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Antimicrobial Stewardship Strategy:  
Dose optimization 
Review and individualization of antimicrobial dosing based on the characteristics of the patient, drug,  

and infection. 

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. 

Although antimicrobials are often prescribed in standard 

doses for adults, there is now more attention being paid to 

individualized dosing as a stewardship initiative for 

improving clinical outcomes and minimizing antimicrobial 

resistance. 

Attention to the dose of the antimicrobial is very important 

when treating an infection. A dose that is too low will 

compromise the chances of successful treatment and 

increase the risk of the development of resistance. A dose 

that is too high can increase the patient’s risk of adverse 

effects. 

Dose optimization involves “optimization of antimicrobial 

dosing based on patient characteristics (e.g., weight, 

renal/liver function), causative organism, site of infection 

(e.g., central nervous system, blood) and pharmacokinetic 

and pharmacodynamic characteristics of the drug (e.g., 

concentration or time dependent activity)…”1 

Dose optimization is a common antimicrobial stewardship 

strategy and is often integrated into the drug-review 

process by pharmacists. It frequently involves the reduction 

of doses for renally eliminated agents in patients with renal 

dysfunction; however, increasing doses for certain disease 

states (central nervous system infections, endocarditis, 

bone and joint infections), specific organisms (methicillin-resistant Staphylococcus aureus, multi-drug-

resistant Pseudomonas aeruginosa) and obesity is also important. 

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
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Recommended doses and regimens should be incorporated into empiric treatment guidelines, clinical 

pathways and predefined orders to ensure the appropriate regimen is prescribed for specific infections. 

Some institutions may have medical directives for pharmacists to adjust antimicrobial doses and simplify 

the process. 

Dosing and administration schedules that maximize the pharmacokinetic and pharmacodynamic profiles 

of the antimicrobial are important for optimizing their effect. For example, using once-daily or extended 

dosing of aminoglycosides instead of traditional dosing (lower doses administered two or three times 

daily) can improve bacterial eradication and decrease the risk of nephrotoxicity and ototoxicity.2,3  

A more advanced dose optimization strategy involves the use of extended/prolonged or continuous 

infusions of beta-lactam antibiotics instead of the traditional bolus administration. This approach has 

been shown to improve clinical outcomes (including decreased mortality) for critically ill patients and 

individuals infected with more resistant organisms. This is a more labour-intensive program to implement 

and in practice is often limited to academic centres and critical care units. Beta-lactam infusion programs 

are of higher difficulty and lower priority than other dose-optimization initiatives and should not be 

considered an essential component of this strategy. 

Advantages 

 Improved likelihood of pharmacodynamic target attainment. 

 Potentially improved microbiological and clinical cure rates, including improved mortality 

outcomes.  

 Decreased risk of development of resistance.  

 Decreased risk of adverse events from excess dosing (e.g., aminoglycoside related nephrotoxicity).  

 Avoidance of underdosing in obese patients.  

 Can be done centrally if sufficient information is available at time of dispensing (e.g., if renal 

function is available in electronic medical record). 

Disadvantages 

 May be difficult to obtain patient-specific information (e.g., renal function, weight, indication for 

antimicrobial) to make adjustments. 

 Clinical trials that define optimal dosing and administration schedules are not available for all 

antimicrobials and indications (however, guidelines exist for most infections). 

 Recommendations for dosing in special populations (e.g., renal dysfunction, obesity) are not 

always available or consistent.  

 Prolonged/continuous beta-lactam infusions may be logistically difficult (e.g., drug stability and 

compatibility issues) and labour-intensive to implement. 

Requirements 

 Access to patient-specific data (weight, renal function, indication for antimicrobial therapy).  

 Dosing charts/nomograms for aminoglycosides, dosing in obesity, renal dosing of antimicrobials, etc.  
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 Education for pharmacists and prescribers regarding pharmacokinetic/pharmacodynamic targets 

and how to optimize therapy to increase likelihood of achieving these targets.  

 Development of protocols, necessary equipment (e.g., infusion pumps) and education of medical 

and nursing staff for extended/prolonged infusions of beta-lactams. 

Associated Metrics 

 Percentage of patients receiving an appropriate dose/adherence to dosing recommendations. 

 Ease of implementation of new dosing protocols/policies and procedures. 

 Clinical outcomes before and after implementation of a new dosing protocol (including 

extended/prolonged infusion of beta-lactams) (advanced). 
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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. 

 Xamplas RC, Itokazu GS, Glowacki RC, Grasso AE, Caquelin C, Schwartz DN. Implementation of an 

extended-infusion piperacillin-tazobactam program at an urban teaching hospital. Am J Health 

Syst Pharm. 2010;67(8):622–8. 

Describes the successful hospital-wide introduction of an extended-infusion piperacillin-

tazobactam program; the amount of  piperacillin-tazobactam purchased by the pharmacy 

decreased following implementation. 

 MacVane SH, Kuti JL, Nicolau DP. Prolonging β-lactam infusion: a review of the rationale and 

evidence, and guidance for implementation. Int J Antimicrob Agents. 2014;43(2):105–13. 

 
 

http://cid.oxfordjournals.org/content/44/2/159.long
http://www.bmj.com/content/312/7027/338.long
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 Drew RH, White R, MacDougall C, Hermsen ED, Owens RC Jr; Society of Infectious Diseases 

Pharmacists. Insights from the Society of Infectious Diseases Pharmacists on antimicrobial 

stewardship guidelines from the Infectious Diseases Society of America and the Society for 

Healthcare Epidemiology of America. Pharmacotherapy. 2009;29(5):593–607. 
 

 Polso AK, Lassiter JL, Nagel JL. Impact of hospital guideline for weight-based antimicrobial dosing 

in morbidly obese adults and comprehensive literature review. J Clin Pharm Ther. 

2014;39(6):584–608. Available from: http://onlinelibrary.wiley.com/doi/10.1111/jcpt.12200/full 

Tools and Resources 

 Division of Nephrology and Hypertension. Adult drug book [Internet]. Louisville, KY: University of 

Louisville; c2015 [cited 2015 Sep 23]. Available from: 

https://kdpnet.kdp.louisville.edu/drugbook/adult/?node=4361 

Provides recommendations for dose adjustments of antimicrobials in renal dysfunction.  

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

UK: Scottish Medicines Consortium; [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, including online calculators.  

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

Provides both the Hartford and Greater Glasgow and Clyde nomograms, as well as 

administration and monitoring charts for gentamicin. 

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 - Policy for Medication Renal Dose 

Adjustment Guidelines in Adults  

 Example 3: Sunnybrook Health Sciences Centre - Antibiotic Dosing Charts in Renal Replacement Therapy 

 Example 4: Royal Victoria Regional Health Centre - Piperacillin + Tazobactam (Tazocin®): 

Guidelines for Use 2013 

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.  

http://onlinelibrary.wiley.com/doi/10.1111/jcpt.12200/full
https://kdpnet.kdp.louisville.edu/drugbook/adult/?node=4361
http://www.scottishmedicines.org.uk/SAPG/Quality_Improvement/Gentamicin_and_Vancomycin
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Links with Other Strategies  

 Disease-specific treatment guidelines/pathways/algorithms and/or associated order forms 

 Empiric antibiotic prescribing guidelines 

 Prospective audit with intervention and feedback 

 Therapeutic drug monitoring (with feedback) 

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: Dose optimization. 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/Documents/ASP_Strategy_Treatment_Guidelines_Order_Forms.pdf
http://www.publichealthontario.ca/en/BrowseByTopic/InfectiousDiseases/AntimicrobialStewardshipProgram/Documents/ASP_Strategy_Empiric_Antibiotic_Prescribing_Guidelines.pdf
http://www.publichealthontario.ca/en/BrowseByTopic/InfectiousDiseases/AntimicrobialStewardshipProgram/Documents/ASP_Strategy_Prospective_Audit_Intervention_Feedback.pdf
http://www.publichealthontario.ca/en/BrowseByTopic/InfectiousDiseases/AntimicrobialStewardshipProgram/Documents/ASP_Strategy_Therapeutic_Drug_Monitoring.pdf
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 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 not be responsible for the subsequent use of any tools and resources by any third 
party. 

 

http://vhpharmsci.com/PagePocket/index.html
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 not 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 not 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 2: Markham Stouffville Hospital Corporation - Policy for Medication 

Renal Dose Adjustment Guidelines in Adults 

 

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 - Policy for Medication 

Renal Dose Adjustment Guidelines in Adults (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 - Policy for Medication 

Renal Dose Adjustment Guidelines in Adults (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 - Policy for Medication 

Renal Dose Adjustment Guidelines in Adults (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 - Policy for Medication 

Renal Dose Adjustment Guidelines in Adults (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: Sunnybrook Health Sciences Centre - Antibiotic Dosing Charts in 

Renal Replacement Therapy 

 

 

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 3: Sunnybrook Health Sciences Centre - Antibiotic Dosing Charts in 

Renal Replacement Therapy (continued) 

 

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 3: Sunnybrook Health Sciences Centre - Antibiotic Dosing Charts in 

Renal Replacement Therapy (continued) 

 

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 3: Sunnybrook Health Sciences Centre - Antibiotic Dosing Charts in 

Renal Replacement Therapy (continued) 

 

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 4: Royal Victoria Regional Health Centre - Piperacillin + Tazobactam 

(Tazocin®): Guidelines for Use 2013 

 

Disclaimer 

This resource was created by Royal Victoria Regional Health Centre. PHO is not the owner of this content and does not take 
responsibility for the information provided within this document. Neither PHO nor Royal Victoria Regional Health Centre 
shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 4: Royal Victoria Regional Health Centre - Piperacillin + Tazobactam 

(Tazocin®): Guidelines for Use 2013 (continued) 

 

Disclaimer 

This resource was created by Royal Victoria Regional Health Centre. PHO is not the owner of this content and does not take 
responsibility for the information provided within this document. Neither PHO nor Royal Victoria Regional Health Centre 
shall be responsible for the subsequent use of any tools and resources by any third party. 
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Example 4: Royal Victoria Regional Health Centre - Piperacillin + Tazobactam 

(Tazocin®): Guidelines for Use 2013 (continued) 

 

Disclaimer 

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


