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The White House Plan To Combat
Antibiotic Resistance

1.Slow the emergence of resistant
bacteria and prevent the spread of
. resistant infections;
i 2.Strengthen national One-Health
“ & surveillance efforts to combat
resistance;
3.Advance development and use of
rapid and innovative diagnostic
tests for identification and

4.Accelerate basic and applied research and development
for new antibiotics,other therapeutics,and vaccines; and

5.Improve international collaboration and capacities for
antibiotic-resistance prevention, surveillance, control, and
antibiotic research and development.
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Global-PPSERZ4EER,
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Y. 53EZR. 335K AMAC ) LEMFTE ) IERRSHERH O BEX
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Degree of participation

v ARESENF R TREES | it gt o -
BIES5 et gaE e
PPS: point prevalence 4;% e
survey ’ .
2C;9H

ECCMID: FX ¥l PR A= 4 _
#%ﬂ{?%ﬁj{% N = 53 C (countries) . 000@ ~

N = 335 H (hospitals)

bioMérieux and Antwerp University unveil the final results of the first Global
Point Prevalence Survey of antibiotic use and resistance rates in hospitals.2016
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Worldwide mean AM prevalence rate= 34.7%

Top 10 most prescribed antibiotics (ATC JO1)
for therapeutic use, by UN region

Austalia East& West&

North East  South West BNew South Central North South Al
Europe furope Europe Europe Afica Zealind Asa  Asa  America America Regions
Antimicrobial name X % % % % %X % % % % %
N antiblotics (ATCJ01) | (n=3441) (n=651) (n=4908) (n=B074) (n=1366) (n=1021) (n=4785) (n=2088) (n=2392) {n=1964) (n=30631)
il 134 86 63 75 712 83 97 30 18 06 12
Cettriaxone 34 49 14 59 161 102 93 183 16 M4 11
Piperaclin/entyme inhibitor| 154 05 76 99 02 91 96 64 129 59 8
iprofoxacin 37 91 97 13 18 37 42 57 61 sS4 [
18 28 45 34 16 36 64 57 120 111 5.

49 51 40 a1 29 31 78 59 58 59 5
56 23 45 25 14 83 30 62 54 80 4
09 20 40 31 18 [ 01 uy 13 3
95 18 25 39 53 51 10 43 17 11 3
29 06 18 42 18 51 24 a5 05 03 3

bioMérieux and Antwerp University unveil the final results of the first Global Bold=proportional use =6%
. e . . . . Overview of antibiotic prescribing rates for prophylactic use are provided in
Point Prevalence Survey of antibiotic use and resistance rates in hospitals.2016 ;
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‘ Table 2 Total usages of all antibiotics in China and other developed countries.

%

| Usage (tons) 2
 —Country ) o Total Human Animals DIb Antibiotics — —> 36 Target Antibiotics
1 China 2013 162000 77760 84240 157 Total usage of all antibiotics: Urine
UK 2013 1060 641 420 27.4 162000 tons . SFeces. ¢
USA 2011/2012 17900 3290 14600 28.8 b ;
Canada 2011 b 251 - 20.4 (WWTPsor Not)
Europe 2003 - 3440 - 20.1

. Water: 46%,

K { 'l-.‘m'lronmenlal )
SoBroces_~

1. Environmental Science & Technology 49, 6772-6782.
2.Biosci Trends. 2016;10(1) : 1-6.
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The Actions of China in Containing Antimicrobial Resistance. In AMR
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taphylococcus aurQ

lebsiella

J

cinetobacter

’ " seudomonas

Hnterobacter

Chin Infect Dis. 2009 J1an 1:48(1).
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Name of bacterium/ Examples of typical No. out of 194 Membear N?’ 2 WHD iy .
: : - with national reports of
resistance diseases States providing daia N ,
50% resistance or more
Escherichia cali/ Urinary tract/infections, blood
streaminfections
» __--ws 3" gen.cephalosporins 86 516
¥ - vs fluoraguinclones 92 8/6
| Klebsiella ppeumaniaey Pneumonia, blopd-stream
L} infections, urinary tract
7 infections
- ¥s 3™ gen. cephalosporing 87 bl6
-_vs-3™ carbapenems 71 216
Staphylococeus aureus/ Wound infections, blood
stream infections
- wvs methicillin "MRSA” 85 516

=R :’XT%'JLI EI/\JJE"\

Bacteria commonly causing infections in hospitals and in the community

Antimicrobial resistance: global report on
surveillance,2014.
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The Burden of MRSA

0 Increased hospitalization 13 [A] & K
B MRSA inf_ect_ions increase th_e median length of hospital stay for

for methicillin-susceptible S aureus [MSSA]) and surgical site
infections (SSIs) (median: 23 days for MRSA versus:14 days for
MSSA)

0 Increased costi¥ a2t H

B  MRSA infections increase per-patient hospital costs in New York
City 'hospitals by approximately $2500 to $3700 (expressed in
1995 dollars) compared with MSSA

B Direct hospital cost from nosocomial MRSA bacteremia is 2.8 times
greater than that for MSSA bacteremia

B MRSA SSIs increase median hospital cost by approximately
$40,000 compared with MSSA infections

O Increased mortality ¥insbr: =

m Nosocomial MRSA infections are associated with higher mortality
compared with MSSA (21% versus 8%)

B MRSA SSIs are associated with a higher 90-day mortality rate
(20.7% for MRSA versus 6.7% MSSA)

Abramson MA, Sexton DJ. Infect Control Hosp Epidemiol. 1999;20:408-411.
Engemann JJ et al. Clin Infect Dis. 2003;36:592-598.
Rubin RJ et al. Emerg Infect Dis. 1999;5:9-17.
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FLE 2 PKIPD 22K

S INNEIR R A FrEeig kK AUCIMIC

RS RS TR A i 12 Freeisi ik Cmax/MIC;
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Carbapenems for
Carbapenemase-Producing K.

FoY2V=TRT2272 1215 V- R—

1 The following conditions should
be met
B Carbapenem MIC <4 mcg/mL

B High-dose, prolonged-infusion
regimen is administered

B If present, can be administered in
combination with another active
agent

Daikos & Markogiannakis Clin Microbiol Infect 2011;17:1135



Double Carbapenem Therapy
for Colistin-R CRKP

Ertapenem plus Meropenem or
Doripenem combination was
successfully used in Colistin-R KPC
producing K. pneumoniaée
bacteremias

Ertapenem presumed to act as a
suicide substrate for KPC and
permitted the other carbapenem to
be active
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MALDI-TOF
Mass Spectrometry - its principle

Matrix Assisted Laser Desorption/lonization - Time-of-Flight

d

o R
Laser The matrix - a
small slightly
l M. m. 2 acidic organic
== 2 *I  molecule -co-
hml o Desctor  crystallizes with
L e 2217 % the sample




Principle of the Test

R Carbapenemase -
S-R
HO
m — T
0 0 SR
COOH H,N
COOH
Carbapenems Acid production

Imipenem

Meropenem

Ertapenem

Doripenem

Colorimetric detection pH




Detection Carbapenemase
Producers by Carba NP Test

Carba NP test on positive blood culture

Positive Negative
Sensitivity Specificity

Carbapenemase types Tested isolates (n) n % n % (%) (%)
KPC 50 50 100 0 0 100 100
IMP 27 27 100 0 0 100 100
VIM 37 37 100 0 0 100 100
NDM 33 33 100 0 0 100 100
OXA-48-like 46 42 91.3 4 8.7 91.3 100
No carbapenemase 74 0 0 74 100 - -

Total results 97.9 100

n, number of isolates.
-, not determined.
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Infectious Diseases Society of America and the
Society for Healthcare Epidemiology of America
Guidelines for Developing an Institutional Program
to Enhance Antimicrobial Stewardship

I Timothy H. Dellit,' Robert C. Owens,” John E. McGowan, Jr.* Dale N. Gerding,' Robert A. Weinstein,®
John P. Burke," W. Charles Huskins,” David L. Paterson,® Neil 0. Fishman,® Christopher F. Carpenter,” P. J. Brennan,’
Marianne Billeter,”" and Thomas M. Hooton™

2007 IDSA/SHEA : EfRinEY BT INisR
A

M

SHEA/IDSA/PIDS POLICY STATEMENT

Policy Statement on Antimicrobial Stewardship by the Society for
Healthcare Epidemiology of America (SHEA), the Infectious
Diseases Society of America (IDSA), and the Pediatric
Infectious Diseases Society (PIDS)

Society for Healthcare Epidemiology of America; Infectious Diseases Society of America;
Pediatric Infectious Diseases Society

1. Dellit TH et al. Clinical Infectious Diseases 2007; 44:159-77.
2. Infect Control Hosp Epidemiol. 2012 Apr;33(4):322-7.
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From The JAMA Network

National Burden of Invasive Methicillin-Resistant
Staphylococcus aureus Infection

Preeti N. Malani, MD, MSJ }:
2014 %E@%ﬁﬂﬁ@?ﬁ@%ﬁﬁéﬁ%ﬂ%@%ﬁﬁ TR

- R MRSA B RRIRFRREN "EFPERX  HXAR " GMEERME

MRSA B 60%, THAZTHAE] , MERFTZBRIARETFE 28%

- HERRIR(47%) , [BEBIIREAE(43%) , FIHEZENT(31%)RIZARTE NRIXEEE.

B R ET DA EMRE TAMRIR(79%) , AR 30% B& B EKEFETGE

TEEESANNRRESR , 7 FaERHARERERAIEURLD T 54% ; FZRM 2005 &F
89 9.7/10 5 RFEE 2011 £/ 4.6/10 5. [MREERERAEFEZRME MRSA BER(71%)H9K
Z# , ICU NIRHREHIEZE (26%)

JAMA 2014 Apr: 311(14Y1438-9_
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