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GLOBAL IMPACT OF AMR
A worldwide problem

 Killing people 700,000 each year

Potentially making medical procedures risky

 Cancer treatment, Joint replacement

By 2050

 10 million people dying every year

 100 trillion USD decrease in GDP
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O'Neill, J. , 2016& WHO,2016



3



4

More appropriate 

use of antibiotics 

Development of 

new antibiotics



Knowledge of 

Infectious 

Diseases

Knowledge of 

Patient

Knowledge of 

Antibiotics

Healthcare System 

and Organizational 

Characteristics

Cultural Beliefs 

About Antibiotics, 

Health and Disease

Physician Attitude

Availability of 

Antibiotics

Decision to Use 

Antibiotics

Choice of Antibiotics

Refine Choice of 

Antibiotics

Patient Attitudes and 

Desires

Culture Results

Conceptual Framework for Antibiotic Use

Tamar F. Barlam, et al. Practical Implementation of an Antibiotic Stewardship Program. Cambridge University Press. 2018 
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Social Interaction in 

Healthcare Settings 

(Clinician-Clinician; 

Clinician-Patient)



https://www.who.int/healthsystems/stewardship/en/ (accessed 19/6/2019)

Stewardship is the careful and responsible 

management of resources to maximize the well-

being of the population (Shiver, John Cantiello)
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https://www.who.int/healthsystems/stewardship/en/


ANTIBIOTIC STEWARDSHIP PROGRAMME (ASP)
“coordinated interventions designed to improve and measure the appropriate use of 
antibiotic agents by promoting the selection of the optimal antibiotic regimen including 
dosing, duration of therapy, and route of administration” 

- Infectious Disease Society of America

ANTIMICROBIAL STEWARDSHIP From Principles to Practice, BSAC
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Do I need a new car in the first place ? Is the car too powerful for my need? 

Am I getting the right kind of car? Am I staying on the road longer 

than necessary? 



BENEFITS OF ASP
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US CDC

Primary 

Objectives



HOW IS ASP DELIVERED? 
Pre-authorisation • Restricted use of certain antibiotics requiring 

prior approval by ASP team or satisfying specific 

criteria on antibiotic order form

Prospective audit and 

feedback

• ASP team review cases as clinical consultation

• Take into account of culture & susceptibility results 

available in several days

Administrative Control • Select antibiotics in hospital formulary

• Differential reporting of antibiotic susceptibility 

results by laboratory 

Guidelines & educational 

activities

• Written protocols for infective syndromes

• Cue cards for point-of-care use

• Staff forums and regular sharings with clinicians 

Review and surveillance • Antibiotic usage monitoring

• Microbial resistance patterns & trends

• Adverse effect rates e.g. C. difficile infections
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Front-end

Back-end

adjunctive

Adapted from IMPACT 5th edition



FRONT-END & BACK-END
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ANTIMICROBIAL STEWARDSHIP From Principles to Practice, BSAC



Pre-authorisation Prospective or concurrent feedback

Advantages

Prevents inappropriate initiation of 

antibiotics 

Make ASP efforts more visible 

Prompts review of clinical parameters 

before initiating therapy

Frequency of recommendation can be 

more flexible

Facilitates a rapid response to antibiotic 

shortage 

Provide educational benefits to clinicians 

Direct control over antibiotic use Address de-escalation and duration 

Disadvantages

Effect mostly on empirical therapy Compliance voluntary

Impact use on restricted agents only More labor-intensive

Potential to manipulate system Success is more operator-dependent

May delay initiation of therapy Take longer to achieve use reduction

12
Barlam TF, et al. Clin Infect Dis. 2016 May 15;62(10):e51-77



STAKEHOLDERS OF ASP
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Management & 

Administration 

Hospital Director

Microbiologists

ID physicians 

IC nurses

ID Pharmacists

IT support 

Surveillance

‘Antibiotic 

Stewardship 

Team’

Laboratory 

(diagnosis & 

antibiogram) 

Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, 7th Edition
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Measurement of antibiotic consumption



ANTIBIOGRAMS

15



PRESCRIPTION GUIDELINES
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https://www.nice.org.uk/about/what-we-do/our-programmes/nice-

guidance/antimicrobial-prescribing-guidelines



LECTURES & TRAINING COURSES
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ASP INTERVENTIONS EMPLOYED WORLDWIDE
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ANTIMICROBIAL STEWARDSHIP From Principles to Practice, BSAC
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LAUNCHING OF ASP IN PRIMARY CARE IN HK
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November 13, 2017
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https://www.chp.gov.hk/en/features/49811.html
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https://www.chp.gov.hk/en/features/49811.html


Survey on Use of Antibiotics among Medical Doctors in Hong Kong. Dept of Health 2012. 
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GUIDANCE NOTES
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3 Guidance Notes published in 2017

•Acute Pharyngitis

•Uncomplicated Cystitis in Women

•Skin & Soft Tissue Infection

4 Guidance notes published in 2018

•Acute Otitis Media

•Acute Rhinosinusitis 

•Community Acquired Pneumonia

•Acute Exacerbations in Chronic Obstructive Pulmonary Disease
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FORMATS
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Full (Detailed 

explanations with

references)

Simplified
(Cue cards for use at point of care)

Patient info 

sheet 
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RADT 
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Bacterial pathogen isolation and percentage of antimicrobial resistance, out-patient setting, 2019



https://www.chp.gov.hk/en/static/103531.html

https://www.chp.gov.hk/en/static/103531.html
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CLINICAL FEATURES
1. Otalgia interfering sleep and normal activities

2. Otorrhea (new-onset) 

3. Fever

4. Irritability 
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Air-filled cavity 



Uptodate

(A) Early acute otitis media with inflammation 

(B) Purulent effusion with air-fluid level.

(C) Bulging purulent effusion filling the middle ear.

Discharge can be sent for culture & susceptibility testing

Normal tympanic membrane

More suggestive of bacterial 

infection if: 

• purulent otorrhoea

• Yellow & bulging tympanic 

membrane

• bilateral ear involvement

• High fever

43



44

Most common bacterial pathogens: 

• Haemophilus influenzae

• Streptotoccus pneumoniae

• Moraxella catarrhalis 

Ngo CC, Massa HM, Thornton RB, Cripps AW (2016) Predominant Bacteria Detected from the Middle Ear Fluid of Children Experiencing

Otitis Media: A Systematic Review. PLoS ONE 11(3)
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Todberg T, Koch A, Andersson M, Olsen SF, Lous J, et al. (2014) Incidence of Otitis Media in a Contemporary Danish National Birth Cohort. PLOS ONE 

9(12): e111732. 

AOM is most common at 6-18 months of age



RECOMMENDED MANAGEMENT 
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Age and Clinical Characteristics Recommended treatment approach

Children 6 months or older with otorrhoea or severe signs or 

symptoms (moderate or severe otalgia, otalgia for at least 48 

hours, or temperature of 102.2°F [39°C] or higher)

Antibiotic therapy for 10 days

Children 6 to 23 months of age with bilateral acute otitis media 

without severe signs or symptoms

Antibiotic therapy for 10 days

Children 6 to 23 months of age with unilateral acute otitis media 

without severe signs or symptoms

Observation or antibiotic therapy for 10 

days

Children 2 years or older without severe signs or symptoms Observation or antibiotic therapy for 5-7 

days

Indications of antibiotic prescription and suggested duration of therapy for Acute 

Otitis Media in children

Always prescribe antibiotics for infants < 6 months old
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Uptodate

Acute bacterial rhinosinusitis. Coronal image from a 

CT of the paranasal sinuses showing mucosal 

edema (arrows) and thick secretions (asterisks).

Endoscopic image of purulent drainage from the middle meatus in a patient 

with acute bacterial rhinosinusitis
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Acute rhinosinusitis are very commonly associated with URTIs 

Features suggestive of  secondary bacterial infection:

 Duration > 10 days

 Biphasic course 
(‘double-sickening’)

 Severe symptoms 
(fever, purulence of 
discharge, pain)

51

The course of uncomplicated viral URTI is 5-10 days
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Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, 7th Edition

Nasal and throat swabs do not correlate well with underlying pathogens.

Treatment is mostly empirical
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Pneumonia acquired outside hospital and within first 48 hours of 

admission

Bacteria:

Streptococcus pneumoniae, Moraxella catarrhalis

Group A strep and Staphylococcus aureus (post-viral)

Mycoplasma pneumoniae

Treat with typical & atypical coverage except for mild cases



STREPTOCOCCUS PNEUMONIAE
Higher dose may be needed if risk 
factors for resistance present:

 >65 years old

 Beta lactam use in past 3 months

 Medical comorbidities

 Exposed to child in daycare centre

 Lack of immunization with pneumococcal 
conjugate vaccine 

Most oral cephalosporins do not 
provide reliable coverage at present
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Susceptibility of 775 invasive pneumococcal isolates to 

penicillin and cefotaxime according to patient age groups, 

2012–2016, HK (Source: IMPACT 5thEdition)
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Bacterial pathogen isolation and percentage of antimicrobial resistance, out-

patient setting, 2018 (data from CHP)



58



59



60



JAMA

CXR of flattened 

diaphragm & 

hyperinflation in COPD 

patient

Uptodate

Chronic exposure to harmful chemicals e.g. 

tobacco smoking causing alveolar 

abnormalities
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ACUTE EXACERBATION OF COPD

Acute event characterized by a worsening of the patient's respiratory symptoms that 
is beyond normal day-to-day variations and leads to a change in medication 

Triggers: infections, air pollution, change in temperature, pulmonary embolism

Typical symptoms:

 Cough frequency and severity 

 Sputum volume     and/or change in character

 Dyspnea

62



ANTIBIOTIC FOR AECOPD

GOLD recommends antibiotics use in :

All 3 cardinal symptoms 

 Increased sputum purulence

 Increased sputum volume

 Increased dyspnea

 Increased sputum purulence with one other cardinal symptoms

 Severe cases requiring mechanical ventilation (hospitalization?)

63
Global Strategy for the Diagnosis, Management and Prevention of COPD 2018
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Many pathogens associated with 
AECOPD produce beta-
lactamases

Risk factors for Pseudomonas:
Frequent admission to hospital 
and antibiotics, previous positive 
culture, use of systemic steroid 
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• Risk factors for 
tendonopathy:

• Elderly

• Chronic Renal 
failure 

• Concomitant 
steroid

• Indicated: 
according to 
susceptibility 
results, beta-lactam 
allergies, failed 
first-line therapy



PUBLICITY
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PATIENT EDUCATION 
MATERIALS PREPARED BY CHP

73

All materials are freely downloadable on CHP website

http://www.chp.gov.hk/en/view_content/49811.html

Hard copies are available upon request
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Educate patients to handle antibiotics with care 
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THANK YOU

76
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	•
	•
	bilateral ear involvement


	•
	•
	•
	High fever
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	Figure
	Most common bacterial pathogens: 
	Most common bacterial pathogens: 
	Most common bacterial pathogens: 

	•
	•
	•
	•
	Haemophilus
	influenzae


	•
	•
	•
	Streptotoccus
	pneumoniae


	•
	•
	•
	Moraxella catarrhalis 
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	Todberg
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	T, Koch
	A, Andersson
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	Lous
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	AOM is most common at 
	AOM is most common at 
	AOM is most common at 
	Span
	6
	-
	18 months of age
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	RECOMMENDED MANAGEMENT 
	RECOMMENDED MANAGEMENT 
	RECOMMENDED MANAGEMENT 


	Table
	TBody
	Span
	Age and Clinical Characteristics
	Age and Clinical Characteristics
	Age and Clinical Characteristics
	Age and Clinical Characteristics
	Age and Clinical Characteristics



	Recommended
	Recommended
	Recommended
	Recommended
	treatment
	approach




	Children 6 months or older with 
	Children 6 months or older with 
	Children 6 months or older with 
	Children 6 months or older with 
	Children 6 months or older with 
	otorrhoea
	or severe signs or 
	symptoms (moderate or severe otalgia, otalgia for at least 48 
	hours, or temperature of 102.2
	°
	F [39
	°
	C] or higher)



	Antibiotic
	Antibiotic
	Antibiotic
	Antibiotic
	therapy
	for
	10
	days




	Children 6 to 23 months of age with bilateral acute otitis media 
	Children 6 to 23 months of age with bilateral acute otitis media 
	Children 6 to 23 months of age with bilateral acute otitis media 
	Children 6 to 23 months of age with bilateral acute otitis media 
	Children 6 to 23 months of age with bilateral acute otitis media 
	without severe signs or symptoms



	Antibiotic therapy for 10 days
	Antibiotic therapy for 10 days
	Antibiotic therapy for 10 days
	Antibiotic therapy for 10 days




	Children 6 to 23 months of age with unilateral acute otitis media 
	Children 6 to 23 months of age with unilateral acute otitis media 
	Children 6 to 23 months of age with unilateral acute otitis media 
	Children 6 to 23 months of age with unilateral acute otitis media 
	Children 6 to 23 months of age with unilateral acute otitis media 
	without severe signs or symptoms



	Observation or antibiotic therapy for 10 
	Observation or antibiotic therapy for 10 
	Observation or antibiotic therapy for 10 
	Observation or antibiotic therapy for 10 
	days




	Children 2 years or older without severe signs or symptoms
	Children 2 years or older without severe signs or symptoms
	Children 2 years or older without severe signs or symptoms
	Children 2 years or older without severe signs or symptoms
	Children 2 years or older without severe signs or symptoms



	Observation or antibiotic therapy for 5
	Observation or antibiotic therapy for 5
	Observation or antibiotic therapy for 5
	Observation or antibiotic therapy for 5
	-
	7 
	days






	Indications of antibiotic prescription and suggested duration of therapy for Acute 
	Indications of antibiotic prescription and suggested duration of therapy for Acute 
	Indications of antibiotic prescription and suggested duration of therapy for Acute 
	Otitis Media in children


	Always prescribe antibiotics for infants < 6 months old
	Always prescribe antibiotics for infants < 6 months old
	Always prescribe antibiotics for infants < 6 months old
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	Figure
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	Figure
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	Figure
	Uptodate
	Uptodate
	Uptodate


	Figure
	Figure
	Acute bacterial rhinosinusitis. Coronal image from a 
	Acute bacterial rhinosinusitis. Coronal image from a 
	Acute bacterial rhinosinusitis. Coronal image from a 
	CT of the paranasal sinuses showing mucosal 
	edema (arrows) and thick secretions (asterisks).


	Endoscopic image of purulent drainage from the middle meatus in a patient 
	Endoscopic image of purulent drainage from the middle meatus in a patient 
	Endoscopic image of purulent drainage from the middle meatus in a patient 
	with acute bacterial rhinosinusitis
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	Acute rhinosinusitis are very commonly associated with URTIs 
	Acute rhinosinusitis are very commonly associated with URTIs 
	Acute rhinosinusitis are very commonly associated with URTIs 
	Acute rhinosinusitis are very commonly associated with URTIs 
	Acute rhinosinusitis are very commonly associated with URTIs 


	Features suggestive of  secondary bacterial infection:
	Features suggestive of  secondary bacterial infection:
	Features suggestive of  secondary bacterial infection:


	
	
	
	
	Duration > 10 days


	
	
	
	Biphasic course 
	(‘double
	-
	sickening’)


	
	
	
	Severe symptoms 
	(fever, purulence of 
	discharge, pain)





	Figure
	The course of uncomplicated viral URTI is 5
	The course of uncomplicated viral URTI is 5
	The course of uncomplicated viral URTI is 5
	-
	10 days
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	Figure
	Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, 7th Edition
	Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, 7th Edition
	Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, 7th Edition


	Nasal and throat swabs do not correlate well with underlying pathogens.
	Nasal and throat swabs do not correlate well with underlying pathogens.
	Nasal and throat swabs do not correlate well with underlying pathogens.

	Treatment is mostly empirical
	Treatment is mostly empirical
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	Figure
	Figure
	Figure
	Pneumonia acquired outside hospital and within first 48 hours of 
	Pneumonia acquired outside hospital and within first 48 hours of 
	Pneumonia acquired outside hospital and within first 48 hours of 
	admission

	Bacteria:
	Bacteria:

	Streptococcus 
	Streptococcus 
	pneumoniae
	, Moraxella 
	catarrhalis

	Group A strep and 
	Group A strep and 
	Staphylococcus aureus 
	(post
	-
	viral)

	Mycoplasma 
	Mycoplasma 
	pneumoniae

	Treat with typical & atypical coverage except for mild cases
	Treat with typical & atypical coverage except for mild cases
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	STREPTOCOCCUS PNEUMONIAE
	STREPTOCOCCUS PNEUMONIAE
	STREPTOCOCCUS PNEUMONIAE


	Higher dose may be needed if risk 
	Higher dose may be needed if risk 
	Higher dose may be needed if risk 
	Higher dose may be needed if risk 
	Higher dose may be needed if risk 
	factors for resistance present:


	
	
	
	
	>65 years old


	
	
	
	Beta lactam use in past 3 months


	
	
	
	Medical comorbidities


	
	
	
	Exposed to child in daycare 
	centre


	
	
	
	Lack of immunization with pneumococcal 
	conjugate vaccine 



	Most oral cephalosporins do not 
	Most oral cephalosporins do not 
	Most oral cephalosporins do not 
	provide reliable coverage at present




	Figure
	Susceptibility of 775 invasive pneumococcal isolates to 
	Susceptibility of 775 invasive pneumococcal isolates to 
	Susceptibility of 775 invasive pneumococcal isolates to 
	penicillin and cefotaxime according to patient age groups, 
	2012
	–
	2016, HK (Source: IMPACT
	5thEdition)
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	Bacterial pathogen isolation and percentage of antimicrobial resistance, out
	Bacterial pathogen isolation and percentage of antimicrobial resistance, out
	Bacterial pathogen isolation and percentage of antimicrobial resistance, out
	-
	patient setting, 2018 
	(data
	from
	CHP)
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	Figure
	JAMA
	JAMA
	JAMA


	Figure
	CXR of flattened 
	CXR of flattened 
	CXR of flattened 
	diaphragm & 
	hyperinflation in COPD 
	patient


	Uptodate
	Uptodate
	Uptodate


	Chronic exposure to harmful chemicals e.g. 
	Chronic exposure to harmful chemicals e.g. 
	Chronic exposure to harmful chemicals e.g. 
	tobacco smoking causing alveolar 
	abnormalities
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	ACUTE EXACERBATION OF COPD
	ACUTE EXACERBATION OF COPD
	ACUTE EXACERBATION OF COPD


	Acute event characterized by a 
	Acute event characterized by a 
	Acute event characterized by a 
	Acute event characterized by a 
	Acute event characterized by a 
	worsening
	of the patient's respiratory symptoms that 
	is 
	beyond normal day
	-
	to
	-
	day variations
	and leads to a change in medication 


	Triggers: infections, 
	Triggers: infections, 
	Triggers: infections, 
	air pollution, change in temperature, pulmonary embolism


	Typical symptoms:
	Typical symptoms:
	Typical symptoms:


	
	
	
	
	Cough frequency and severity 


	
	
	
	Sputum volume     and/or change in character


	
	
	
	Dyspnea





	Figure
	Figure
	Figure
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	ANTIBIOTIC FOR AECOPD
	ANTIBIOTIC FOR AECOPD
	ANTIBIOTIC FOR AECOPD


	GOLD recommends antibiotics use in :
	GOLD recommends antibiotics use in :
	GOLD recommends antibiotics use in :
	GOLD recommends antibiotics use in :
	GOLD recommends antibiotics use in :


	
	
	
	
	All 3 cardinal symptoms 


	
	
	
	
	Increased sputum purulence


	
	
	
	Increased sputum volume


	
	
	
	Increased dyspnea



	
	
	
	Increased sputum purulence with one other cardinal symptoms


	
	
	
	Severe cases requiring mechanical ventilation (hospitalization?)





	Global Strategy for the Diagnosis, Management and Prevention of COPD 2018
	Global Strategy for the Diagnosis, Management and Prevention of COPD 2018
	Global Strategy for the Diagnosis, Management and Prevention of COPD 2018
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	Many pathogens associated with 
	Many pathogens associated with 
	Many pathogens associated with 
	AECOPD produce beta
	-
	lactamases


	Risk factors for 
	Risk factors for 
	Risk factors for 
	Pseudomonas
	:

	Frequent admission to hospital 
	Frequent admission to hospital 
	and antibiotics, previous positive 
	culture, use of systemic steroid 
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	Figure
	Figure
	Figure
	Figure
	•
	•
	•
	•
	•
	Risk factors for 
	tendonopathy
	:


	•
	•
	•
	•
	Elderly


	•
	•
	•
	Chronic Renal 
	failure 


	•
	•
	•
	Concomitant 
	steroid




	•
	•
	•
	•
	Indicated: 
	according to 
	susceptibility 
	results, beta
	-
	lactam 
	allergies, failed 
	first
	-
	line therapy
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	PATIENT EDUCATION 
	PATIENT EDUCATION 
	PATIENT EDUCATION 
	MATERIALS PREPARED BY CHP


	Figure
	All materials are freely downloadable on CHP website
	All materials are freely downloadable on CHP website
	All materials are freely downloadable on CHP website

	http://www.chp.gov.hk/en/view_content/49811.html
	http://www.chp.gov.hk/en/view_content/49811.html
	Span

	Hard copies are available upon request
	Hard copies are available upon request
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	Figure
	Educate patients 
	Educate patients 
	Educate patients 
	to handle antibiotics with care 
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