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Highlights of our program this year include:

• Achieving the lowest to date Clostridium difficile infection rate through rational antimicrobial prescribing 
• Upgrading the PHC Antimicrobial Stewardship phone App that has over 1000 uses per month
• Expanding the penicillin allergy de-labeling program to residential care homes. Since inception, we have de-labeled 
 over 400 patients
• Focusing on reducing duration of antimicrobial treatment in residential care homes
• Promoting diagnostic test stewardship and effectively utilizing rapid diagnostic tests to improve patient care
• Clinical rounding with the General Surgery, Intensive Care and Clinical Teaching Unit teams
• Educating medical students, residents, pharmacists, physicians, and nurse practitioners
• Mentoring our second antimicrobial stewardship fellow

For the fifth year anniversary of the Providence Health Care (PHC) Antimicrobial Stewardship Program, we asked 
physicians, pharmacists and nurses, “Why is antimicrobial stewardship important to you?”  
The responses to this question and our coordinated interventions to optimize antimicrobial prescribing are highlighted in 
the 2017/18 annual report.   

Executive Summary

We take this opportunity to thank all prescribers at PHC for working together to practice responsible antimicrobial 
prescribing and ensuring access for all who need them in the future. 

Antimicrobial resistance is an urgent public health threat, and antimicrobial stewardship is essential for optimizing 
patient outcomes and slowing antimicrobial resistance. 



“Antimicrobial stewardship is an important part of our commitment 
to future generations – if we use antimicrobials responsibly today, 
they will still be effective and available for patients of the future.”

     - Fiona Dalton, President and CEO, Providence Health Care

Photography by Jeff Topham |  www.jefftopham.com  |  @jeff_topham
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We are facing an era of increasing antimicrobial resistance threats.  

Antimicrobial Stewardship is a coordinated set of interventions to ensure responsible use of antimicrobials.  

BACKGROUND

The PHC Antimicrobial Stewardship Program was established in April 2013.  We believe that 

appropriate and responsible prescribing can be achieved through multifaceted approaches that engage 

prescribers in dialogue around “bugs and drugs,” provide relevant and timely diagnostic tests results, and 

educate prescribers at the point-of-care.  

     - Fiona Dalton, President and CEO, Providence Health Care

Photography by Jeff Topham |  www.jefftopham.com  |  @jeff_topham

http://www.jefftopham.com
https://www.instagram.com/jeff_topham/


“Antibiotics have transformed the 
practice of modern medicine.  We 
need to preserve the power of our 

antibiotics to continue
advancing the medical field and 

economic growth and development.  
We must tackle this public health 
challenge together with concrete 

actions to protect our antibiotics.”

  

- Dr. Victor Leung, Physician Lead, 
Antimicrobial Stewardship Program

 
Why is Antimicrobial Stewardship 

             important to you?



- Dr. Victor Leung, Physician Lead, 
Antimicrobial Stewardship Program

 
Why is Antimicrobial Stewardship 

             important to you?

“Antimicrobial stewardship helps us focus on the most 
effective and efficient ways to treat our patients.”

  

- Dr. Val Montessori, Infectious Diseases Physician



Our vision and mission guide how we effectively move towards improved 
health outcomes and reduced antimicrobial resistance.

 V I S I O N
Innovative and evidence-informed strategies to transform antimicrobial prescribing practice.

M I S S I O N
To ensure patients and residents at Providence Health Care receive timely, effective, and safe antimicrobial therapy.



Clinical Team

Dr. Victor Leung
ASP Physician Lead, 
Infectious Diseases 
Physician and Medical 
Microbiologist

Dr. Michelle Hinch
ASP Clinical Pharmacist

Dr. Michelle Hinch, Dr. Tien Nguyen and Dr. Victor Leung conduct the daily activities of the program. 

They are accountable for:
• ensuring visibility of the program across the organization.
• designing and implementing new ASP projects.
• liaising with external organizations to promote antimicrobial                     
 stewardship.

Dr. Tien Nguyen
Antimicrobial Stewardship Fellow, 
Infectious Diseases Physician and 
Medical Microbiologist

http://


Operational Team

Luciana Frighetto
Pharmacy Director
PHC Acute Care and 
Medication Use Evaluation

Wendy Hansson
Vice President Quality and Innovation, 
Chief Transformation Officer

Luciana Frighetto and Wendy Hansson provide high-level 
management of the program.

They are accountable for:
• ensuring the ASP meets targets.
• approving program scope, resources and budgets.
• informing the Senior Leadership Team and the PHC   
      Board of Directors on the overall status of the program.

Dr. Glen Brown
Intensive Care Clinical Pharmacist 

and Chair of Antimicrobial 
Stewardship Subcommittee

Dr. Chris Lowe
Physician, Division of 
Medical Microbiology



The antimicrobial stewardship subcommittee meets monthly to discuss antimicrobial utilization issues and provide 
feedback on antimicrobial utilization guidelines.

Dr. Glen Brown
Intensive Care Clinical Pharmacist 

and Chair of Antimicrobial 
Stewardship Subcommittee

Dr. Chantal Leger
Physician, Division of 

Haematology

Dr. Michael Legal
Clinical Pharmacist,

Clinical Teaching Unit

Dr. Sylvia Champagne
Physician, Division of 
Medical Microbiology

Dr. Mark Hull
Physician, Division of AIDS 

and Infectious Diseases

Dr. Chris Lowe
Physician, Division of 
Medical Microbiology

Dr. Michael Payne
Physician, Division of 
Medical Microbiology

Dr. Peter Phillips
Physician and Head, 

Division of Infectious Diseases

Dr. Marc Romney
Physician and Head,

Division of Medical Microbiology

Dr. TC Yang
Physician, Division of 
Infectious Diseases

Antimicrobial Stewardship Subcommittee



Each year, we reassess the impact and value of our clinical activities to improve existing processes, or 
implement new approaches to systematically improve antimicrobial use.  In this section we highlight the 
clinical activities.

 Clinical Activities

Diagnostic Test Stewardship

Audit & Feedback

Daptomycin Use Evaluation

Rapid Diagnostics to improve Antimicrobial Prescribing

War on the Spore

Team Rounds

Penicillin Allergy De-labeling

Antimicrobial Stewardship Phone App

Education



 Clinical Activities

Rapid Diagnostics to improve Antimicrobial Prescribing

Prospective audit and feedback is a cornerstone of our program. We review the medical chart and diagnostic test 
results to formulate our initial assessment.  We then engage prescribers in dialogue when we identify opportunities 
for change in the following areas:

•   Antibiotic choice (empiric, prophylactic, pathogen directed, syndrome directed, or susceptibility guided)
•   Antibiotic dosing considering both host and pathogen factors
•   Antibiotic duration
•   Cessation of antibiotics when there 
    is no confirmed bacterial infection 
•   Infectious diseases consultation

We review over 1000 patient 
cases annually and acceptance 
rates for our recommendations 

are >80%.

Audit & Feedback

Cardiac Care Unit reviewing antimicrobial stewardship recommendations.

 Clinical Activities



“As a nephrologist caring for 
vulnerable patients, we face 
numerous infections on a 

regular basis and the 
emergence of antibiotic 
resistant organisms is 
becoming increasingly 

problematic.  Our antibiotic 
choices are already limited by 

the presence of renal 
dysfunction.  Without 

responsible use of 
antimicrobials moving 

forward, the potential for the 
emergence of untreatable 
infections becomes a real 

concern.”

- Dr. Abeed Jamal, Nephrologist



 Clinical Activities

•   An accessible (App based) questionnaire to triage patients
•   Weekly penicillin skin testing and oral challenge
•   Documentation in the pharmacy system and provincial Pharmanet database
•   Patient education and card confirming de-labeling result

The majority of patients with a “penicillin allergy” label are 
not truly allergic to penicillin.  Prescribers generally use 
alternative antibiotics when managing patients with a 
“penicillin allergy” label and this results in significant harms 
including: increased surgical site infections, prolonged 
lengths of stay, higher costs of care, more adverse drug 
events, and increased rates of C. difficile infection and 
colonization with multidrug-resistant bacteria.

Three years ago, we collaborated with the Division of 
Allergy and Immunology to initiate a systematic allergy 
de-labeling program. Our penicillin allergy de-labeling
program now includes:

Penicillin Allergy De-labeling

Dr. Schellenberg with Allergy and Immunology 
Fellows de-labeling penicillin allergies in our 
affiliated residential care homes.



“The judicious use of the most appropriate antibiotic is key for my patients to protect their 
health for their future.  Antimicrobial stewardship provides me with easily accessible 
support to guide my treatments.” - Dr. Tina Lai, Family Physician

“I think that the penicillin allergy testing/de-labelling program at PHC is one of the best 
clinical ideas in a long time. Many of our patients with penicillin allergies often do not 
remember what reaction they had or the last time they received penicillin. Antimicrobial 
Stewardship has made clarification of penicillin allergies an easy process for prescribers and 
patients alike. In this age of antibiotic overuse this program has been effective in 
streamlining and optimizing antimicrobial therapy.”

- Dr. Michelle Bech Clark, Nurse Practitioner



- Dr. Tina Lai, Family Physician

- Dr. Michelle Bech Clark, Nurse Practitioner

 Clinical Activities

Penicillin Allergy De-labeling

Since inception, we have removed penicillin allergy 
labels in over 400 patients. 

This year, we expanded the program to our 
residential care homes.  We also introduced 
changes in perioperative antimicrobial use.  
We are focusing on educating anesthesiologists, 
surgeons, and other clinicians on the safe and 
effective use of perioperative cefazolin for people 
with anaphylactic reactions to penicillin



“As a cardiac surgery pharmacist, the judicious use of antibiotics is imperative to ensure that 
my patients have the best outcomes after surgery. All my patients receive antibiotics 
peri-operatively to reduce the risk of surgical site infections, and the antibiotic chosen must 
be the right drug, initiated at the right time, dose, and for the adequate duration. 
Antimicrobial stewardship is not optional – it is a standard of excellence that we must all 
participate in as health care professionals at PHC for the betterment of our patients, 
institution, and community.” 

- Dr. Erica Wang, Clinical Pharmacy Specialist (Cardiac Surgery)



 Clinical Activities

Key features:

In our third year of developing the PHC Antimicrobial Stewardship 
Phone App (Spectrum Localized Antimicrobial Stewardship), we 
are improving usability by enhancing content and features based 
on user feedback.

The App is available for free download on both the Apple and 
Google Play stores.

• Direct phone connection to the PHC Antimicrobial Stewardship    
  Pharmacist and Physician 
• Locally relevant guidelines for managing common infections
• Decision support features
• Antimicrobial formulary
• Annual PHC antibiogram

 Antimicrobial Stewardship Phone App
We have 

over 1000 
active uses monthly.  

https://itunes.apple.com/ca/app/spectrum-localized-antimicrobial/id921339941?mt=8
https://play.google.com/store/apps/details?id=com.spectrum&hl=en
https://app.spectrum.md/clients/2-providence
http://www.spectrum.md/


The program has been successfully 

in labeling over 120 patients 

this past year.  We have shared our 

program implementation ideas with 

other health authorities so that more 

patients can benefit from having a 

more accurate medication allergy 

record. 
“I like to see the ASP team regularly
 because they are friendly and helpful.”

- Dr. Natasha Press, Infectious Diseases Physician



- Dr. Natasha Press, Infectious Diseases Physician

 Clinical Activities

Appropriate ordering and correct interpretation of diagnostic 
tests is complex.   

Diagnostic test stewardship involves modifying the 
process for ordering, performing and reporting diagnostic 
tests to improve the treatment of infections and other 
conditions.  

Ordering diagnostic tests in the setting of low pretest 
likelihood of disease may generate false positive results, 
and lead to inappropriate treatment (e.g. overuse of 
antibiotics) and associated harms.

Our diagnostic test stewardship has focused on reducing 
urine cultures and stool testing for C. difficile.

 Diagnostic Test Stewardship



“Antimicrobial stewardship 
is a cornerstone of 
personalized medicine 
– each patient receives the 
appropriate antimicrobial 
with the right dose and 
treatment duration.”
  
- Dr. Martin Trotter, 
Department Head, 
Pathology and Laboratory Medicine



- Dr. Martin Trotter, 
Department Head, 
Pathology and Laboratory Medicine

“Antibiotic stewardship is 
important to me because I know 
“more interventions” does not make 
for better patient care.  The use of 
antibiotics in contexts where they 
are not indicated leads to 
antimicrobial resistance and has 
the potential to hurt far more people 
than it helps.  There is also the 
potential for serious consequences 
for the antibiotic-exposed patient.  
Antibiotic stewardship is good 
patient care.”

- Dr. Daniel Holmes,
Division Head, Clinical Chemistry  



 Clinical Activities

Reducing Urine Cultures
In 2013, we started to focus on reducing unnecessary urine cultures by preventing urine culture collection when 
it was not needed. We accomplished this by introducing a toolkit for asymptomatic bacteriuria and urinary tract 
infections and in our residential care homes. 

In the last 5 years, we have sustained a significant decrease in collection of unnecessary urine cultures 
and antibiotic treatment for asymptomatic bacteriuria.  

Similar opportunities for improving urine culture orders exist in our acute medical and surgical wards at SPH 
where we found that 68.6% of urine cultures were inappropriately ordered during a 3-month review. We need to 
continue to work with clinicians to practice better diagnostic test stewardship. 

Annual volumes of urine cultures from the 5 PHC affiliated residential care homes have de-
creased since we started our intervention in 2013.Annual volumes of urine cultures from the 5 PHC affiliated residential care 

homes have decreased since we started our intervention in 2013. 



Reducing Urine Cultures

“Antimicrobial stewardship is important to me 
because it improves patient outcomes and has a 
positive global effect.”

  

- Angela Hitchings, Clinical Nurse Leader



 Clinical Activities

War on the Spore
Antibiotic use is a key driver of C. difficile infections.  Our “War on the Spore” collaboration with Infection 
Prevention and Control (IPAC) and the Medical Microbiology lab was initiated in 2013.  

We have continued our second year expansion to outpatients to prevent hospital readmissions. The rapid 
communication channels connecting the laboratory, IPAC and ASP strengthen our comprehensive approach to 
preventing transmission of, and controlling infection with C. dfficile.  

Inappropriate C. difficile sample – formed stools.Roles and responsibilities for War on the Spore.



War on the Spore

Inappropriate C. difficile sample – formed stools.

 Clinical Activities

War on the Spore

This year, we achieved the lowest to date PHC-associated incidence of Clostridium difficile infection at 
     3.5 cases per 10,000 patient days.

We have started to expand our efforts to reduce inappropriate C. difficile testing and the results of our first 
review will be available in the fall of 2018.  



“Antimicrobial stewardship is important to me because it gives 
me additional tools to make sure that I am providing the best 
possible care for each of my patients.”

- Dr. Janet Simons, Medical Biochemist and Internal Medicine Specialist



 Clinical Activities

“Diagnostics is Power” 
    Rapid diagnostics help antimicrobial prescribing

Optimal utilization of rapid diagnostic tests (RDTs) can improve patient outcomes and enhance 
antimicrobial stewardship. 

We worked with the Medical Microbiology laboratory to implement three RDTs linked with 
antimicrobial stewardship practice to impact patient care. 



 Clinical Activities

Timeliness and appropriateness of antimicrobial 
therapy for our patients is improved when 
pathogen identification and antimicrobial 
susceptibility testing can be done expeditiously.  
The PHC Medical Microbiology laboratory 
provides rapid identification and antibiotic 
susceptibility results for blood stream infections.  

The medical microbiology laboratory uses 
matrix-assisted laser desorption ionization-time 
of flight mass spectrometry (MALDI-TOF MS), 
and the FilmArray blood culture identification 
(BCID) panel. The use of direct antibiotic 
susceptibility testing from blood cultures further 
provides early phenotypic resistance profiles.

The antimicrobial stewardship clinical team 
rounds with the medical microbiologists to 
expedite the reporting of blood stream infection 
results to physicians.  

Bloodstream Infections

FilmArray BCID panel can rapidly identify common bacterial 
pathogens and drug resistance genes.

Blood culture rounds in the laboratory.



Bloodstream Infections

FilmArray BCID panel can rapidly identify common bacterial 
pathogens and drug resistance genes.

 Clinical Activities

Viral Respiratory Tract Infections
The PHC Medical Microbiology laboratory provides daily rapid testing 
to diagnose viral respiratory tract infections. The results are available 
on the same day of test collection.  Last year, we showed that rapid 
nasopharyngeal swab tests reduced antibiotic prescribing and 
optimized oseltamavir use for influenza.  This year, we continued to 
promote appropriate discontinuation of antibiotics in those who are 
diagnosed with a viral respiratory tract infection.  



“To me, stewardship is about 
identifying microbial 

pathogens as quickly as 
possible, diagnosing infections 

accurately and reliably, 
detecting early markers for 
antibiotic resistance using 
innovative techniques, and 

communicating all this 
information to clinical teams in 
real-time.  Ultimately, of course, 
it’s about getting the patient on 
the right antibiotic at the right 

time.”

  
- Dr. Marc Romney, Medical Microbiologist



- Dr. Marc Romney, Medical Microbiologist

 Clinical Activities

Clostridium difficile 

Timely and accurate diagnosis of C. difficile
colonization and infection is vital in ensuring 
proper patient management and preventing 
transmission. In our second year of using a 
two staged testing approach that includes a 
molecular based method (PCR) followed by a 
toxin detection test (enzyme immunoassay), 
we are better equipped in assessing patients 
with C. difficile colonization and infection. 

All indeterminate and positive tests are 
reviewed by the ASP clinical team to provide 
feedback to prescribers on optimal 
management.  The comprehensive program 
to fight C. difficile at PHC is known as “War 
on the Spore.”  (see “War on the Spore”) 



 Clinical Activities

Rounds with clinical care teams

Intensive Care Unit (ICU)
The ASP Clinical team meets with the ICU clinical pharmacist and the ICU Fellow on Tuesdays and Fridays 
every week to review patients prescribed antimicrobials.  During these “bullet rounds” we identify opportunities 
for optimizing antimicrobial treatment and provide education.  

General Surgery
The ASP Clinical team joins the weekly multidisciplinary rounds 
to review every patient admitted to the general surgery service.  
The clinical pharmacist and the ASP team help facilitate optimal 
antimicrobial therapy.

Clinical Teaching Unit (CTU)
This year, we piloted meeting with CTU teams immediately after 
care rounds twice weekly to review patients taking antibiotics.  
The “batched” reviews approach improves efficiency of audit 
and feedback.  

In addition to individual case reviews from our audit and 
feedback program, we use other opportunities for 
dialogue around “bugs and drugs” during team rounds. 

ICU Rounds discussing antibiotics.

Reviewing cases with CTU Physician



Rounds with clinical care teams

ICU Rounds discussing antibiotics.

“Antimicrobial stewardship 
increases the odds that 
available antibiotics will be 
effective for treatment of 
serious infections in the 
years and decades ahead.”

- Dr. Glen Brown, 
Clinical Pharmacy Specialist, Intensive Care



 Clinical Activities

Daptomycin is one of the “last line” drugs for 
treating methicillin resistant Staphylocococus aureus 
(MRSA) and Vancomycin resistant Enterococcus (VRE) 
infections. Daptomycin use has been increasing, and last 
year constituted 20% of the total antimicrobial budget.  

Last year we started a collaborative prospective 
daptomycin use evaluation (DUE) with Vancouver Coastal 
Health and Fraser Health. We reviewed every prescription 
of daptomycin in 2017 at PHC to determine indication and 
appropriateness.  We systematically documented clinical 
outcomes and adverse drug events.  Our goal was to 
understand daptomycin use practice variations from both 
patient-outcome and resource utilization perspectives.

Daptomycin Use Evaluation

We found 181 daptomycin initiation events. The majority (57%) were initiations for non-approved indications as per 
the BC Health Authority indications.  Our ASP did not agree with using Daptomycin in 38% of initiation events.  

We concluded that the following actions are required to improve daptomycin utilization: 
• More comprehensive discussion with patients who are non-adherent to first line treatment for serious MRSA 
 infections.  The “convenience” of once daily daptomycin use failed to retain patients in completing treatment.
• Use standardized dosing regimens for MRSA and VRE infections.  
• Consider oral antibiotic options for skin and soft tissue infections and intra-abdominal infections.  



“Antimicrobial stewardship is 
important to ensure that we 
minimize adverse effects of 

antibiotics. It also ensures that 
prescribed antibiotics are 

appropriate to each individual’s 
infection. We need to do 

everything we can to limit the 
development of antibiotic 

resistance.”

  
- Dr. Gannon Yu, Infectious Diseases Fellow



 Clinical Activities

Education
Our main channel for delivering antimicrobial education 
continues to occur at the point of care during our audit and 
feedback activities.  Having dialogue about cases in a timely 
manner provides learning opportunities for prescribers and the 
antimicrobial stewardship team.  In addition to the point of care 
education, we have delivered education sessions throughout 
the year including: 

• Supervision of infectious diseases and medical 
 microbiology residents 
• Week long rotations for PHC Nurse Practitioners
• Mentorship for clinical pharmacists and pharmacy 
 residents
• Monthly teaching for trainees on the Infectious Diseases   
 consultation service
• Monthly orientation to trainees rotating on General 
 Surgery
• Bimonthly Clinical Teaching Unit noon rounds
• Orientation for rotating first year residents in Family and 
 Community Medicine program and the SPH rotating 
 residency 
• Journal club evenings

Pharmacy students learning about antimicrobial 
stewardship principles.

Medical microbiology resident providing point-of-care 
education during audit and feedback.



Education

Pharmacy students learning about antimicrobial 
stewardship principles.

Medical microbiology resident providing point-of-care 
education during audit and feedback.

“Antimicrobial stewardship is a 
resource for improved patient care.  

The program benefits the individual 
patient who receives optimized 

antimicrobial therapy, as well as 
society at large which benefits from 

the effort to reduce emergence of 
antibiotic resistant organisms.”

- Dr. Eric Eckbo, Medical Microbiology Resident



Community Engagement

November 6, 2017 @ Science World

DO BUGS NEED DRUGS?
Antibiotics have been successful in the treatment 
of many infectious diseases over the last 70 years.
However, antibiotic resistance is increasing 
rapidly and according to the World Health 
Organization (WHO), each year 700,000 
people die because of antibiotics-resistant bacteria. 

Are we approaching the end of antibiotic effectiveness?

Dr. Victor Leung joined Dr. David Patrick (Professor, School of 
Population and Public Health, UBC; Medical Epidemiology Lead 
for Antimicrobial Resistance and the Do Bugs Need Drugs? 
Program, BCCDC) and Dr. Bob Hancock (UBC Killam Professor, 
Department of Microbiology and Immunology, UBC; Director, 
Centre for Microbial Diseases and Immunity Research; Canada 
Research Chair Holder in Health and Genomics) to engage the 
public in discussion about the latest research and developments 
of those working to address the concerns of antibiotic resistance.



Are we approaching the end of antibiotic effectiveness?

Antimicrobial resistance (AMR) is one of today’s greatest long term national and international public health threats. 
The UBC Neglected Global Diseases Initiative and Center for International Child Health (BC Children’s Hospital) 
hosted an Antimicrobial Resistance Symposium on March 1st, 2018. International and local experts in 
antimicrobial resistance addressed both the global context and our local BC and Canadian context.  The 
symposium, chaired by Dr. Victor Leung, included a panel discussion with researchers from UBC and BC Children’s 
Hospital who are tackling this problem from different angles. Together, the panel explored the various avenues that 
perpetuate resistance to antibiotics, while learning about possible solutions to this worldwide crisis. 

Keynote Speaker: 
Dr. Ramanan Laxminarayan
Director, Center for Disease Dynamics, Economics & Policy; Senior Research Scholar, Princeton University; Former 
Advisory Committee Member, World Health Organization, Centres for Disease Control and Prevention 

Panel Discussion: 
‘How Can Local Action Help in the Global Fight Against AMR?
Dr. Ramanan Laxminarayan, Dr. David Patrick, Dr. Ashley Roberts, and Dr. Robert Hancock. 

Community Engagement

UBC and BC Children’s Hospital 
Antimicrobial Resistance Symposium
March 1, 2018 @ Robert H. Lee Alumni Centre, UBC Vancouver Campus



We focused on promoting the prescription 
oral antibiotics over intravenous delivery of 
antibiotics for treatment of common 
bacterial infections.  By using highly 
bioavailable oral antibiotics when 
indicated, patients can avoid the harms of 
unnecessary intravenous catheters.  
Reducing the need for intravenous 
antibiotics also promotes better use of 
resources and earlier hospital discharges. 

Community Engagement

Don’t routinely prescribe  
intravenous forms of highly 

bioavailable antimicrobial agents for 
patients who can reliably take and 

absorb oral medications. 

AZITHROMYCIN 

COTRIMOXAZOLE 

MOXIFLOXACIN 

CIPROFLOXACIN 

METRONIDAZOLE 

LINEZOLID 

FLUCONAZOLE 

6.8 $* 

2.1 $ 

13.6 $ 

12.2 $ 

19.5 $ 

1.48 $ 

17.5 $ 

0.48 $ 

0.07 $ 

0.05 $ 

0.60 $ 

1.31 $ 

0.86 $ 

0.79 $ 

* Cost of an inpatient single standard dose at PHC, without accounting for nursing time. 

November 13-19, 2017

*Cost of an inpatient single standard dose at PHC, without accounting for nursing time.

WORLD ANTIBIOTIC AWARENESS WEEK



“Antimicrobial stewardship is 
important to provide optimal care for 

individuals, while minimizing 
unintended ill effects of antibiotics. 
In addition, it helps fight against the 

threat of resistant pathogens, and 
assists with rationing of ever 

expanding healthcare expenditure. 
Most importantly, it instills a culture 

of asking why, and challenging 
others to make better clinical 

decisions. “

  
- Dr. Sylvain Lother, Infectious Diseases Fellow

November 13-19, 2017



Financials

Our successfully implemented Antimicrobial Stewardship 
Program is tied to concrete costs savings realized from 
decreased antimicrobial drug expenditures.  

The primary goal of any ASP is to optimize patient safety and 
minimize harms from antimicrobial treatments.  The positive 
effect of cost savings is significant and should be recognized. 
We continue to generate a positive return on investment 
(ROI) with an ROI of more than 1.05. 
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“Antimicrobial stewardship is important to me because it aims to get the most 
appropriate antibiotics for patients currently in need, but also aims to be a 
public health initiative to prevent antimicrobial resistance, so that there may 
still be effective antibiotics in the future (particularly if I ever need them 
decades later).” - Dr. Chris Lowe, Medical Microbiologist



“Every antimicrobial stewardship intervention is a teachable moment, and provides 
the opportunity for physicians to rethink their antibiotic prescribing habits in the 
context of social responsibility.”

- Dr. Tien Nguyen, Antimicrobial Stewardship Fellow,  Infectious Diseases Physician and Medical Microbiologist

“It is essential that we do all we can to ensure antibiotics are effective for 
future generations.” - Dr. Michelle Hinch, Antimicrobial Stewardship Pharmacist



- Dr. Michelle Hinch, Antimicrobial Stewardship Pharmacist

Community Engagement

The PHC Antimicrobial Stewardship Program 
welcomes donations to our program through 
the St. Paul’s Foundation.
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Methodology

Measurements
Information on antibiotic use from April 1 , 2005 to March 31, 2016 was obtained from 
the pharmacy information system as World Health Organization defined daily doses 
(DDDs). The DDDs were available by fiscal period (13 periods per year, beginning in 
April). Patient census data was used to standardize the data to DDDs per 1000 
patient-days. The antimicrobial stewardship program began July 2013 and the period 
before this was used as the control.

Statistical Analysis
We conducted an interrupted time series analysis using methods previously 
described. Time series analysis differs from a regression analysis as values in a time 
series can be dependent on previous values (autocorrelated). Performing a 
regression analysis without accounting for autocorrelation results in inappropriate 
estimation of coefficients and statistical signifance. We account for autocorrelation 
using a simple ARIMA model. Some models were found to have seasonal 
autocorrelation and this was also included in the model.
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We generated models for both Mount St Joseph’s Hospital (MSJ) and St Paul’s Hospital (SPH) for the following drugs/
drug combinations:
1. All Antibiotic Use (defined as IV/Oral medication with the WHO ATC classification of J01 (Antibacterials for systemic use)
2. Azithromycin PO Proportion (Ratio of PO to totaly systemic usage)
3. Ceftriaxone
4. Ciprofloxacin PO Proportion (Ratio of PO to totaly systemic usage)
5. Daptomycin
6. Meropenem
7. Moxifloxacin PO Proportion (Ratio of PO to totaly systemic usage)
8. Piperacillin/Tazobactam
9. Vancomycin IV

A simple interrupted time series analysis can be specified using the equation Yt = B0 + B1*t + B2*X1 + B2*tafter
• Yt = the outcome value
• B0 = starting point/intercept
• B1,B2 = regression coefficients
• X1 = Binary indicator of whether the time period is from before or after the intervention was implemented
• t = number of fiscal periods since the onset of observation (13 fiscal periods /year)
• tafter = number of fiscal periods since the onset of the intervention
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In the majority of the drugs that we modeled had the following regression coefficients.
• B0 is the baseline DDD for the drug
• B1 represents the underlying trend in DDD prior to the intervention
• B2 represents the immediate change in DDD with the intervention
• B3 represents the change in the DDD trend after the intervention 
 (the sum of B1 and B3 is the post-intervention slope)

Some drugs (ceftriaxone and piperacillin-tazobactam) had had significant changes in usage 
during the time period investigated for reasons other than the antimicrobial stewardship program. 
To model the effects correctly additional time periods were included in the analysis.
The time-series analysis was performed using R statistical software and the forecast package.
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