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hEME (R ) B R
Exogenous infection, cross or horizontal
infection

Microorganisms originate from other patients or
healthcare personnel (e.g., S. aureus) or from
inanimate objects (e.g., Acinetobacter
baumannii)

REME (P 2SR AE) B %
Endogenous infection (e.g., E. coli), self infection,
latent infection (e.g., TB)

Microorganisms originate from the patient’s

own bod
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Enterobacteriaceae

Methicillin-resistant MRSA Hoxacillin& ## 42 24 ¢ § § 3% 7
Staphylococcus aureus

Carbapenem-resistant CRAB ¥fcarbapenem (imipenem, meropenem) £ o
Acinetobacter baumannii Z 4+ 2_ Acinetobacter baumannii
Vancomycin-resistant VRE $tvancomycin £ L% {4 2 % 5k 7
enterococci

Carbapenem-resistant CRE ¥+carbapenem (ertapenem, imipenem,

meropenem) £ ## 4 2 % iE A
Enterobacteriaceae > # £NDM-1 (New
Delhi metallo- 8 -lactamase 1 )% g F & %
JE 0 M F e A0 4R F (Klebsiella
pneumoniae) % = % 4 7 (Escherichia

coli) &% &
Clostridium difficile FIEEH Rk 15 7
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North America Europe

VRE (E. faecium) 66.9% VRE (E. faecium) 15.1%
MRSA 53.2% MRSA 25.4%
ESBL-K. pneumoniae 9.8% ESBL-K. pneumoniae 16.4%
A. baumannii (IMP-R) 13.5% A. baumannii (IMP-R) 15.0%
P. aeruginosa (IMP-R) 15.0% P. aeruginosa (IMP-R) 17.4%

Enterobacter spp. (Caz-R) 35.7% Enterobacter spp. (Caz-R) 42.8%

Latin America

VRE (E. faecium) 49.6% ng (PEaCf:eCcium) 23.6%
MRSA | 46.2% MRSA 41.2%
ESBL-K. pneumoniae 38.6% ESBL-K. pneumoniae 20.9%
A. baumannii (IMP-R) 37.5% A. baumannii (IMP-R) 35.5%
P. aeruginosa (IMP-R) 33.2% P. aeruginosa (IMP-R) 18.1%
Enterobacter spp. (Caz-R) 33.3% Enterobacter spp. (Caz-R) 60.0%

Available at www.testsurveillance.com. accessed June 11, 2010



Taiwan Nosocomial Infection Surveillance (TNIS)
FEERREGR System
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2003 2004 2005 2006F 2007#% 2008F 2009% 20104 20114 2012501

Candida species <p

8 8 7 5 | 1 1 1 | 1
Acinetobacter baumannii 3 3 2 3 2 2 2 2 2 2
Pseudomonas aeruginosa 2 1 1 1 3 3 3 3 4 3
Escherichia coli 4 4 3 2 4 4 4 4 3 4
Staphylococcus aureis | 2 4 6 6 5 7 7 6 7
Klebsiella preumoniae 5 5 5 4 5 6 5 5 5 6
Yeast-like < 10 9 9 7 7 7 6 6 7 5
Enterobacter species 6 6 6 9 8 8 8 8 8 9
Coagulase negative staphylococci 7 8 8 9 9 9 9 9 8
Stenotrophomonas maltophilia 9 10 10 10 10 10 10 10 10 10
IR ER We pEEw T BEEEORE
A 2003 % 2004 #F 2005% 2006F 2007 % 2008#F 2009# 2010%F 2011%& 2012%01
Psendomonas aeruginosa 1 I I 1 1 2 5 4 5 4
Acinetobacter baumannii 2 3 -+ 2 | 1 I 2 3
Escherichia coli 4 + 2 3 5 4 3 5 3 2
Klebsiella pneumoniae 3 5 4 2 . 5 4 3 4 5
Staphylococcus uu@ 2 3 5 5 6 6 6 6 6 6
Candida species 11 10 9 6 3 3 2 2 1 1
Enterobacier species 6 6 6 7 7 7 7 8 7 8
Coagulase negative staphylococci 7 7 7 8 9 8 8 7 3 7
Yeast-like + 12 12 12 9 8 9 9 9 9 9
Proteus species 8 8 8 10 12 10 I 10 10 12
alwalil )
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Taiwan Nosocomial Infection Surveillance (TNIS)
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Taiwan Nosocomial Infection Surveillance (TNIS)
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SR Taiwan Nosocomial Infection Surveillance (TNIS)
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Taiwan Nosocomial Infection Surveillance (TNIS)

FEEEWEGR System
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Taiwan Nosocomial Infection Surveillance (TNIS)
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Pathogen

Incidence (per 100 discharges)

Average annual percent change

Chuang YC et al. J Hosp Infect 2010;76:143

1981 ALY (95% confidence interval)
Gram-positive aerobic bacteria 0.092 0.617 8.4 (7.0-9.8)
Staphylocccus aureus 0.024 0.203 10.3 (8.1 -12.5)
Methicillin-resistant 0.000 0.138 23.4 (16.9 - 30.2)
Gram-negative aerobic bacteria 0.291 1.137 54(4.7-6.1)
Acinetobacter species 0.040 0.217 7.7(6.3-9.1)
Extensively drug-resistant 0.000 0.045 62.1 (37.7 - 90.8)
Fungi 0.008 0.213 15.0 (9.9 - 20.4)
Candida albicans 0.000 0.105 13.5 (8.7 -18.4)

Taiwan CDC
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Methicillin-resistant Staphylococcus aureus (MRSA)
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Acinetobacter baumannii
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A% A B (320 )48 #FJAcinetobacter baumannii
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" NDM-1 : New-Delhi metallo beta-lactamase 1 » — #&+ 12 &
dEpk a BARE R T chm AT ¥ § @A TS
i ¥ ¥fluoroquinolones ~ aminoglycosides 4= 3 -lactams (4
u| g carbapenem)® % fifid 2 £ 5 &L

" P F 5 NDM-1 & Fledo 710 % 38 L
(Enterobacteriaceae) z i » H ¢ 15§ a0 % L4 (
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Emergence of a new antibiotic resistance mechanism in
India, Pakistan, and the UK: a molecular, biological, and

epidemiological study  }o 214 4w F AL T P-iE Aedh

France

l:lbiaNDM-l
B Other
NDM-1 cases
* 15 ¥ 50100 @7 >100
Diaspora population per count
| | [ | | [ _ | pora pop P h . '
2003 2004 2005 2006 2007 2008 2009 0 ©... O O...).... slide from Dr. Patrice Nordmann

Findings We identified 44 isolates with NDM-1 in Chennai, 26 in Haryana, 37 in the UK, and 73 in other sites in India
and Pakistan. NDM-1was mostly found among Escherichia coli (36) and Klebsidla prewmoniae (111), which were highly
resistant to all antibiotics except to tigecycline and colistin, K preumoniae isolates from Haryana were clonal bul
NDM-1 producers from the UK and Chennai were clonally diverse. Most isolates carried the NDM-1 gene on plasmids:
those from UK and Chennai were readily transferable whereas those from Haryana were nol conjugative. Many of the
UK NDM-1 positive patients had travelled to India or Pakistan within the past year, or had links with these countries.

Interpretation The potential of NDM-1 to be a worldwide public health problem is great, and co-ordinated international
surveillance is needed.  Kumarasamy et a;/ Lancet Infect Dis 2010;10: 597-602
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Staphylococcus aureus 10-78% =150 min
Vancomycin-resistant ~41% ~60 min
enterococci

Acinetobacter 3-15 % =150 min
Klebsiella 17% ~120 min
Serratia marcescens 15-24% =30 min
Candida 23-81% 60 min

Kampf G,Axel Kramer A. Clin Microbiol Rev 2004;17:863-93. Taiwan CDC

http://www.cdc.gov.tw
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The Risk of Hand and Glove Contamination after Contact with a VRE (+) Patient Environment. Hayden M,
ICAAC, 2001, Chicago, IL. VRE: vancomycin-resistant enterococci
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Staphylococcus aureus 4 wk-7 mo
Vancomycin-resistant enterococci 5d-4mo
Acinetobacter 3 d-5mo
Klebsiella 2 h-30 mo
Serratia marcescens 3d-2mo
Candida 1d-5mo

Acinetobacter may survive on dry inanimate objects for months,
comparableto S. aureus

Kampf G,Axel Kramer A. Clin Microbiol Rev 2004;17:863-93 Tﬂiwan C[)C

Kramer A et al. BMC Infect Dis 2006; 6:130-137.. http://www.cdc.gov.tw




v'Hospital hygiene

%5 % ﬁ‘g_ﬁ:?\ ﬁ%'ﬁ_ﬁ”gj’ E, v'Selective pressure of antibiotics

v'Spread of mobile genetic element
Weinstein RA. Emerg Infect Dis 2001

Physicians
Patients

By cross transmission
Patient — Staff — Patient
Patient — Environment/Equipmen
Patient — Patient

By antibiotic use
suppressing normal flora
increasing adherence / pathogenicity

Taiwan CDC
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[ Patients, family members and nursing aids

M Health care workers

6 ) ,
outbreak at a w Gl ¥ %1 iF

A
# SARSH *

e 5 rmunicipal B
8 ;  hospital - B g o A A ‘il’ﬁ
2 14  SARSH 4 &

2 2l Index IR Y
s 2 case b

% o olomld] ma
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®  Environmental surveys found 9 of 119 samples of inanimate objects (including a bookshelf and
bedding in the clean area) to be positive for SARS coronavirus RNA.

® SARS virus is stable in the environment at room temperature for 1~2 days
® Overloaded medical staff may breach preventive procedures and take inadequate precautions.

Chen et al. Emerg Infect Dis 2004;10:782 Taiwan CDC

http://www.cdc.gov.tw
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®ESBL: Extended Spectrum Beta-Lactamase producing Enterobacteriaceae
®VRE: Vancomycin-resistant Enterococcus
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Thank You for Your Attention!
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