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ObjectivesObjectives

1.1. To discuss the rationale for antimicrobial To discuss the rationale for antimicrobial 
stewardship in Ontario hospitals.stewardship in Ontario hospitals.

2.2. To present initial findings of the Ontario Hospital To present initial findings of the Ontario Hospital 
Antimicrobial Stewardship Survey, in the context of Antimicrobial Stewardship Survey, in the context of 
the Infectious Diseases Society of America (IDSA) the Infectious Diseases Society of America (IDSA) 
and the Society for Healthcare Epidemiology of and the Society for Healthcare Epidemiology of 
America (SHEA)America (SHEA) antimicrobial stewardship antimicrobial stewardship 
guidelines.guidelines.

3.3. To identify areas of strength and areas for future To identify areas of strength and areas for future 
focus in antimicrobial management in Ontario focus in antimicrobial management in Ontario 
hospitals.hospitals.
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Goals of Goals of 
Antimicrobial StewardshipAntimicrobial Stewardship

!! Primary goalPrimary goal
–– To optimize clinical outcomes while minimizing To optimize clinical outcomes while minimizing 

unintended consequences of antimicrobial use, unintended consequences of antimicrobial use, 
including toxicity, the selection of pathogenic including toxicity, the selection of pathogenic 
organisms (e.g., organisms (e.g., Clostridium Clostridium difficiledifficile), and the ), and the 
emergence of resistanceemergence of resistance

–– Includes appropriate selection, dosing, route and Includes appropriate selection, dosing, route and 
duration of antimicrobial therapyduration of antimicrobial therapy

!! Secondary goalSecondary goal
–– To reduce health care costs without adversely To reduce health care costs without adversely 

impacting quality of careimpacting quality of care
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Why now?Why now?

Because of the impact of Because of the impact of 
infections with  infections with  
antimicrobial resistant antimicrobial resistant 
organismsorganisms
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Hospital Bacterial PathogensHospital Bacterial Pathogens
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Number of Patients Number of Patients 
Colonized/Infected with VRE, Colonized/Infected with VRE, 
Ontario, 1992Ontario, 1992--20072007
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Pepin, J. et al. CMAJ 2004;171:466-472

Fig. 1: Annual incidence (per 100 000 population) of Clostridium difficile-
associated diarrhea (CDAD) in Sherbrooke, Que., 1991-2003
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Impact of Antimicrobial Impact of Antimicrobial 
ResistanceResistance

!! No therapeutic optionsNo therapeutic options

!! Increased risk of inappropriate antibiotic therapyIncreased risk of inappropriate antibiotic therapy
–– Need for multiplicity of antibioticsNeed for multiplicity of antibiotics
–– Cost constraintsCost constraints

!! Adverse eventsAdverse events
–– C. C. difficiledifficile--associated diseaseassociated disease
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Inappropriate Antimicrobial Inappropriate Antimicrobial 
Therapy:  Impact on MortalityTherapy:  Impact on Mortality
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Dhainaut JF, et al. Crit Care Med 2003;31:2291

1212

Antimicrobial Use in HospitalsAntimicrobial Use in Hospitals

!! Up to 50% of antibiotic use in hospitals is Up to 50% of antibiotic use in hospitals is 
inappropriateinappropriate

!! 51/66 (77%) studies of interventions to 51/66 (77%) studies of interventions to 
improve antibiotic use in hospitals had improve antibiotic use in hospitals had 
positive resultspositive results

!! Many different interventions have been Many different interventions have been 
successfulsuccessful
–– No direct comparisons of interventions, therefore No direct comparisons of interventions, therefore 

difficult to determine the most effective onesdifficult to determine the most effective ones

Davey P. et al.  Cochrane Database of Syst Rev 2005.
Rosdahl VK et al.  EU 2002; House of Lords Select Committee on Science and Technology 1998.
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Antimicrobial Antimicrobial 
Stewardship ProgramsStewardship Programs
!! Resources required to implement such Resources required to implement such 

interventions and programs are not well interventions and programs are not well 
describeddescribed

!! Although reduced cost and/or consumption Although reduced cost and/or consumption 
demonstrated, limited info on:demonstrated, limited info on:
–– Changes in patient outcomesChanges in patient outcomes
–– Reduction in adverse eventsReduction in adverse events
–– Formal costFormal cost--effectivenesseffectiveness
–– SustainabilitySustainability

Davey P. et al.  Cochrane Database of Syst Rev 2005.
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Antimicrobial StewardshipAntimicrobial Stewardship
in Institutionsin Institutions

!! IDSA/SHEA Guidelines for Developing an IDSA/SHEA Guidelines for Developing an 
Institutional Program to Enhance Antimicrobial Institutional Program to Enhance Antimicrobial 
Stewardship 2007Stewardship 2007
–– Focuses on institutional antimicrobial stewardship; update Focuses on institutional antimicrobial stewardship; update 

to previous guidelinesto previous guidelines

–– EvidenceEvidence--based recommendations to assist development based recommendations to assist development 
of an antimicrobial stewardship programof an antimicrobial stewardship program

–– Comprehensive programs demonstrated to improve Comprehensive programs demonstrated to improve 
patient and financial outcomespatient and financial outcomes

–– Appropriate use of antimicrobials is an essential part of Appropriate use of antimicrobials is an essential part of 
patient safety and deserves careful oversight and patient safety and deserves careful oversight and 
guidanceguidance

DellitDellit TH et al.  TH et al.  ClinClin Infect Infect DisDis 2007;44:1592007;44:159--77.77.
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Ontario Antimicrobial Ontario Antimicrobial 
Stewardship InitiativeStewardship Initiative

!! Joint ISMP Canada/Ontario Ministry of Health Joint ISMP Canada/Ontario Ministry of Health 
and Longand Long--Term Care initiativeTerm Care initiative

!! Phase IPhase I
–– To determine the status of antimicrobial To determine the status of antimicrobial 

management in Ontario hospitalsmanagement in Ontario hospitals

!! Future PhasesFuture Phases
–– To identify priority interventions to improve To identify priority interventions to improve 

antimicrobial use in Ontario hospitalsantimicrobial use in Ontario hospitals
–– To implement and evaluate identified interventions To implement and evaluate identified interventions 

at selected, representative hospitalsat selected, representative hospitals
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Ontario Antimicrobial Ontario Antimicrobial 
Stewardship TeamStewardship Team
!! Allison McGeer, Mount Sinai HospitalAllison McGeer, Mount Sinai Hospital

!! Donna Lowe, University Health NetworkDonna Lowe, University Health Network

!! Linda Dresser, North York General HospitalLinda Dresser, North York General Hospital

!! Kevin Katz, North York General HospitalKevin Katz, North York General Hospital

!! Steen Hansen, ISMP CanadaSteen Hansen, ISMP Canada

!! Archie Kwan, The Scarborough HospitalArchie Kwan, The Scarborough Hospital

!! David U, ISMP CanadaDavid U, ISMP Canada
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Ontario Antimicrobial Ontario Antimicrobial 
Stewardship SurveyStewardship Survey

!! Survey sent to 3 main demographic groups Survey sent to 3 main demographic groups 
in all Ontario hospitalsin all Ontario hospitals
–– Directors of pharmacyDirectors of pharmacy
–– Infectious diseases physiciansInfectious diseases physicians
–– Medical directors of intensive care unitsMedical directors of intensive care units

!! WebWeb--based survey; paper survey also based survey; paper survey also 
available upon requestavailable upon request

!! Survey time periodSurvey time period
–– Sept. 12, 2007 to Dec. 4, 2007Sept. 12, 2007 to Dec. 4, 2007

2020

Ontario Antimicrobial Ontario Antimicrobial 
Stewardship SurveyStewardship Survey

!! 114 completed surveys114 completed surveys

!! Response ratesResponse rates
–– Pharmacists:  62/100 (62%)Pharmacists:  62/100 (62%)
–– Infectious diseases physicians:  15/81 Infectious diseases physicians:  15/81 

(19%)(19%)
–– Medical directors of intensive care units Medical directors of intensive care units 

or designate 37/105 (35%)or designate 37/105 (35%)

2121

Perceptions on Antimicrobial Perceptions on Antimicrobial 
ResistanceResistance
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Perceptions on Antimicrobial Perceptions on Antimicrobial 
Resistance:Resistance:
-- By Hospital Corporation TypeBy Hospital Corporation Type

2323

Perceptions on Antimicrobial Perceptions on Antimicrobial 
Resistance:Resistance:
-- By Demographic GroupBy Demographic Group

2424

Perceptions:  Which Associations Perceptions:  Which Associations 
Should be Responsible?Should be Responsible?

n = 101
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Perceptions on Antimicrobials UsePerceptions on Antimicrobials Use
-- By Hospital Corporation TypeBy Hospital Corporation Type

Is Your Hospital Using Antimicrobials Judiciously to 
Help Control Antimicrobial Resistance

(mean responses)?
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Non-Teaching
(n=86)

Scale

Scale: 1 = Not used judiciously at all & have substantial concerns; 3 = Used somewhat 
judiciously but substantial room for improvement; 6 = Used somewhat judiciously but still 
some room for improvement; 10 = Always used judiciously & absolutely no concerns
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Perceptions on Antimicrobial UsePerceptions on Antimicrobial Use
-- By Demographic GroupBy Demographic Group

By What Percentage Could Your Hospital Reduce Broad-Spectrum 
Antimicrobial Use without Reductions in Quality of Patient Care 

(mean responses)?
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IDSA/SHEA Antimicrobial IDSA/SHEA Antimicrobial 
Stewardship GuidelinesStewardship Guidelines

!! A comprehensive evidenceA comprehensive evidence--based based 
antimicrobial stewardship programantimicrobial stewardship program

–– Includes elements chosen from among  11 Includes elements chosen from among  11 
recommendationsrecommendations

–– Based on local antimicrobial use and resistance Based on local antimicrobial use and resistance 
problemsproblems

–– Resources, programs, surveillance, assessment Resources, programs, surveillance, assessment 
are all key components to a programare all key components to a program

Dellit TH et al. Clin Infect Dis 2007;44:159-77.



10

2828

Grading SystemGrading System

!! Strength of recommendationStrength of recommendation
–– A:  Good evidence to support useA:  Good evidence to support use
–– B:  Moderate evidence to support useB:  Moderate evidence to support use
–– C:  Poor evidence to support useC:  Poor evidence to support use

!! Quality of evidenceQuality of evidence
–– I:  Evidence from 1 or more properly randomized, controlled I:  Evidence from 1 or more properly randomized, controlled 

trialtrial
–– II: Evidence from 1 or more wellII: Evidence from 1 or more well--designed clinical trial, designed clinical trial, 

without randomization; cohort or casewithout randomization; cohort or case--controlled analytic controlled analytic 
studies (preferably from >1 centre); multiple timestudies (preferably from >1 centre); multiple time--series; or series; or 
dramatic results from uncontrolled experimentsdramatic results from uncontrolled experiments

–– III:  Evidence from opinions of respected authorities, based III:  Evidence from opinions of respected authorities, based 
on clinical experience, descriptive studies, or reports of on clinical experience, descriptive studies, or reports of 
expert committeesexpert committees

2929

Recommendation #1Recommendation #1

!! Core members of a multidisciplinary Core members of a multidisciplinary 
antimicrobial stewardship team should antimicrobial stewardship team should 
includeinclude

–– an ID MD + a clinical pharmacist with ID an ID MD + a clinical pharmacist with ID 
training (Atraining (A--II) who should be II) who should be 
compensated for their time (Acompensated for their time (A--III)III)

3030

Hospital Corporations with Hospital Corporations with 
Antimicrobial Management Antimicrobial Management 
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Antimicrobial Management Antimicrobial Management 
Committees with an ID MD and Committees with an ID MD and 
ID PharmacistID Pharmacist
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Recommendation #2Recommendation #2

!! Collaboration between the following Collaboration between the following 
groups or their equivalents is essential groups or their equivalents is essential 
(A(A--III):III):

–– Antimicrobial stewardship teamAntimicrobial stewardship team

–– Hospital infection controlHospital infection control

–– Pharmacy and Therapeutics CommitteePharmacy and Therapeutics Committee

3333

Hospitals with Pharmacist onHospitals with Pharmacist on
Infection Control CommitteeInfection Control Committee
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Recommendation #3Recommendation #3

!! The ID physician and the head of pharmacy, as The ID physician and the head of pharmacy, as 
appropriate, should negotiate with hospital appropriate, should negotiate with hospital 
administration to obtain adequate authority, administration to obtain adequate authority, 
compensation, & expected outcomes for the compensation, & expected outcomes for the 
program (Aprogram (A--III).III).

Recommendation #4Recommendation #4

!! The support & collaboration of hospital The support & collaboration of hospital 
administration, medical staff leadership, & local administration, medical staff leadership, & local 
providers in the development & maintenance of providers in the development & maintenance of 
Abx stewardship programs is essential (AAbx stewardship programs is essential (A--III).III).
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Hospital Support and Priority?Hospital Support and Priority?
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Feedback to HospitalFeedback to Hospital’’s Senior s Senior 
Management?Management?
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Perceived Barriers to Becoming Perceived Barriers to Becoming 
Involved in Educating Staff Involved in Educating Staff 
About Antimicrobial ResistanceAbout Antimicrobial Resistance
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Recommendation #5Recommendation #5

!! Hospital administrative support for the Hospital administrative support for the 
necessary infrastructure to measure necessary infrastructure to measure 
antimicrobial use and to track use on antimicrobial use and to track use on 
an ongoing basis is essential (Aan ongoing basis is essential (A--III).III).
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Human Resources Infrastructure:Human Resources Infrastructure:
Barriers to Reporting Antimicrobial Use Barriers to Reporting Antimicrobial Use 
on a Regular Basis (n=62 Pharmacists)on a Regular Basis (n=62 Pharmacists)
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Systems InfrastructureSystems Infrastructure

Do you have a system that can be used reasonably 
accurately to capture antibiotic use at your hospital? 

(n=62 Pharmacist responses)

"No"
23%

"Yes"
77%
Yes

77%

No

23%
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Systems InfrastructureSystems Infrastructure

Ease of Obtaining Antibiotic Use Data 
(n=62 Pharmacists)
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Recommendation #6Recommendation #6

!! 2 core strategies (both proactive), that 2 core strategies (both proactive), that 
provide the foundation for an Abx provide the foundation for an Abx 
stewardship programstewardship program

!! 6A.  6A.  Prospective audit of Abx use with Prospective audit of Abx use with 
direct intervention & feedback to the direct intervention & feedback to the 
prescriberprescriber, by ID MD or clinical , by ID MD or clinical 
pharmacist with ID training (Apharmacist with ID training (A--I)I)
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Recommendation #6A:Recommendation #6A:
Prospective Audit with Direct Prospective Audit with Direct 
Intervention and FeedbackIntervention and Feedback

Dedicated Individual to Review New Orders for Restricted 
Antimicrobial Agents?
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Recommendation #6A:Recommendation #6A:
Conduct Drug Use Evaluations/ Conduct Drug Use Evaluations/ 
Audits of Antimicrobial AgentsAudits of Antimicrobial Agents
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Recommendation #6BRecommendation #6B

!! 6B.  6B.  Formulary restriction & preauthorizationFormulary restriction & preauthorization

–– Can lead to immediate & significant reductions in Abx use Can lead to immediate & significant reductions in Abx use 
& cost (A& cost (A--II) & may be beneficial as part of a multifaceted II) & may be beneficial as part of a multifaceted 
response to a response to a nosocomialnosocomial outbreak of infection (Boutbreak of infection (B--II)II)

–– LongLong--term impact on Abx resistance is less clear & in some term impact on Abx resistance is less clear & in some 
cases, may simply shift to an alternative agent with cases, may simply shift to an alternative agent with 
resulting increased resistance (Bresulting increased resistance (B--II)II)

–– Institutions that use preauthorization to limit use of Institutions that use preauthorization to limit use of 
selected Abx should monitor overall trends to assess & selected Abx should monitor overall trends to assess & 
respond to such shifts in userespond to such shifts in use
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Recommendation #6BRecommendation #6B

Does Your Hospital Have Any Policies Restricting the 
Use of Formulary Antimicrobial Agents?
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In Your Opinion, How Often are Antimicrobial Restriction Policies
Adhered to at Your Hospital?
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Recommendation #7Recommendation #7

!! Supplemental Antimicrobial Stewardship StrategiesSupplemental Antimicrobial Stewardship Strategies

–– Prioritized based on local practice patterns & resourcesPrioritized based on local practice patterns & resources

–– A.  A.  EducationEducation
–– B.  B.  Guidelines and clinical pathwaysGuidelines and clinical pathways
–– C.  Antimicrobial cyclingC.  Antimicrobial cycling
–– D.  Antimicrobial order formsD.  Antimicrobial order forms
–– E.  Combination therapyE.  Combination therapy
–– F.  F.  Streamlining or deStreamlining or de--escalation of therapyescalation of therapy
–– G.  Dose optimizationG.  Dose optimization
–– H.  Parenteral to oral conversionH.  Parenteral to oral conversion
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Any Educational / Programs about Antimicrobial Resistance in 
the Last 2 Years at Your Hospital?
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Recommendation #7A:Recommendation #7A:
EducationEducation

5050

Recommendation #7A:Recommendation #7A:
EducationEducation

Academic Detailing?
(n=114)
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Does Your Hospital Have Any Antimicrobial Use Guidelines?
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Recommendation #7B:Recommendation #7B:
Guidelines and Clinical PathwaysGuidelines and Clinical Pathways
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Recommendation #7B:Recommendation #7B:
Guidelines and Clinical PathwaysGuidelines and Clinical Pathways

Does Your Hospital Incorporate Local Information
(eg. Antimicrobial Resistance) to Adapt Guidelines for Use?
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Monitor Adherence to 
Hospital's Antimicrobial Use Guidelines?
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Recommendation #7B:Recommendation #7B:
Guidelines and Clinical PathwaysGuidelines and Clinical Pathways

5454

Recommendation #7F:Recommendation #7F:
Streamlining or DeStreamlining or De--escalation of escalation of 
TherapyTherapy

In Your Opinion, Are Empiric Antimicrobial Regimens
Modified to Narrow Spectrum Therapy?
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Recommendation #8Recommendation #8

!! Health care technology in the form of electronic Health care technology in the form of electronic 
medical records (Amedical records (A--III), computer physician order III), computer physician order 
entry (CPOE) (Bentry (CPOE) (B--II), & clinical decision support II), & clinical decision support 
(CDS) (B(CDS) (B--II) can improve antimicrobial decisions II) can improve antimicrobial decisions 
through the incorporation of data on:through the incorporation of data on:

–– ptpt--specific microbiology C&Sspecific microbiology C&S
–– hepatic & renal functionhepatic & renal function
–– drugdrug--drug interactionsdrug interactions
–– allergiesallergies
–– costcost

5656

Recommendation #9Recommendation #9

!! ComputerComputer--based surveillance can based surveillance can 
facilitate good stewardship by more facilitate good stewardship by more 
efficient targeting of antimicrobial efficient targeting of antimicrobial 
interventions, tracking of antimicrobial interventions, tracking of antimicrobial 
resistance patterns, & identification of resistance patterns, & identification of 
nosocomialnosocomial infections & adverse drug infections & adverse drug 
events (Bevents (B--II).II).
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Does your hospital have a Does your hospital have a 
computerized patient chart?computerized patient chart?
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Does your hospital currently Does your hospital currently 
have computerized physician have computerized physician 
order entry for medications?order entry for medications?
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Will your hospitalWill your hospital’’s CPOE or s CPOE or 
pharmacy computer system pharmacy computer system 
alert the person entering as to:alert the person entering as to:
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Recommendation #10Recommendation #10

!! The clinical microbiology laboratory plays The clinical microbiology laboratory plays 
a critical role in Abx stewardship by a critical role in Abx stewardship by 
providing patientproviding patient--specific culture & specific culture & 
susceptibility data to optimize individual susceptibility data to optimize individual 
Abx management & by assisting infection Abx management & by assisting infection 
control efforts in the surveillance of control efforts in the surveillance of 
resistant organisms & in the molecular resistant organisms & in the molecular 
epidemiologic investigation of outbreaks epidemiologic investigation of outbreaks 
(A(A--III).III).
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Does your microbiology lab specifically Does your microbiology lab specifically 
alert attending physicians or consultants alert attending physicians or consultants 
about the following organisms?about the following organisms?
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Does your hospital have an Does your hospital have an 
antibiogramantibiogram specific to your specific to your 
hospital?hospital?
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Recommendation #11Recommendation #11

!! Both process measures (did the intervention Both process measures (did the intervention 
result in the desired change in antimicrobial result in the desired change in antimicrobial 
use?) & outcome measures (did the process use?) & outcome measures (did the process 
implemented reduce or prevent resistance or implemented reduce or prevent resistance or 
other unintended consequences of other unintended consequences of 
antimicrobial use?) are useful in determining antimicrobial use?) are useful in determining 
the impact of antimicrobial stewardship on the impact of antimicrobial stewardship on 
antimicrobial use & resistance patterns (Bantimicrobial use & resistance patterns (B--III).III).
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Recommendation #11:Recommendation #11:
Measuring Process and OutcomesMeasuring Process and Outcomes
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How do we start?How do we start?

!! Develop the caseDevelop the case
–– Identify areas for improvementIdentify areas for improvement

!! Build the structuresBuild the structures
–– Identify/train pharmacists and physiciansIdentify/train pharmacists and physicians
–– Create Antimicrobial Management TeamCreate Antimicrobial Management Team
–– Alter other committee membershipsAlter other committee memberships
–– Develop antimicrobial use reportingDevelop antimicrobial use reporting
–– Plan for hospital system programsPlan for hospital system programs

!! Start small, build on successStart small, build on success
–– Identify clear process/outcome targets Identify clear process/outcome targets 

6666

SummarySummary

!! Antimicrobial resistance is recognized as an issue in Antimicrobial resistance is recognized as an issue in 
Ontario hospitalsOntario hospitals

!! Many efforts are currently employed by institutions Many efforts are currently employed by institutions 
to improve antimicrobial useto improve antimicrobial use

!! Many gaps between current programs and the Many gaps between current programs and the 
IDSA/SHEA guidelines existIDSA/SHEA guidelines exist

!! Further efforts to identify the most appropriate Further efforts to identify the most appropriate 
efforts by impact and resource feasibility are efforts by impact and resource feasibility are 
warrantedwarranted



23

6767

Ontario Antimicrobial Ontario Antimicrobial 
Stewardship TeamStewardship Team
!! Allison McGeer, Mount Sinai HospitalAllison McGeer, Mount Sinai Hospital

!! Donna Lowe, University Health NetworkDonna Lowe, University Health Network

!! Linda Dresser, North York General HospitalLinda Dresser, North York General Hospital

!! Kevin Katz, North York General HospitalKevin Katz, North York General Hospital

!! Steen Hansen, ISMP CanadaSteen Hansen, ISMP Canada

!! Archie Kwan, The Scarborough HospitalArchie Kwan, The Scarborough Hospital

!! David U, ISMP CanadaDavid U, ISMP Canada
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