA SR P T L AbAT B 24 9) f T 2 %
PR T 30%, W] H Al RAE T 0950 58 245 0 65 e i 2 AR
B A 7 | R ) SRR L R B AR AP IR YT AR . AR
CRABK 1 %468.7%, FHAIC TR A Fk B 4 AHE (B ) ]
K (72.3% )™, B AR 26 J K B0 2 i 25 KA A
(2.5%F17.8% ), RPLIE L4 W 2553 > 50% . GLASSEHE
873 B 2 AN Bl AT TR X Bk T B 0 ST TR 2 ) B T 2 T

1, 1091 2 KM X | 3R A BSIsECE H, AN S5 & 4 I
i 15 R Tiid 255580 64.3%, 96 KR i 258 N 64%, £ Je K
T 258 R 54.7%" i T002 AN S HA 5 P L i
PRI R, (AT 2 5 5 R I e PR 1) R A,
WHO 20184F EL45 T 47 18 24 90 1) 240 1R RN 45 4% 50 BT 1A
ST, He IR 2 R AR A X T 24 4N B AT = 4%
G, Forhifit b v B A BT 25 WA 2R = Ak R
JAFF R, CRABRICRPAG I 4 B 2t se g™, A,
TR BRT 24 T 245 S 11 W U, AR i) EL AT A 22 SR s
B T RAR ) B AE N HE, XTI PRI 25903697 )7 S8
PR RN R TS A R X

ARBFE AT T 4 - R DX A A D B R 2 it
2T 5 BRI 0, 2% IS [ M DX = 2005 I 1R T S A
AHTA], I PR B WL B E 2 T 24 1 CRABFICRKP 43 5 % 2
A 255, BER AN b DX A N REZE SR T4 TR 24 9 W) A
TR IT B R AR 2 M X DL AT S 2% M. R, =
853 1) AT N v il 98 5 B AT T Ay e 2 B2 SR A [
HF CRKPAY 73 B S AE AN A B ARAF RS B A 25 5%, LI XS
LAEBE BIRTY, T EARYE X | AR . SRR B T
LA BLAN, IV gy EE L 24 WS I A, XK A AR
B . N[ X A HEREA T 43 T2 00BN B s A

25 Lk, AFSE I T 20214F 4 F-E KX 3625
Wi et I e 2 A N D D 313 % it 245 46 A0 S 161 5 e
MRSA , CRKP & CRABA SR J& 5 5 H i 5 T AL I 195
JERBR o Bt I PR 22 T 24 T 1) 1 R, 4 AT R S
52, DR MM AR B 5 AR D T 24 W T R 53, R B
IRIT TSR, IR AR, SRR A TS .

* * *

FEERBREN B T SO B 5 Bl
AL VIR BRI B S g S 1, 1 BRI 5 ST A TP Mo
T HE B, AL RITARI, SEAERIEA E HE , RSB THE
SR SRS o 2R, B 5 ST IE ST L R BRI, BRSSO I L R
IR WA VRN B S A 1, A B ARk EREAITK I
FOEADT PHADTFE . RUERI 3 5 A SR, RF R OTESUIE
RO FAS B R OEBEUR . M S A A B S R S A, IR 5818
RS e S RI, AT H A B RO B AR S A B e
YEo A VEH B AR s SO AC A T, HXPH 2R R RRA A T
YESE R, IR R TAER I Iy w6 5%

Author Contribution TANG Sishi is responsible for conceptualization,

=
iira

formal analysis, methodology, software, visualization, writing--original
draft, and writing--review and editing. XIAO Yuling and LI Jing are
responsible for investigation and project administration. LI Dongdong is
responsible for funding acquisition, resources, and supervision. WU Siying
is responsible for conceptualization and data curation. HUANG Xiyue is
responsible for formal analysis, methodology, software, visualization,

writing--original draft, and writing--review and editing. LI Jin, YANG Ling,



994 PUN S22 (B2 )

5 554

LI Jin, WANG Tong, and ZHANG Ge are responsible for formal analysis,
investigation, validation, and writing--review and editing. XU Yingchun is
responsible for conceptualization, project administration, resources,
supervision, and writing--review and editing. XIE Yi is responsible for
conceptualization, funding acquisition, project administration, resources,
supervision, and writing--review and editing. All authors consented to the
submission of the article to the Journal. All authors approved the final
version to be published and agreed to take responsibility for all aspects of

the work.
RIBEIPR  FrAEE BRI 2 rh
Declaration of Conflicting Interests All authors declare no competing

interests.

£ % X W

(1] P EEUF R, E5 T R e ) (202140 B E A R I Sl &

JRAE). (2022-10-26) [2023-12-22]. https://www.gov.cn/xinwen/2022-10/
26/content_5721786.htm.
The Chinese Government Website. Department of aging health, national
health commission: Communique on the Development of the National
Cause for Aging in 2021. (2022-10-26) [2023-12-22]. https://www.gov.cn/
xinwen/2022-10/26/content_5721786.htm.

[2]  GBD 2019 Ageing Collaborators. Global, regional, and national burden of
diseases and injuries for adults 70 years and older: systematic analysis for
the Global Burden of Disease 2019 Study. BMJ, 2022(376): e068208. doi:
10.1136/bmj-2021-068208.

[3] Clinical and Laboratory Standards Institute (CLSI). Performance
Standards for Antimicrobial Susceptibility Testing. 31st ed. CLSI
supplement M100-S31. Wayne, PA: CLSI. 2021.

[4] U.S.Food and Drug Administration. FDA-identified interpretive criteria.
(2022-02-01) [2023-12-15]. https://www.fda.gov/drugs/development-
resources/tigecycline-injection-products.

(5] SU%E, RISTY, Worte, % dhE L W HER A SR A Meta 3T
T EAEIE B2 2 2% 7, 2023, 23(8): 901-907. doi: 10.7507/1672-2531,
202303062.

JIAY, ZHOU Z T, CAO X H, et al. Meta-analysis of sub-health status
detection rate in Chinese college students. Chin J Evid Med, 2023, 23(8):
901-907. doi: 10.7507/1672-2531.202303062.

(6] European Commission. Population ageing in Europe: facts, implications
and policies. Luxembourg: Publications Office of the European Union,
2014: 7-13.

[7]  ABAT C, ROLAIN ] M, DUBOURG G, et al. Evaluating the clinical
burden and mortality attributable to antibiotic resistance: the disparity of
empirical data and simple model estimations. Clin Infect Dis, 2017,
65(Suppl 1): S58-63. doi: 10.1093/cid/cix346.

(8] WA, FhAE, AUk, 2. 20214F CHINET = 40 25 il 2022,
22(5): 521-530. doi: 10.16718/j.1009-7708.2022.05.001.

HU F P, GUOY, ZHU D M, et al. CHINET surveillance of antimicrobial

resistance among the bacterial isolates in 2021. Chin J Infect Chemother,

2022, 22(5): 521-530. doi: 10.16718/j.1009-7708.2022.05.001.

[9] KIMSJ,RYUJH,KIMY B, et al. Management of Candida urinary tract
infection in the elderly. Urogenit Tract Infect, 2019, 14(2): 33. doi: 10.
14777/uti.2019.14.2.33.

[10] DIALLO O O, BARON S A, ABAT C, et al. Antibiotic resistance
surveillance systems: a review. ] Glob Antimicrob Resist, 2020, 23:
430-438. doi: 10.1016/j.jgar.2020.10.009.

[11] European Centre for Disease Prevention and Control. Antimicrobial
resistance in the EU/EEA (EARS-Net) - Annual Epidemiological Report
for 2020. (2022-07-25) [2023-12-22]. https://www.ecdc.europa.eu/
en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-
epidemiological-report-2020.

[12] WHO. Global antimicrobial resistance and use surveillance system
(GLASS) report: 2021. ( 2021-07-09) [2023-12-22]. https://www.who.int/
publications/i/item/9789240027336.

[13] GRANOV D, DEDEI-LJUBOVI A, SALIMOVI-BEI I. Characterization of
carbapenemase-producing Klebsiella pneumoniae in clinical center
university of Sarajevo, Bosnia and Herzegovina. Microb Drug Resist,
2020, 26(9): 1038-1045. doi: 10.1089/mdr.2019.0188.

[14] BIOMQUIST K C, NIX D E. A critical evaluation of newer B-lactam
antibiotics for treatment of Pseudomonas aeruginosa infections. Ann
Pharmacother, 2021, 55(8): 1010-1024. doi: 10.1177/1060028020974003.

[15] PANG Z, RAUDONI R, GLICK B R, et al. Antibiotic resistance in
Pseudomonas aeruginosa: mechanisms and alternative therapeutic
strategies. Biotechnol Adv, 2019, 37(1): 177-119. doi: 10.1016/j.
biotechadv.2018.11.013.

[16] KEMPF M, ROLAIN J M. Emergence of resistance to carbapenems in
Acinetobacter baumannii in Europe: clinical impact and therapeutic
options. Int J Antimicrob Agents, 2012, 39(2): 105-114. doi: 10.1016/j.
ijantimicag.2011.10.004.

[17] HACKELM A, BADAL R E, BOUCHILLON S K, et al. Resistance rates of
intra-abdominal isolates from intensive care units and non-intensive care
units in the united states: the study for monitoring antimicrobial
resistance trends 2010-2012. Surg Infect (Larchmt), 2015, 16(3): 298-304.
doi: 10.1089/sur.2014.060.

[18] TACCONELLI E, CARRARA E, SAVOLDI A, ef al. Discovery, research,
and development of new antibiotics: the WHO priority list of antibiotic-
resistant bacteria and tuberculosis. Lancet Infect Dis, 2018, 18(3):
318-327. doi: 10.1016/S1473-3099(17)30753-3.

(2024 - 01 - 1144, 2024 - 07 — 074&[1])
HfE £ N

FEHORBL A SCfdft AR AL 2228 4 — R e At A
BY NG 4.0 BR4 7] 3 (CC BY-NC 4.0), FE404E B %5

https://creativecommons.org/licenses/by/4.0/

OPEN ACCESS This article is licensed for use under Creative Commons
Attribution-NonCommercial 4.0 International license (CC BY-NC 4.0). For more
information, visit https://creativecommons.org/licenses/by/4.0/.

© 2024 (PUJIRZ2 AR B2 YR T A

Editorial Office of Journal of Sichuan University (Medical Science)


https://www.gov.cn/xinwen/2022-10/26/content_5721786.htm
https://www.gov.cn/xinwen/2022-10/26/content_5721786.htm
https://www.gov.cn/xinwen/2022-10/26/content_5721786.htm
https://www.gov.cn/xinwen/2022-10/26/content_5721786.htm
https://www.gov.cn/xinwen/2022-10/26/content_5721786.htm
https://www.gov.cn/xinwen/2022-10/26/content_5721786.htm
https://www.gov.cn/xinwen/2022-10/26/content_5721786.htm
https://www.gov.cn/xinwen/2022-10/26/content_5721786.htm
https://doi.org/10.1136/bmj-2021-068208
https://doi.org/10.1136/bmj-2021-068208
https://doi.org/10.1136/bmj-2021-068208
https://doi.org/10.1136/bmj-2021-068208
https://doi.org/10.1136/bmj-2021-068208
https://doi.org/10.1136/bmj-2021-068208
https://www.fda.gov/drugs/development-resources/tigecycline-injection-products
https://www.fda.gov/drugs/development-resources/tigecycline-injection-products
https://www.fda.gov/drugs/development-resources/tigecycline-injection-products
https://www.fda.gov/drugs/development-resources/tigecycline-injection-products
https://www.fda.gov/drugs/development-resources/tigecycline-injection-products
https://www.fda.gov/drugs/development-resources/tigecycline-injection-products
https://www.fda.gov/drugs/development-resources/tigecycline-injection-products
https://doi.org/10.7507/1672-2531.202303062
https://doi.org/10.7507/1672-2531.202303062
https://doi.org/10.7507/1672-2531.202303062
https://doi.org/10.7507/1672-2531.202303062
https://doi.org/10.7507/1672-2531.202303062
https://doi.org/10.7507/1672-2531.202303062
https://doi.org/10.7507/1672-2531.202303062
https://doi.org/10.7507/1672-2531.202303062
https://doi.org/10.7507/1672-2531.202303062
https://doi.org/10.1093/cid/cix346
https://doi.org/10.1093/cid/cix346
https://doi.org/10.16718/j.1009-7708.2022.05.001
https://doi.org/10.16718/j.1009-7708.2022.05.001
https://doi.org/10.16718/j.1009-7708.2022.05.001
https://doi.org/10.16718/j.1009-7708.2022.05.001
https://doi.org/10.16718/j.1009-7708.2022.05.001
https://doi.org/10.16718/j.1009-7708.2022.05.001
https://doi.org/10.14777/uti.2019.14.2.33
https://doi.org/10.14777/uti.2019.14.2.33
https://doi.org/10.14777/uti.2019.14.2.33
https://doi.org/10.1016/j.jgar.2020.10.009
https://doi.org/10.1016/j.jgar.2020.10.009
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.ecdc.europa.eu/en/publications-data/antimicrobial-resistance-eueea-ears-net-annual-epidemiological-report-2020
https://www.who.int/publications/i/item/9789240027336
https://www.who.int/publications/i/item/9789240027336
https://doi.org/10.1089/mdr.2019.0188
https://doi.org/10.1089/mdr.2019.0188
https://doi.org/10.1177/1060028020974003
https://doi.org/10.1177/1060028020974003
https://doi.org/10.1177/1060028020974003
https://doi.org/10.1016/j.biotechadv.2018.11.013
https://doi.org/10.1016/j.biotechadv.2018.11.013
https://doi.org/10.1016/j.biotechadv.2018.11.013
https://doi.org/10.1016/j.ijantimicag.2011.10.004
https://doi.org/10.1016/j.ijantimicag.2011.10.004
https://doi.org/10.1016/j.ijantimicag.2011.10.004
https://doi.org/10.1089/sur.2014.060
https://doi.org/10.1089/sur.2014.060
https://doi.org/10.1016/S1473-3099(17)30753-3
https://doi.org/10.1016/S1473-3099(17)30753-3
https://doi.org/10.1016/S1473-3099(17)30753-3
https://doi.org/10.1016/S1473-3099(17)30753-3
https://doi.org/10.1016/S1473-3099(17)30753-3
https://doi.org/10.1016/S1473-3099(17)30753-3
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	1 资料与方法
	1.1 研究对象
	1.2 研究方法
	1.2.1 菌种鉴定
	1.2.2 抗菌药物敏感性试验
	1.2.3 重要耐药菌检测
	1.2.4 数据处理及统计分析


	2 结果
	2.1 中国老年感染人群分布情况
	2.2 病原菌来源科室情况
	2.3 病原菌分布情况
	2.4 革兰阳性球菌耐药性分析
	2.5 革兰阴性杆菌抗菌药物敏感性及耐药性分析
	2.6 临床常见的重要耐药菌分析
	2.7 中国不同地区病原菌差异分析
	2.8 不同年龄段病原菌分析

	3 讨论
	参考文献

