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“The continuous indiscriminate and excessive 
use of antimicrobial agents promotes the 

emergence of antibiotic resistant organisms. 
Antimicrobial resistance substantially raises 
already-rising health care costs and increases 
patient morbidity and mortality. Pattern of 
prescriptions in hospitals can be improved 

through the implementation of an ‘antimicrobial 
stewardship program’. A ‘universal’ and 

‘continuous’ antimicrobial program should now 
be established in Hong Kong hospitals”   

Consensus Meeting Group on Antibiotic 
Stewardship program 

Hong Kong Med J. Vol. 12 No 2 April 2006



Governance Structure

HAHO – Hospital Authority Head Office
DURC – Drug Utilization Review Committee
CCID – Central Committee on Infectious Disease
ICASP – Implementation Committee on Antibiotic Stewardship Program
CHP – Centre for Health Protection
SCIC – Scientific Committee on Infection Control
HPPAR – Health Protection Program on Antimicrobial Resistance

HAHO

DURC CCID

CHP

SCIC

HPPAR

Cluster 
DTC

ICASP

Community GP Private 
Hospital

 Surveillance & resistance
 Rational use of antibiotics
 Cost-containment

 Monitoring
 Liaison
 Education

Cluster Implementation Committee



ICASP Membership

• Co-chairmen:
– Dr. W L Cheung
– Dr. S H Liu

• Members:
– Dr. Raymond Yung (2005-2008)
– Dr. T Y Wong  (from 2008)
– Dr. Y W Fan
– Dr. S T Lai
– Dr. Florence Yap
– Dr. Ronald Lam (2005)
– Dr. Lawrence Wong (2005-07)
– Dr. Carole Tam (2007-08)
– Dr. K Y Tsang (2008)
– Dr. K W Choi (from 2009)
– Dr. N T Cheung 
– Mr. P W Lee (2005-08)
– Ms. Anna Lee
– Mr. Benjamin Kwong (from 2009)
– Ms. Irene Lau
– Ms. Dora Chan- Secretary

– Cluster Representatives:
• HKE: Dr. Rodney Lee
• HKW: Dr. P L Ho (2005-08)/ Dr. Vincent 

Cheng (from 2008)
• KE: Dr. W K Luk
• KC: Dr. T C Wu
• KW: Dr. T K Ng

Dr. W K To
Dr. Cindy Tse

• NTE: Dr. Raymond Lai
Dr. Margaret Ip

• NTW: Dr. T L Que

– Cluster Pharmacy Representatives
• HKE: Mr. S L Chan
• HKW: Mr. William Chui
• KE: Mr. Leo Leung (2005-2009)/ Ms. 

Kathy Mak (from 2009)
• KC: Mr. K W Ng (2005-08)/ Mr. K M 

Law (from 2008)
• KW: Ms. Rosa Yao
• NTE: Dr. Benjamin Lee
• NTW: Ms. Pauline Chu



ICASP Membership

ICASP

Neurosurgery

Internal Medicine

ICU

Medical Informatics/ 
Publicity

Pharmacy

Infectious Disease

Microbiology

HA/ CHP



Objectives

1. To control the emergence and spread of 
antibiotic resistance

2. To optimize selection and use of 
antibiotics

Not only focus on
-reduce use
-cost containment

But also to
-minimize unnecessary exposure
-target therapy to the likely 
pathogens
-reduce redundant therapy
-prescribe the appropriate dosage



Scope 

Clusters and Hospitals:
• HKE: PYNEH, RH
• HKW: QMH, TWH
• KE: UCH, TKOH
• KC: QEH, KH 
• KW: PMH, CMC, KWH, YCH
• NTE: PWH, AHNH, NDH
• NTW: TMH

Specialties:
-Medicine / Surgery / Intensive Care Unit / Orthopedics

Use of antibiotics in these hospitals has accounted for over 90% of the 
whole HA usage in term of antibiotic expenditures 



Background Study: Different Control 
Measures Adopted in Hospitals
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Antibiotic Stewardship Team (AST)

•Microbiologist
•ID physician
•Infection control nurse

•Pharmacist
•Hospital management
•Senior specialty head
•ICU physician

Role of the AST:

Provide expert advice to clinicians
Manage the antibiotic prescription audit
Coordinate educational activities  
Provide necessary data to the antibiotic and resistance database
Promote the use of impact guidelines
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Antibiotic  Monitoring Program

1.Big Gun Antibiotic

Tienam, Meropenem, Ceftazidime, Cefepime, 
Tazocin, Sulperazon, Vancomycin, Teicoplanin

2. IV to Oral Switch

Ciprofloxacin, Levofloxacin, Clarithromycin, 
Azithromycin, Fluconazole



Recommended Model

Antibiotic Order Form (AOF)

Immediate 
Feedback 

(ICF)

Concurrent
Review



Flow Diagram

Data Collection, Analysis and Reporting

MO  complete & sign on AOF and MAR

Both AOF & MAR sent to 
Pharmacy for drug supply

Daily review of AOF 

Ordering of Antibiotic

Appropriate indication according 
to IMPACT guideline

Follow up by assigned 
personnel-Dr/Pharm/ICN

If not

Liaise with / feedback to 
ordering physician

Monitor feedback 
acceptance

Click to view
Audit Form

Patient listing &
Electronic 

Monitoring Form

簡報者
簡報註解





Audit Form



Big Gun Patient List



Automatic data retrieval



Automatic data retrieval on culture results



Outcome data capture



IV-PO Switch Patient List







Strategies

Multidisciplinary 
Antibiotic 
Stewardship Team 
(AST)

Antibiotic Monitoring 
Program

Education and 
consensus building

Corporate Wide
Antibiotic Usage 
Database
Antibiotic Resistance 
Database

Outcome 
Measurement 

and User 
Feedback



Antibiotic Usage 

• DDD is defined as:
– the assumed average maintenance dose in gram per day for 

a specific antibiotic used for its main indication in adults  

• Usage density figure:
– DDD / 1,000 BDO
– DDD / 100 admission

• A fixed unit of measurement independent of price, formulation, 
workloads enabling fair comparison between 
hospitals/populations 

Dispensed Quantity x Unit Strength

DDD Factor (WHO)

Consumption in
DDD =



Monthly report generated by 
CDARS 

by hospital/specialty/antibiotic

44 institutions 6 specialties

Over 300 items



On Screen Antibiotic Usage Report



Antibiotic Usage Report exported 
to Excel  



Trend of Big Guns Usage in Clusters



Antibiotic Resistance Database

To report HA wide/cluster/hospital specific data on

• Overall sensitivity/resistance pattern of organism, 
irrespective of their sites of infection

• Sensitivity/resistance pattern of organism isolated in 
different types of clinical specimen

• Sensitivity of selected organisms
– E.coli, Pseudomonas aeruginosa, Streptococcus 

pneumoniae, Acinetobacter species, Enterococcus 
species, Klebsiella species, Staphylococcus 
aureus and Haemophilus influenzae





Pseudomonas aeruginosa/ 
Ceftazidime
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IMPACT Guideline (Third Edition)

Local Key Reference for
• Antibiotic resistance
• Antibiotic stewardship 

program
• Selected antimicrobial use
• Empirical therapy of 

common infections
• Known-pathogen therapy
• Surgical prophylaxis
• Cost and dosage of 

antimicrobial agents



Publicity
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Outcome

1. Antibiotic consumption 

2. Resistance pattern

3. Relative proportion of appropriate / 
inappropriate prescribing

4. Feedback acceptance 



Utilization of big gun antibiotics by specialties 
(2005-2008)
DDD per 1,000 BDO

Specialty  2005 
(baseline) 2006 06 vs 

baseline 2007 2008 08 vs. baseline

All  46.71 45.51 -3% 46.93 46.97 1%

Medicine 62.57 55.78 -11% 55.93 57.24 -9%

Surgery 37.32 40.83 9% 40.12 40.60 9%

Ortho 29.81 30.7 3% 30.92 29.59 -1%

ICU_HDU 350.29 374.48 7% 403.88 393.64 12%



Utilization of big gun antibiotics in acute hospitals 
DDD per 1,000 BDO

Hospital  2004 2005 
(baseline) 2006 06 vs 

baseline 2007 2008 08 vs. baseline
(vs. 4Q03)

All Acute 
hospitals  46.99 46.71 45.51 -3% 46.93 46.97 1%

A 35.02 38.08 40.07 5% 47.69 49.56 30%

B 41.21 46.75 31.46 -33% 38.51 50.72 8%

C 73.04 68.52 71.51 4% 64.01 72.28 5%(-5%)

D 59.88 56.83 65.87 16% 69.30 61.12 8%(-18%)

E 47.15 46.03 42.17 -8% 35.11 32.71 -29%

F 34.33 35.60 34.63 -3% 32.82 34.64 -3%

G 24.35 26.68 21.45 -20% 21.52 24.82 -7%

H 24.87 25.25 26.25 4% 23.47 25.84 2%

I 38.85 33.65 36.48 8% 40.88 40.58 21%

J 28.77 25.28 19.13 -24% 25.80 19.58 -23%

K 43.78 40.34 37.81 -6% 41.16 28.06 -30%

L 47.17 54.76 47.59 -13% 46.86 41.92 -23%

M 81.19 79.55 75.96 -5% 73.82 66.3 -17%

N 60.47 61.12 50.79 -17% 51.79 55.85 -9%



Antibiotic Audit  

• Total no. of reviewed big gun 
order: 
Year 2006: 15,929
Year 2007: 15,018
Year 2008: 12,401

Total: 43,348

Specialties No.(%)

ICU 1351(3)

Medicine 32,447 (75)

Orthopedics 2,259 (5)

Surgery 5,508 (13)

Others 1,783 (4)



Antibiotics

N=43,348                       No (%)
Tienam 2,221 (5)

Meropenam 4,480 (10)

Ceftazidime 3,085 (7)

Tazocin 12,798 (30)

Sulperazon 11,198 (26)

Cefepime 3,060 (7)

Vancomycin 6,471 (15)

Teicoplanin 35 (0)



43,348 Case Review

39,093 (90%)
Appropriate

4,255 (10%)
Inappropriate

3,336 (78%)
With ICF

919 (22%) 
Without ICF

•Follow recommendation 2,509 (75%)
•Switch to other antibiotics 98 (3%)
•Not follow recommendation 325 (10%) 
•Not applicable 266 (8%)
•Others 138 (4%)

•Deteriorating patient condition 
19 (2%)

•Not applicable 734(80%)
•Others 166 (18%)

Intervention Outcome



Appropriate prescription



Antibiotics Sensitivity Pattern  
Percentage Sensitive to E. coli

Percentage Sensitive to 
Pseudomonas aeroginosa 

Percentage Sensitive to 
Acinetobacter Species 

↑ trend : Cefotaxime

↑ trend : 
Ceftazidime & Imipenem

↓trend: all tested antibiotics



Way Forward for the ASP

45



Big Gun Groups

Group 2

• Timentin
• Piperacillin
• Cefotaxime 
• Ceftriaxone 

GROUP 1 (Corporate KPI) 

• Cefepime
• Ceftazidime
• Meropenem
• Tazocin
• Sulperazon
• Tienam
• IV Fluoroquinolone (FQ)- to 

be confirmed

Group 3
• Vancomycin
• Linezolid

46



Central Level

Working group on Antibiotic Stewardship Program
• Membership: 

– CICO/Chief Pharmacist Co-Chair, 
– Head of ICB
– Representatives from 7 clusters
– Representatives from COC

• Terms of Reference:
– To provide strategic advice on the development of ASP in HA
– To advise on the development of reference KPI indicators for antibiotic 

usage monitoring
– To advise on clinical guidelines/protocols for the use of antibiotics
– To advise on IT need and data/research priorities
– To facilitate promulgation/coordination of  ASP or related programs 

47



Hospital Level

• Hospital Level
– Local ownership of ASP
– Individual institution to tailor specific initiatives to address 

particular antibiotic resistance problem in accordance to HA 
Task Force on Infection Control guidelines on the subject

– WHO's 3rd challenge  “ Control of antibiotics resistance "

48



“The Report”

• The Report will be distributed to relevant stakeholders  
– HAHO

• DURC
• CCIDER

– CHP
• HPPAR

– Cluster 
• CCE
• ICASP
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COMING TOGETHER IS A BEGINNING;
KEEPING TOGETHER IS PROCESS;
WORKING TOGETHER IS SUCCESS.

HENRY FORD



THE END.
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