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Antimicrobial Stewardship Strategy:  
Therapeutic drug monitoring (with feedback) 
Measurement and interpretation of serum drug concentrations to maximize efficacy and minimize toxicity. 

Description 

This is an overview and not intended to be an  
all-inclusive summary. As a general principle, patients 
must be monitored by the health care team after 
changes to therapy resulting from recommendations 
made by the antimicrobial stewardship team. 

Optimizing antimicrobial use through therapeutic drug 

monitoring can maximize efficacy and minimize toxicity for 

individual patients.1 It involves the measurement and 

interpretation of serum drug concentrations drawn at 

specific times relative to dose administration. The 

assessment of serum levels and subsequent dosing 

recommendations requires an understanding of a drug’s 

pharmacokinetics; the timing of samples; the infection 

being treated; and the patient’s clinical status, 

comorbidities and concomitant drug therapy. Pharmacists 

are best trained to perform this function.  

The most extensive literature on and experience with anti-

infective therapeutic drug monitoring involves 

aminoglycosides (e.g., gentamicin, tobramycin, amikacin) 

and vancomycin. There are definite associations between 

toxicity and aminoglycoside trough serum levels and 

between therapeutic efficacy and peak serum levels.1 

Patients on aminoglycoside therapy should have serum 

levels assessed and be monitored for adverse effects (e.g., 

renal and ototoxicity).  

The monitoring of vancomycin trough levels is somewhat 

controversial, but may be considered in patients at higher 

risk of toxicity or therapeutic failure, with serious infections and/or with unpredictable pharmacokinetics.2  

http://www.publichealthontario.ca/en/BrowseByTopic/InfectiousDiseases/AntimicrobialStewardshipProgram/Documents/ASP_Strategy_Criteria_Reference_Guide.pdf
http://www.publichealthontario.ca/en/BrowseByTopic/InfectiousDiseases/AntimicrobialStewardshipProgram/Documents/ASP_Strategy_Criteria_Reference_Guide.pdf


Antimicrobial Stewardship Strategy: Therapeutic drug monitoring (with feedback) Page 2 of 31 

Many hospitals offer pharmacist consultation for patients on aminoglycosides and vancomycin, either 

automatically or by request; some use formalized programs. Such consultation ensures appropriate initial 

dosing; optimal timing of serum levels; timely and appropriate interpretation of levels and subsequent 

dosing recommendations; and adequate patient monitoring. Medical directives may be considered so that 

pharmacists can request serum levels and laboratory tests, and make dosing recommendations without a 

physician’s approval. Documentation in the patient’s chart is essential.  

Software/calculator programs are available to assess aminoglycoside pharmacokinetics and calculate 

individualized dosing regimens. A number of vancomycin nomograms are also available to aid in initial and 

subsequent dosing. 

Institutions that cannot measure levels onsite may experience delays in access to information (slow turn-

around time), and this can negatively affect patient care. Efforts to minimize such barriers are necessary.  

Therapeutic drug monitoring has typically been used for antimicrobials with a narrow therapeutic range, 

but increasing pharmacokinetic investigations in different patient groups (e.g., the critically ill, patients 

with extreme body size, patients with variable renal function) and rising antimicrobial resistance have led 

to a growing interest in monitoring other agents, such as beta-lactam antibiotics and select antifungal 

agents. However, the lack of availability of appropriate drug assays limits our ability to monitor many of 

these antimicrobials. 

 Advantages 

 Important practice to reduce the risk of significant toxicity and adverse events. 

 Maximizes pharmacokinetic and pharmacodynamic parameters to improve successful treatment 

of infection. 

 Improves the use of laboratory resources (e.g., aminoglycoside/vancomycin levels). 

Disadvantages 

 Requires training to ensure adequate understanding of the antimicrobial’s pharmacokinetics, 

interpretation of levels, patient monitoring and standardized pharmacist practice. 

 Some institutions may encounter barriers to timely results (e.g., tests not performed onsite) and 

interpretation of levels (e.g., lack of knowledge/experience). 

Requirements  

 Trained personnel (to interpret results). 

 Education on the importance of appropriate sampling time. 

 Adequate and timely access to laboratory resources. 

 Expertise to develop procedures and medical directives, if applicable. 

Associated Metrics  

 Proportion of patients with a therapeutic level. 

 Average time to reach a therapeutic level. 
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 Number of patients with a 50 per cent increase in serum creatinine from baseline (before and 

after implementation of a therapeutic drug monitoring program and/or to reflect the 

effectiveness of a specific process). 
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Additional Useful References  

Select articles to provide supplemental information and insight into the strategy described and/or 
examples of how the strategy was applied; not a comprehensive reference list. URLs are provided 
when materials are freely available on the Internet. 

 Bond CA, Raehl CL. Clinical and economic outcomes of pharmacist-managed aminoglycoside or 

vancomycin therapy. Am J Health Syst Pharm. 2005;62(15):1596–605. 

Tools and Resources  

 University of Kentucky Chandler Medical Center, Pharmacy Services. Clinical pharmacokinetics 

service and anticoagulation guidelines [Internet]. 35th ed. Lexington, KY: University of Kentucky 

Chandler Medical Center; 2013 [cited 2015 Sep 23]. Available from: 

http://www.hosp.uky.edu/pharmacy/CPS/PKmanual-disclaimer.html 
 

Guidelines for the dosing and monitoring of aminoglycosides (conventional and high dose, 

extended interval) and vancomycin.  
 

 Scottish Antimicrobial Prescribing Group (SAPG). Gentamicin and vancomycin [Internet]. Glasgow: 

Scottish Medicines Consortium; date unknown [cited 2015 Sep 23]. Available from: 

http://www.scottishmedicines.org.uk/SAPG/Quality_Improvement/Gentamicin_and_Vancomycin 
 

Guidance documents for the use of vancomycin and gentamicin.  

Information and online calculators.  
 

Guidance for both intermittent (pulsed) and continuous infusion of vancomycin. 

Hartford and Greater Glasgow and Clyde nomograms, as well as administration and 

monitoring charts for gentamicin. 

http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2125.2011.04080.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2125.2011.04080.x/full
http://www.ajhp.org/content/66/1/82.long
http://www.hosp.uky.edu/pharmacy/CPS/PKmanual-disclaimer.html
http://www.scottishmedicines.org.uk/SAPG/Quality_Improvement/Gentamicin_and_Vancomycin
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Samples/Examples (updated June 2016) 

 Example 1: Vancouver Coastal Health and Providence Health Care, BC - Vancomycin Empiric 

Dosing Guidelines   

 Example 2: Markham Stouffville Hospital Corporation - Vancomycin Guidelines  

 Example 3: Markham Stouffville Hospital Corporation - Aminoglycoside Dosing in Adults Policy and 

Guidelines  

 Example 4: Markham Stouffville Hospital Corporation - Vancomycin Monitoring Record   

 Example 5: Markham Stouffville Hospital Corporation - Aminoglycoside Monitoring Record 

 Example 6: Sunnybrook Health Sciences Centre - Monitoring for Aminoglycoside Induced 

Ototoxicity  

 Example 7: Sunnybrook Health Sciences Centre - Patient Information Sheet - Aminoglycoside 

Treatment 

These documents have been generously shared by various health care institutions to help others 

develop and build their antimicrobial stewardship programs. We recommend crediting an institution 

when adopting a specific tool/form/pathway in its original form.  

Examples that contain clinical or therapeutic recommendations may not necessarily be consistent with 

published guidelines, or be appropriate or directly applicable to other institutions. All examples should 

be considered in the context of the institution’s population, setting and local antibiogram.  

The materials and information in this section are not owned by Public Health Ontario. Neither Public 

Health Ontario nor the institution sharing the document shall be responsible for the use of any tools and 

resources by a third party.  

Links with Other Strategies  

 Dose optimization

http://www.publichealthontario.ca/en/BrowseByTopic/InfectiousDiseases/AntimicrobialStewardshipProgram/Documents/ASP_Strategy_Dose_Optimization.pdf
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Disclaimer 

This document may be freely used without permission for non-commercial purposes only and provided 
that appropriate credit is given to Public Health Ontario. No changes and/or modifications may be made 
to the content without explicit written permission from Public Health Ontario. 

Citation 

Ontario Agency for Health Protection and Promotion (Public Health Ontario). Antimicrobial Stewardship 
Strategy: Therapeutic drug monitoring (with feedback). Toronto, ON: Queen’s Printer for Ontario; 2016.   

©Queen’s Printer for Ontario, 2016 

For further information 

Antimicrobial Stewardship Program, Infection Prevention and Control, Public Health Ontario. 

Email: asp@oahpp.ca 

Public Health Ontario acknowledges the financial support of the Ontario Government.

http://www.publichealthontario.ca/en/BrowseByTopic/InfectiousDiseases/AntimicrobialStewardshipProgram/Pages/Antimicrobial-Stewardship-Program.aspx
mailto:asp@oahpp.ca
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Example 1: Vancouver Coastal Health and Providence Health Care, BC - 

Vancomycin Empiric Dosing Guidelines 

 

Available online from:  

http://vhpharmsci.com/PagePocket/index.html 
 

Disclaimer 

This resource was created by by Vancouver Coastal Health and Providence Healthcare. PHO is not the owner of this content 
and does not take responsibility for the information provided within this document. Neither PHO nor Vancouver Coastal 
Health and Providence Healthcare shall be responsible for the subsequent use of any tools and resources by any third party. 

http://vhpharmsci.com/PagePocket/index.html
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Example 1: Vancouver Coastal Health and Providence Health Care, BC - 

Vancomycin Empiric Dosing Guidelines (continued) 

 

 

 

Available online from:  

http://vhpharmsci.com/PagePocket/index.html 

Disclaimer 

This resource was created by Vancouver Coastal Health and Providence Healthcare. PHO is not the owner of this content 
and does not take responsibility for the information provided within this document. Neither PHO nor Vancouver Coastal 
Health and Providence Healthcare shall be responsible for the subsequent use of any tools and resources by any third party. 

 

http://www.vhpharmsci.com/Resources/Pocket/Vancomycin%20Dosing%20Card%20VCH-PHC%2016JUL15%20_FINAL_.pdf
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Example 1: Vancouver Coastal Health and Providence Health Care, BC - 

Vancomycin Empiric Dosing Guidelines (continued) 

 
Available online from:  

http://vhpharmsci.com/PagePocket/index.html 

Disclaimer 

This resource was created by Vancouver Coastal Health and Providence Healthcare. PHO is not the owner of this content 
and does not take responsibility for the information provided within this document. Neither PHO nor Vancouver Coastal 
Health and Providence Healthcare shall be responsible for the subsequent use of any tools and resources by any third party. 

 

http://www.vhpharmsci.com/Resources/Pocket/Vancomycin%20Dosing%20Card%20VCH-PHC%2016JUL15%20_FINAL_.pdf
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Example 2: Markham Stouffville Hospital Corporation - Vancomycin 

Guidelines  

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 2: Markham Stouffville Hospital Corporation - Vancomycin 

Guidelines (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 



 

Antimicrobial Stewardship Strategy: Therapeutic drug monitoring (with feedback) Page 11 of 31 

Example 2: Markham Stouffville Hospital Corporation - Vancomycin 

Guidelines (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 2: Markham Stouffville Hospital Corporation - Vancomycin 

Guidelines (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 2: Markham Stouffville Hospital Corporation - Vancomycin 

Guidelines (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 2: Markham Stouffville Hospital Corporation - Vancomycin 

Guidelines (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 3: Markham Stouffville Hospital Corporation - Aminoglycoside 

Dosing in Adults Policy and Guidelines  

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 3: Markham Stouffville Hospital Corporation - Aminoglycoside 

Dosing in Adults Policy and Guidelines (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 3: Markham Stouffville Hospital Corporation - Aminoglycoside 

Dosing in Adults Policy and Guidelines (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 3: Markham Stouffville Hospital Corporation - Aminoglycoside 

Dosing in Adults Policy and Guidelines (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 3: Markham Stouffville Hospital Corporation - Aminoglycoside 

Dosing in Adults Policy and Guidelines (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 3: Markham Stouffville Hospital Corporation - Aminoglycoside 

Dosing in Adults Policy and Guidelines (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 3: Markham Stouffville Hospital Corporation - Aminoglycoside 

Dosing in Adults Policy and Guidelines (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 3: Markham Stouffville Hospital Corporation - Aminoglycoside 

Dosing in Adults Policy and Guidelines (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 3: Markham Stouffville Hospital Corporation - Aminoglycoside 

Dosing in Adults Policy and Guidelines (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 3: Markham Stouffville Hospital Corporation - Aminoglycoside 

Dosing in Adults Policy and Guidelines (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 4: Markham Stouffville Hospital Corporation - Vancomycin 

Monitoring Record   

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 



 

Antimicrobial Stewardship Strategy: Therapeutic drug monitoring (with feedback) Page 26 of 31 

Example 4: Markham Stouffville Hospital Corporation - Vancomycin 

Monitoring Record (continued)   

 

 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 4: Markham Stouffville Hospital Corporation - Vancomycin 

Monitoring Record (continued) 

 

 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 5: Markham Stouffville Hospital Corporation - Aminoglycoside 

Monitoring Record 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 5: Markham Stouffville Hospital Corporation - Aminoglycoside 

Monitoring Record (continued) 

 

Disclaimer 

This resource was created by Markham Stouffville Hospital Corporation. PHO is not the owner of this content and does not 
take responsibility for the information provided within this document. Neither PHO nor Markham Stouffville Hospital 
Corporation shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 6: Sunnybrook Health Sciences Centre - Monitoring for 

Aminoglycoside Induced Ototoxicity  

 

 

Disclaimer 

This resource was created by Sunnybrook Health Sciences Centre. PHO is not the owner of this content and does not take 
responsibility for the information provided within this document. Neither PHO nor Sunnybrook Health Sciences Centre shall 
be responsible for the subsequent use of any tools and resources by any third party. 
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Example 7: Sunnybrook Health Sciences Centre - Patient Information Sheet- 

Aminoglycoside Treatment 

 

 

Disclaimer 

This resource was created by Sunnybrook Health Sciences Centre. PHO is not the owner of this content and does not take 
responsibility for the information provided within this document. Neither PHO nor Sunnybrook Health Sciences Centre shall 
be responsible for the subsequent use of any tools and resources by any third party. 


