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Purpose/Scope: To optimize antibiotic pharmacokinetic/pharmacodynamic (PK/PD) principles when

possible due to increasing antimicrobial resistance worldwide and limited novel
antimicrobial agents available

Executive Summary

1)

2)

3)

4)

5)

The dosing of antibiotics for included adult patient populations (> 18 years of age) should be
based upon recommendations outlined on the Infectious Diseases Management Program (IDMP)
website.

Patient populations that should be considered for extended infusion administration include the
following: critically ill patients, patients with sepsis, structural lung disease, febrile neutropenia,
multi-drug resistant pathogens in discussion with the infectious disease (ID)/antimicrobial
stewardship (ASP) and/or clinical pharmacy team

Patients excluded from extended infusion include those with end-stage renal disease and/or on
intermittent hemodialysis (HD) and those with orders in the peri-operative/operating room (OR)
and ambulatory care areas.

Loading doses should be considered in critically ill patients including those on extracorporeal
membrane oxygenation (ECMO)

Patients in which extended infusion is recommended with insufficient intravenous access to
medications may receive intermittent infusions of beta-lactams to minimize antibiotic line time
and drug incompatibility. These patients should be transitioned to prolonged infusion as soon as
their line access limitations are resolved.



https://idmp.ucsf.edu/antimicrobial-dosing-guidelines
https://idmp.ucsf.edu/antimicrobial-dosing-guidelines

Background:

With the growing bacterial resistance public health crisis and limited pipeline for the development of
new antimicrobial agents, clinicians are left to optimize pharmacokinetic and pharmacodynamic
properties of the currently available antimicrobial agents to help mitigate antimicrobial resistance and
improve clinical outcomes for patients with bacterial infections. Beta-lactams exhibit time-dependent
bactericidal activity. This means extending duration of antibiotic exposure helps maintain serum
minimum inhibitory concentrations (MIC) (figure 1).! In critically ill patients, higher concentration above
MIC has also been associated with improved clinical outcomes.? Current literature has supported the use
of extended infusion beta-lactams in various patient populations such as those that are critically ill,
septic patients, and others.>® Given the growing evidence to support the use of extended beta-lactam
infusion, the intention of this guidance document is to help improve clinical and microbiological
outcomes for patients with invasive bacterial infections and to reduce the development of resistance.

Figure 1. PK/PD Graph
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Table 1. Considerations for Inclusion and Exclusion Criteria for Extended Infusion in Adult Patients

Patient Population for Extended Infusion

Inclusion

Exclusion

ICU patients that are critically ill with
sepsis

Respiratory related infection in patients
with structural lung disease (i.e. cystic
fibrosis, non-CF bronchiectasis, interstitial
lung disease, idiopathic pulmonary fibrosis,
COPD with steroid dependency)

One-time doses for patients in the ED and
in the PACU

Orders in the peri-operative/OR and
ambulatory care areas

Patients with end-stage renal disease
and/or on hemodialysis (HD)

Patients with limited line access

3. Febrile neutropenia defined as single oral
temp of 238.3 C° (101 F°) or temp 238 C°
(100.4 F°) sustained over a 1-hour period
ANC < 500 cells/mm?3or an ANC that is
expected to decrease < 500 cells/mm?3
during the next 48 hours with a
documented microbiological infection that
may benefit from extended infusion

4. Patients deemed fit by the discretion of ID
consult, ASP service, and clinical pharmacy
team based on MIC of isolated organism
and patient specific factors

Note: Per provider’s discretion, empirically started
extended infusion may be switched to intermittent
based on clinical picture, favorable organism MIC,
and patient specific factors.

IV Drug Compatibility: To check for IV drug compatibility for lines, nursing staff can utilize our UCSF
Pharmacy Tip of the Day on utilizing Trissel’s IV Compatibility

Disclaimer: Practice guidelines are intended to assist with clinical decision-making for common
situations but cannot replace personalized evaluation and management decisions based on individual
patient factors. Consult ID or ASP and clinical pharmacy if you have clinical questions regarding antibiotic
dosing. Additionally, the information reflects the best available data at the time the guideline was
prepared. The results of future studies may prompt revisions to these guidelines to reflect new data.
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https://ucsf.app.box.com/s/coayu89q830bwda9znaqwb6yyan2qmk6

References:

1.

10.

CLSI Eclipse Ultimate Access - powered by Edaptive Technologies.
http://em100.edaptivedocs.net/dashboard.aspx. Published February 16, 2022. Accessed
November 15, 2022

Goncalves-Pereira J, Pévoa P. Antibiotics in critically ill patients: a systematic review of the
pharmacokinetics of B-lactams. Critical Care. 2011;15(5):R206.

Roberts JA, Paul SK, Akova M, et al. Dali: defining antibiotic levels in intensive care unit patients:
are current -lactam antibiotic doses sufficient for critically ill patients? Clinical Infectious
Diseases. 2014;58(8):1072-1083.

Bartoletti M, Giannella M, Lewis RE, et al. Extended infusion of B-lactams for bloodstream
infection in patients with liver cirrhosis: an observational multicenter study. Clinical Infectious
Diseases. 2019;69(10):1731-1739.

Vardakas KZ, Voulgaris GL, Maliaros A, Samonis G, Falagas ME. Prolonged versus short-term
intravenous infusion of antipseudomonal B-lactams for patients with sepsis: a systematic review
and meta-analysis of randomized trials. The Lancet Infectious Diseases. 2018;18(1):108-120.

Wu C, SuY, Wu K, Wu T, Yang C. Loading dose and efficacy of continuous or extended infusion of
beta-lactams compared with intermittent administration in patients with critical illnesses: A
subgroup meta-analysis and meta-regression analysis. J Clin Pharm Ther. 2021;46(2):424-432.
Hong LT, Liou TG, Deka R, King JB, Stevens V, Young DC. Pharmacokinetics of continuous infusion
beta-lactams in the treatment of acute pulmonary exacerbations in adult patients with cystic
fibrosis. Chest. 2018;154(5):1108-1114.

Kamp JC, Fuge J, Ringshausen FC, et al. Pharmacokinetics of meropenem in people with cystic
fibrosis—a proof of concept clinical trial. Antibiotics. 2021;10(3):292.

Fehér C, Rovira M, Soriano A, et al. Effect of meropenem administration in extended infusion on
the clinical outcome of febrile neutropenia: a retrospective observational study. Journal of
Antimicrobial Chemotherapy. 2014;69(9):2556-2562.

Tamma PD, Aitken SL, Bonomo RA, Mathers AJ, van Duin D, Clancy Cl. Infectious diseases society
of america guidance on the treatment of extended-spectrum B-lactamase producing
enterobacterales (Esbl-e), carbapenem-resistant enterobacterales (Cre), and pseudomonas
aeruginosa with difficult-to-treat resistance (DTR- P. aeruginosa ). Clinical Infectious Diseases.
2021;72(7):e169-e183.



