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“It is not difficult to make microbes 

resistant to penicillin in the laboratory 

by exposing them to concentrations 

not sufficient to kill them, and the 

same thing has occasionally 

happened in the body…there is the 

danger that the ignorant man may 

easily under-dose himself and by 

exposing his microbes to non-lethal 

quantities of the drug make them 

resistant.” 

 

-Alexander Fleming, Nobel prize 

lecture, 1945 
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Nature Reviews: Drug Discovery. 2007: 6; 8-12. 
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Crit Care Med  2011; 39:1859 
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Antibiotics are INAPPROPRIATELY USED in a 

variety of ways 

 Given when they are not indicated 

 Continued longer than the clinical conditions 

required 

 Given at the wrong dose i.e. not renal function and 

weight-based dosing 

 Broad spectrum agents are used to treat very 

susceptible bacteria 

 The antibiotic is not targeted to an infection 
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Optimize Duration of Antibiotic Therapy 

• Avoid automatic 10-14-day course of therapy 

• New evidence for duration of therapy 
– Uncomplicated urinary tract infection: 3-5 days1 

– Community-acquired pneumonia: 3-7 days2 

– Ventilator-associated pneumonia: 8 days3 

– CR-BSI Coagulase-negative staphylococci: 5-7 days4 

– Acute Hem Osteomyelitis in children-21 days5 

– Meningococcal meningitis-7 days6 

– Uncomplicated secondary peritonitis with source control: 4-7 

days7 

– Uncomplicated SSTI8  5 days 

 
 

 

 

1. Clin Infect Dis 1999; 29:745-758  

2. Clin Infect Dis  2007; 44:S27-72  

3. JAMA 2003; 290:2588-2598 

4. Clin Infect Dis 2009; 49:1-45 

5. Pediatr Infect Dis 2010; 29:1123-1128 

 

 

6. N Engl J Med 1997; 336:708-716 

7. Clin Infect Dis 2010: 50:133-164 

8. Arch Intern Med 2004; 164:1669-1674 
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Why We Need To Improve Antibiotic Use? 

30-50% of antibiotic use in hospitals is unnecessary or 
inappropriate (CDC, 2014) 

 

Inappropriate use of antibiotic leads to: 

 the emergence of resistant bacteria 

 colonization or infection with a multidrug-resistant organisms, 
e.g. MRSA, CRE, VRE, ESBL 

 the development of Clostridium difficile associated infection 

 an increase in the risk of patient harm from side effects 

 unnecessary costs 
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Multidrug Resistant Organisms 

 (MDROs) 

Courtesy : ICB, CHP 
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The Perfect Storm 

Antimicrobial Resistance 
 



11 

Efforts to Control Resistance 
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 It is defined as the optimal selection, dosage, and duration of 
antimicrobial treatment that results in the best clinical outcome 
for the treatment or prevention of infection, with minimal 
toxicity to the patient and minimal impact on subsequent 
resistance  

 

 It can assist physicians to make an appropriate decision regarding 
antibiotic use and change antibiotic prescribing behaviors to 
reduce unnecessary use 

Antibiotic Stewardship Program 
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Prospective Audit and Feedback 

Back-end Approach 

Physician writes order 

1.)  Antibiotic 

Change/Continued based 

on Practice Guidelines 

2.)  Prescribing 

physician contacted and 

recommendation made 

 

Antibiotic is Dispensed 

 

At a later date, antibiotics are 

reviewed  

(Targeted list of antibiotics, 

C/S mismatches, ICU patients, 

duration) 
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Formulary Restriction/Preauthorization 

Front-end Approach 

 Advantages 

 Direct control over 

antimicrobial use 

 Effective control of 

antimicrobial use 

during outbreaks 

 Decreased 

inappropriate use 

of antimicrobials 

(and thus costs) 

 Disadvantages 

 Personnel needs 

 Antagonistic relationship 

(loss of autonomy) 

 Therapy may be delayed 

 De-escalation not 

addressed 

 ID physicians often exempt 

 Effectiveness in decreasing 

resistance is less clear 

 



15 

Goals of ASP 

 Reduce antibiotic consumption and inappropriate use 

 Reduce the emergence of multidrug-resistant 
organisms and C. difficile  

 Improve infection cure rates 

 Reduce adverse drug events 

 Increase adherence of treatment guideline 

 Save money 
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Rational Antibiotic Use in an ICU  

Rational use protocol 
Antibiotic use controlled 

by 4 ICU physicians 

(members of ARC) 

Written algorithms for use 

Systematic reassessment 

at days 3, 7, 10 

Twice-weekly meetings 

Results 

Antibiotic use  36% 

Resistant nosocomial  

infections  52% (P<10-5) 

MRSA  at yr 3; Enterobacteriaciae 

R at yr 4  

No change in PsA resistance or 

ESBL producers 

† Start of program 
* NI = Nosocomial infection 

 

 

 

Geissler A et al. Inten Care Med. 2003;29:49-54. 

 

Year 1994 1995† 1996 1997 1998 

Total NI* 

Patients 
99 97 105 116 109 

Total Days of 

Antibiotic Use 
3,658 3,314 2,974 2,496 2,311 

Total Antibiotic 

Costs (Euro) 
64,500 

52,20

0 

50,10

0 

40,95

0 
42,00 

% Antibiotic 

Resistance 
44% 53% 39% 31% 21% 
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Targeted antibiotic consumption and nosocomial C. difficile 
disease 
Tertiary care hospital; Quebec, 2003-2006 

Valiquette, CID 2007:45 S112 
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Clinical Outcomes Better With Antimicrobial Management 

Program   
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ASP led to a decrease in the 
inappropriate use of 
antibiotics, saving in medical 
expenses, reduction in the 
development of antimicrobial 
resistance and shortening of 
hospital stay 
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ASP was associated with a 
significant stepwise reduction 
in the use of cephalosporins 
and fluoroquinolones and a 
significant decrease in the 
incidence of C. difficile 
infection 
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Criterion 1.5.2 (Mandatory) 

The infection control system 
supports safe practice and 
ensures a safe environment for 
consumers/patients and 
healthcare workers 

 Guideline should be 
available on the use of 
antimicrobials 
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Antimicrobial-related Infection Control 

Programs in Private Hospitals 
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Antibiotic Stewardship Program (ASP) in 

HKSH  

(Jul 2010 to Jun 2014) 

17/11/2014 
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Methodology 

Data collection done by ICNs 
• Patients’ demographic data 
• Laboratory results 
• Antibiotic usage & usage 

Case audited by Clinical Microbiologists according to the recommendations of IMPACT 

Review the case if the big gun is 
used over 7 days 

Immediate Concurrent Feedback (ICF) 
is issued to the prescribers 

Prescription changes and patient’s outcome 
are tracked afterwards 

Inappropriate prescription Appropriate prescription 

*Interhospital Multi-disciplinary Programme on Antimicrobial ChemoTheary 

IT Department retrieves a list of patients utilizing audited 
big guns daily from Pharmacy to ICT 
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“Big Guns” Included In ASP 
 Cefepime (Maxipime) 

 Ceftazidime (Fortum) 

 Imipenem (Tienam) 

 Meropenem (Meronem) 

 Piperacillin-tazobactam 
(Tazocin)  

 Cefoperazone-sulbactam 
(Sulperazon) 

 Tigecycline (Tygacil) 

 Linezolid (Zyvox) 

 Vancomycin 

 

Newly added in Jul 2014 

 Daptomycin (Cubicin) 

 Ceftaroline fosamil (Zinforo) 

 Polymyxin E (Colistin) 

 Teicoplanin (Targocid) 
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Methodology 
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Total Number of ASP Cases 

Jul-Dec
2010

Jan-Jun
2011

Jul-Dec
2011

Jan-Jun
2012

Jul-Dec
2012

Jan-Jun
2013

Jul-Dec
2013

Jan-Jun
2014

Total cases audited 168 107 109 271 264 249 226 172

0

50

100

150

200

250

300

N
o

. o
f C

as
es

Total No. of ASP Cases

17/11/2014 



30 

Appropriateness of Prescriptions 

Jul-Dec
2010

Jan-Jun
2011

Jul-Dec
2011

Jan-Jun
2012

Jul-Dec
2012

Jan-Jun
2013

Jul-Dec
2013

Jan-Jun
2014

Appropriate (%) 73.81 75.7 84.4 91.14 92.8 94 92.5 93.6
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Appropriate Prescriptions
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Immediate Concurrent Feedback 

(ICF) Issued to Prescribers 

17/11/2014 
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Cases Followed Immediate 

Concurrent Feedback  

Jul-Dec
2010

Jan-Jun
2011

Jul-Dec
2011

Jan-Jun
2012

Jul-Dec
2012

Jan-Jun
2013

Jul-Dec
2013

Jan-Jun
2014

Response 21.7 12.5 36.4 46.2 46.2 22.2 37.5 54.5

Not response 43.5 75 45.5 30.8 53.8 55.6 62.5 36.4

No response necessary 34.8 12.5 18.1 23 0 22.2 0 9.1
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Reasons for  

Inappropriate Prescription 

17/11/2014 
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Number of ASP Cases in  

Broad Spectrum Antibiotics 

Doripenem Cefepime Meropenem
Piperacillin-
tazobactam

Imipenem Tigecycline Linezolid Ceftazidime
Cefoperazone-

sulbactam
Vancomycin

Jul-Dec 2010 5 27 100 27 3 2 4

Jan-Jun 2011 1 18 55 18 4 5 6

Jul-Dec 2011 0 12 60 27 2 2 6

Jan-Jun 2012 0 6 125 51 9 3 14 13 21 29

Jul-Dec 2012 2 4 118 41 7 2 20 27 15 28

Jan-Jun 2013 2 7 93 60 10 8 19 21 6 23

Jul-Dec 2013 0 3 100 51 6 1 17 15 11 22

Jan-Jun 2014 0 2 73 55 9 4 12 10 4 3
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Antimicrobial Resistance Surveillance  
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The establishment of collaboration 

between CHP and Private Hospitals 

Established 
since 2006 

Antimicrobial 
Resistant Organisms 
(ARO) Surveillance 
in Private Hospitals 

Discussed on WHO 
module ARO 
surveillance, AST 
panel, 1st positive 
isolates, with 
reference to DH, HA 
& CDC 
recommendations 

Lab service 
Questionnaire, data 
management, 
antimicrobial 
sensitivity testing, 
quality control… 
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Working Group of Collaboration  

between CHP & Private Hospitals  

on Safe Use of Antibiotics  

& Infection Control 

 Increase collaboration between CHP & Private 
Hospitals related to infection control 

 Enhance communication & experience sharing 
among members 

 Establish a central database related to antibiotics 
use & resistance, with regular update to members 
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Working Group 2014 

• Infection Control Branch, CHP 

• Canossa Hospital (Caritas) 

• Evangel Hospital 

• Hong Kong Adventist Hospital 

• Hong Kong Baptist Hospital 

• Hong Kong Sanatorium & Hospital  

• Matilda International Hospital 

• Precious Blood Hospital 

• St. Paul’s Hospital 

• St. Teresa’s Hospital 

• Union Hospital 

• Tsuen Wan Adventist Hospital 

Chairman Dr Dr WONG Tin Yau, Andrew & Co-Chairman Dr YUNG Wai Hung, Raymond 
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What have we done? 
 Conducted regular meetings  

 Ad hoc subgroup, e.g. Hand Hygiene Campaign 2014 Working 

Group  

 Monitoring of the antibiotic sensitivities of the five selected bacteria 

• ICB collated antibiotic sensitivities data on the five selected bacteria 

from each private hospital, analyze and tabulate the data 

• The aggregated data was then be shared in the meetings and 

newsletters among healthcare professionals in private hospitals for 

internal references 

 Surveillance of MDROs 

 Experience sharing on infection control against VRE, MRSA etc. 
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Bad Bugs, No Drugs1 

 Declining research investments in 

antimicrobial development2,3 

 The Antimicrobial Availability Task 

Force of the IDSA identified 

problematic pathogens including 

gram-negative bacteria2 

 Problematic pathogens can “escape” 

the activity of antibacterial drugs3  

 “ESKAPE”(ESCAPE) pathogens 

include 

 Escherichia coli 

 Staphylococcus aureus 

 Klebsiella pneumoniae(C.difficle) 

 Acinetobacter baumannii 

 Pseudomonas aeruginosa 

 Enterobacter spp    

1. Infectious Diseases Society of America. Bad Bugs, No Drugs: As Antibiotic Discovery 
Stagnates, A Public Health Crisis Brews. 
July, 2004. http://www.idsociety.org/WorkArea/showcontent.aspx?id=5554. Accessed January 
15, 2009. 2. Talbot GH, et al. 
Clin Infect Dis. 2006;42:657-68. 3. Boucher HW, et al. Clin Infect Dis. 2009;48:1-12. 
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Antibiotic sensitivities of the five 

selected bacteria: 

 Staphylococcus aureus 

 Escherichia coli 

 Klebsiella species 

 Pseudomonas aeruginosa 

 Acinetobacter species 

Monitor the trend of change regarding: 

 Overall sensitivity pattern from all specimens  

 Sensitivity patterns of the top two specimens for 

each bacteria 

 Important specimen type e.g. blood 



42 Antibiotic Sensitivity data 2013 from 

Private Hospitals – S. aureus 
Data of isolates from 10 hospitals 

 

VAN: vancomycin  GEN: gentamicin  ERY: erythromycin  CLD: clindamycin 
PEN: penicillin  SXT: co-trimoxazole 

*MRSA = S. aureus resistant to cloxacillin/ oxacillin/ methicillin/ cefoxitin 

% of MRSA = % of MRSA among all S. aureus isolates 

Blood & Top 2 specimens 

Period
No. of

Isolates
MRSA VAN GEN ERY CLD PEN Linezolid SXT

Fusidic

acid
Rifampicin

2013

Total
4013

807

(20%)

3204/3204

(100%)

2711/3027

(90%)

2295/3396

(68%)

1159/1668

(69%)

262/2383

(11%)

2065/2066

(100%)

3162/3248

(97%)

1411/1446

(98%)

672/699

(96%)

Specimen

Type

No. of

Isolates
MRSA VAN GEN ERY CLD PEN Linezolid SXT

Fusidic

acid
Rifampicin

Blood 49 10 (20%)
39/39

(100%)

29/32

(91%)

31/40

(78%)

18/24

(75%)

1/28

(4%)

29/29

(100%)

36/36

(100%)

19/19

(100%)

9/10

(90%)

Sputum 1101
266

(24%)

782/782

(100%)

808/917

(88%)

652/977

(67%)

224/378

(59%)

95/761

(12%)

502/502

(100%)

734/752

(98%)

329/336

(98%)

122/130

(94%)

Wound

swab
947

224

(24%)

742/742

(100%)

557/608

(92%)

480/738

(65%)

372/485

(77%)

29/332

(9%)

610/611

(100%)

783/824

(95%)

389/408

(95%)

107/110

(97%)

All specimens 
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% of MRSA +ve in specimen cultured 

with S. aureus 

  2012 (11 hospitals) 2013 (10 hospitals) P value 

Total no. of isolate 3576 4013 

Blood 15% (5/34) 20% (10/49) 0.5067 

Sputum 20% (187/927) 24% (266/1101) 0.0317 

Wound swab 23% (185/801) 24% (224/947) 0.7838 
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PHLSB Data 

 

http://www.chp.gov.hk/en/data/1/10/641/697/3346.html 

 

http://www.chp.gov.hk/en/data/1/10/641/697/3346.html
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Bacterial pathogen isolation and 

percentage of antimicrobial resistance - 

out-patient setting, in 2014 

The presented figures refer to specimens received during the 

designated month. 

 

 

http://www.chp.gov.hk/en/data/1/10/641/697/3346.html 

 

http://www.chp.gov.hk/en/data/1/10/641/697/3346.html
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MRSA in HA hospitals  

Courtesy : CICOHA 
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AMC: amoxicillin + clavulanic acid     LEV: levofloxacin     SXT: co-trimoxazole   

AMP: ampicillin     MEM: meropenem     IMI: imipenem 

NIT: nitrofurantoin     NAL: nalidixic acid   

Antibiotic Sensitivity data 2013 from 

Private Hospitals – E. coli 
Data of isolates from 10 hospitals 

All Specimen 

Blood & top 2 specimens 

Period
No. of

Isolates
ESBL AMC LEV SXT AMP Ertapenem MEM IMI NIT NAL

2013 Total 7627
1909

(25%)

5103/6968

(73%)

3476/5025

(69%)

2573/4569

(56%)

2057/7096

(29%)

5120/5126

(100%)

5511/5517

(100%)

5033/5035

(100%)

2857/3124

(91%)

154/550

(28%)

Specimen

Type

No. of

Isolates
ESBL AMC LEV SXT AMP Ertapenem MEM IMI NIT NAL

Blood 228
69

(30%)

124/190

(65%)

95/157

(61%)

56/120

(47%)

49/226

(22%)

147/147

(100%)

185/185

(100%)

136/136

(100%)

Urine 5452
1273

(23%)

3691/4931

(75%)

2457/3461

(71%)

1969/3378

(58%)

1517/5064

(30%)

3573/3574

(100%)

3838/3840

(100%)

3456/3457

(100%)

2843/3109

(91%)

153/549

(28%)

Pus

aspirate
466

116

(25%)

307/430

(71%)

226/308

(73%)

129/241

(54%)

115/446

(26%)

313/313

(100%)

339/339

(100%)

325/325

(100%)

2/2

(100%)
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% of ESBL+ve in specimen cultured 

with E. coli 

  
2012  

(11 hospitals) 

2013  

(10 hospitals) 
P value 

Total no. of isolate 6552 7627 

Blood 24% (46/191) 30% (69/228) 0.1580 

Urine 23% (1070/4639) 23% (1273/5452) 0.7364 
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Bacterial pathogen isolation and 

percentage of antimicrobial resistance - 

out-patient setting, in 2014 
The presented figures refer to specimens received during the designated month: 

 

 

http://www.chp.gov.hk/en/data/1/10/641/697/3346.html 

 

http://www.chp.gov.hk/en/data/1/10/641/697/3346.html
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ESBL in HA hospitals  

Courtesy : CICOHA 
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Antibiotic Sensitivity data 2013 from Private 

Hospitals – Klebsiella spp. 
Data of isolates from 10 hospitals 

AMC: amoxicillin + clavulanic acid     LEV: levofloxacin     SXT: co-trimoxazole   

AMP: ampicillin     MEM: meropenem     IMI: imipenem 

NIT: nitrofurantoin     NAL: nalidixic acid   

All specimens 

Blood and top 2 specimens 

Period
No. of

Isolates

ESBL

+ve
AMC LEV SXT AMP Ertapenem MEM IMI NIT NAL

2013 Total 2231
362

(16%)

1607/2058

(78%)

1281/1553

(82%)

904/1247

(72%)

13/1800

(1%)

1543/1551

(99%)

1692/1701

(99%)

1489/1494

(100%)

176/460

(38%)

53/106

(50%)

Specimen

Type

No. of

Isolates

ESBL

+ve
AMC LEV SXT AMP Ertapenem MEM IMI NIT NAL

Blood 63
5

(8%)

40/51

(78%)

37/45

(82%)

27/33

(82%)

0/49

(0%)

44/44

(100%)

54/54

(100%)

44/44

(100%)

Urine 814
172

(21%)

547/732

(75%)

456/564

(81%)

329/481

(68%)

3/614

(0%)

551/554

(99%)

607/608

(100%)

532/532

(100%)

176/459

(38%)

52/105

(50%)

Sputum 534
74

(14%)

396/502

(79%)

313/381

(82%)

171/241

(71%)

4/455

(1%)

372/372

(100%)

409/412

(99%)

351/351

(100%)
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% of ESBL+ve in specimen cultured 

with Klebsiella spp. 

  2012 (11 hospitals) 2013 (10 hospitals) P value 

Total no. of 

isolate 
1923 2231   

Blood 8% (4/52) 8% (5/63) 0.9613 

Sputum 13% (69/521) 14% (74/534) 0.7709 

Urine 21% (150/706) 21% (172/814) 0.9559 
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Bacterial pathogen isolation and 

percentage of antimicrobial resistance - 

out-patient setting, in 2014 
The presented figures refer to specimens received during the designated month: 

 

 

http://www.chp.gov.hk/en/data/1/10/641/697/3346.html 

 

http://www.chp.gov.hk/en/data/1/10/641/697/3346.html
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Antibiotic Sensitivity data 2013 from Private 

Hospitals – P. aeruginosa 
Data of isolates from 10 hospitals 

AMK: amikacin     GEN: gentamicin     MEM: meropenem     IMI: imipenem 

CEF: cefepime     CTZ: ceftazidime     CIP: ciprofloxacin     LEV: levofloxacin 

SUL: cefoperazone + sulbactam (Sulperazon)    TAZ: piperacillin + tazobactam (Tazocin) 

TIM: ticarcillin + clavulanic acid (Timentin)     PIP: piperacillin 

All specimens 

Blood and top 2 specimens 

Period
No. of

Isolates
AMK GEN MEM IMI CEF CTZ CIP LEV SUL TAZ TIM PIP

2013 Total 1462
1364/1455

(94%)

1277/1452

(88%)

829/985

(84%)

1136/1389

(82%)

940/1022

(92%)

1337/1448

(92%)

1187/1411

(84%)

797/1031

(77%)

676/808

(84%)

1192/1294

(92%)

266/564

(47%)

124/139

(89%)

Specimen
No. of

isolates
AMK GEN MEM IMI CEF CTZ CIP LEV SUL TAZ TIM PIP

Blood 19
19/19

(100%)

18/19

(95%)

15/16

(94%)

16/18

(89%)

14/14

(100%)

18/19

(95%)

18/19

(95%)

14/15

(93%)

12/12

(100%)

17/17

(100%)

1/4

(25%)

2/2

(100%)

Sputum 652
611/651

(94%)

580/649

(89%)

349/417

(84%)

500/614

(81%)

380/418

(91%)

594/646

(92%)

514/628

(82%)

309/422

(73%)

272/326

(83%)

526/570

(92%)

116/218

(53%)

63/74

(85%)

Other resp 212
181/212

(85%)

152/212

(72%)

122/171

(71%)

140/212

(66%)

153/180

(85%)

178/211

(84%)

152/208

(73%)

115/181

(64%)

121/161

(75%)

176/209

(84%)

40/126

(32%)

1/2

(50%)
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Antibiotic Sensitivity data 2013 from Private 

Hospitals – Acinetobacter spp. 
Data of isolates from 10 hospitals 

AMK: amikacin     GEN: gentamicin     MEM: meropenem     IMI: imipenem 

CEF: cefepime     CTZ: ceftazidime     CIP: ciprofloxacin     LEV: levofloxacin 

SUL: cefoperazone + sulbactam (Sulperazon)    TAZ: piperacillin + tazobactam (Tazocin) 

TIM: ticarcillin + clavulanic acid (Timentin)     PIP: piperacillin  

UNA: ampicillin + sulbactam (Unasyn) 

All specimens 

Top 2 specimens 

Period
No. of

Isolates
AMK GEN MEM IMI CEF CTZ CIP LEV SUL TAZ TIM PIP UNA

2013

Total
389

328/368

(89%)

338/385

(88%)

247/291

(85%)

315/364

(87%)

255/304

(84%)

321/382

(84%)

273/330

(83%)

232/282

(82%)

200/212

(94%)

242/299

(81%)

85/107

(79%)

49/57

(86%)

111/125

(89%)

Specimen
No. of

isolates
AMK GEN MEM IMI CEF CTZ CIP LEV SUL TAZ TIM PIP UNA

Blood 6
6/6

(100%)

5/6

(83%)

2/3

(67%)

4/6

(67%)

3/3

(100%)

3/6

(50%)

5/6

(83%)

3/3

(100%)

2/2

(100%)

2/5

(40%)

1/1

(100%)

1/1

(100%)

Sputum 225
202/218

(93%)

207/224

(92%)

156/176

(89%)

194/213

(91%)

153/172

(89%)

189/222

(85%)

169/192

(88%)

143/159

(90%)

129/134

(96%)

143/167

(86%)

38/52

(73%)

29/36

(81%)

59/66

(89%)

Wound

swab
47

37/39

(95%)

43/45

(96%)

27/30

(90%)

37/40

(93%)

31/34

(91%)

42/45

(93%)

36/40

(90%)

22/26

(85%)

19/20

(95%)

26/30

(87%)

12/13

(92%)

12/12

(100%)

12/13

(92%)
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Dissemination of data – way forward 

 Add tables of aggregated data to the IMPACT mobile apps 

 Further publicize the 3-year data from 2011 to 2013 when available 

The 4th edition of “Reducing bacterial resistance with 

IMPACT” guidelines (Search “IMPACT” in Apps Store) 
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Example from IMPACT apps 



58 
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Overall antibiotic sensitivities of 

the five selected bacteria 
AMK AMC AMP CEF CTZ CIP CLD ERY GEN IMI LEV MEM NAL NIT PEN PIP TAZ TIM SXT UNA VAN

2013 (10

hospitals),

% sensitive
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Staphylococcus

aureus
4013 69 68 98 90 100 11 96 97 100 20

Escherichia coli 7627 73 29 74 74 73 69 100 100 69 100 28 91 56 25

Klebsiella

species
2231 78 1 80 81 81 71 99 100 82 99 50 38 72 16

Pseudomonas

aeruginosa
1462 94 92 84 92 84 88 82 77 84 89 92 47

Acinetobacter

species
389 89 84 94 84 83 88 87 82 85 86 81 79 89
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Working case definition of CRE, MRPA 

and MDRA for surveillance purpose 

 CRE case definition: Enterobacteriaceae with carbapenemase 

gene PCR +ve 

 MRPA case definition: P. aureginosa isolate which is concomitant 

resistant to the 12 indicator antibiotics from the 5 antibiotic classes 

(refer to the definition table on Slide 14 of the powerpoint) 

 MDRA case definition: Acinetobacter isolate which is concomitant 

resistant to the 13 indicator antibiotics from the 5 antibiotic classes 

(refer to the definition table on Slide 15 of the powerpoint) 

 For any suspected isolates, indicator antibiotics that have not been 

tested would be taken as resistant  

 If the sensitivity pattern to an indicator antibiotic is reported as 

‘Intermediate’, it shall NOT be counted as resistant 
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Feedback from Private Hospitals on MRPA, 

MDRA & CRE data in 2013: 

 Three hospitals reported no. of MRPA (total = 0) 

and no. of MDRA (total = 1) 

 Two hospitals reported no CRE for E coli and 

Kleb. spp identified 

 Two hospitals have remarks mentioning MRAB 

and MRPA in the dataset 
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Data from Private Hospitals - MDRO Superbugs 

No. of resistance isolates / Total no. of isolates tested 

(% of resistance) 

2011 2012 2013 

MRSA* 464 / 3457 (13.4%) 641 / 3576 (17.9%) 672 / 3292 (20.4%) 

VRSA** 0 / 2753 (0.0%) 0 / 2904 (0.0%) 0 / 3072 (0.0%) 

VRE Not reported Not reported Not reported 

CRE – E. coli^^ 4 / 3492 (0.1%) 3 / 3680 (0.1%) 5 / 3409 (0.1%) 

CRE – Klebsiella^^ 7 / 1095 (0.6%) 9 / 1124 (0.8%) 9 / 931 (1.0%) 

ESBL – E. coli* 1487 / 6251 (23.8%) 1644 / 6552 (25.1%) 1600 / 6509 (24.6%) 

ESBL – Klebsiella* 285 / 1850 (15.4%) 326 / 1923 (17.0%) 286 / 1743 (16.4%) 

MDRA^ 1 / 258 (0.4%) 11 / 215 (5.1%) 19 / 147 (12.9%) 

MRPA^ 3 / 815 (0.4%) 2 / 922 (0.2%) 4 / 873 (0.5%) 

* Data of bacteria isolates from 10, 11 and 9 hospitals for year 2011, 2012 and 2013 respectively. 

** Data of isolates tested for Vancomycin from 9, 10 and 8 hospitals for year 2011, 2012 and 2013 respectively. 

^ Non-aggregated data of bacteria isolates from 6, 7 and 5 hospitals for year 2011, 2012 and 2013 respectively. 

Resistance to the 12/13 antibiotics from 5 antibiotic classes. 

^^ Non-aggregated data of isolates tested from 6, 7 and 5 hospitals for year 2011, 2012 and 2013 respectively 

Both in- and out-patient data of isolates were included. 

Both clinical and screening specimens were included. 
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Our fight against antibiotic 
resistance is going to continue 

and  your support is vital to keep 
the Antibiotic Stewardship and 

Surveillance Program viable and 
sustainable both in the Hospitals 

and Community. 
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Ecological Issues: 

 Animal Growth Promoters 

 Environmental Control 

 Proper Precautions 

 Over the Counter Sale 
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Way Forward 

Surveillance 
Vigilant Infection 

Control 

Courtesy : ICB, CHP 
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Strategies for Medical Staff Ownership 

Politics are Important! 

Your Antibiotic Use! 
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Bad Bugs, No Drugs1 

 Declining research investments in 

antimicrobial development2,3 

 The Antimicrobial Availability Task 

Force of the IDSA identified 

problematic pathogens including 

gram-negative bacteria2 

 Problematic pathogens can “escape” 

the activity of antibacterial drugs3  

 “ESKAPE”(ESCAPE) pathogens 

include 

 Escherichia coli 

 Staphylococcus aureus 

 Klebsiella pneumoniae(C.difficle) 

 Acinetobacter baumannii 

 Pseudomonas aeruginosa 

 Enterobacter spp    

1. Infectious Diseases Society of America. Bad Bugs, No Drugs: As Antibiotic Discovery 
Stagnates, A Public Health Crisis Brews. 
July, 2004. http://www.idsociety.org/WorkArea/showcontent.aspx?id=5554. Accessed 
January 15, 2009. 2. Talbot GH, et al. 
Clin Infect Dis. 2006;42:657-68. 3. Boucher HW, et al. Clin Infect Dis. 2009;48:1-12. 
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