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Medication Administration: 

Extended-Infusion Meropenem (Merrem®) Protocol 
 
Related Documents: Patient Care Manual Guide: Medication Administration IV Infusion Guidelines 

 
 

I. PURPOSE 
 

Meropenem belongs to the antibiotic class of carbapenems, which are known to be broad-spectrum antibiotics 
effective against several drug-resistant organisms. Notably, meropenem remains a viable option with efficacy 
against extended-spectrum beta-lactamase (ESBL)-producing organisms and Pseudomonas aeruginosa. Dose 
optimization is an essential component for clinical success in the treatment of serious infections as well as 
preventing the emergence of resistance.  Recent literature supports prolonged/extended infusion times of beta-
lactam antibiotics as a way to maximize the time-dependent bactericidal activity and improve the probability of 
target attainment.  For beta-lactams, in vitro and animal studies have demonstrated that the best predictor of 
bacterial killing is the time duration which the free drug concentration exceeds the MIC of the organism (fT>MIC).  
This policy is intended to improve clinical and economic benefits via hospital-wide implementation of alternative 
dosing meropenem (Merrem®) infusions. 

 
 

II. POLICY 
This policy outlines the procedures for the prescribing and administration of meropenem (Merrem®) antibiotic at 
Stanford Health Care (SHC). 

 
 

III. BACKGROUND 
 

A. SHC Pseudomonas aeruginosa breakpoint distribution 2012 (One per patient, first isolate only) 

 # 
Isolate

s 
Breakpoint S% 

MICs (% distribution) 

0.25 0.5 1 2 4 8 16 32 64 128 

Meropenem 321 2 mg/L 88% 15 2 64 6 4 3 5 0 0  

 
B. Goal target attainments by beta-lactam class  

Pathogen Carbapenems Cephalosporins Penicillins 

Gram-positive 20-30% fT>MIC 40-50% fT>MIC 30-40% fT>MIC 

Gram-negative 40-50% fT>MIC 60-70% fT>MIC 50-60% fT>MIC 

 
C. Supporting Literature for extended infusion and alternative dosing 

 
The PK-PD goal of meropenem is to achieve free drug concentration exceeding the MIC for at least 40% 
of the dosing interval.   
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1. Monte Carlos simulations using PK data from healthy volunteers show that extended-infusion 
meropenem provides more robust probabilities of target attainment than convention 
meropenem dosing regimens.  Using the global Meropenem Yearly Susceptibility Testing 
Information Collection (MYSTIC) surveillance data as the measure of MIC distribution and 
frequency, the overall probability of target attainment for various nosocomial pathogens (for 
both 1-hr and 3-hr infusion) were covered except for P. aeruginosa and Acinetobacter spp.  For 
these pathogens, meropenem 1g IV Q8H, administered by 3-hr infusions provided higher 
probabilities of target attainment.2,6 

Organism Meropenem 500mg 
Q8H (1-hr infusion) 

Meropenem 500mg 
Q8H (3-hr infusion) 

Meropenem 1,000mg 
Q8H (3-hr infusion) 

Staph aureus 95% 98.4% 98.8% 

Klebsiella sp 97.5% 99.5% 99.6% 

Enterobacter sp 97.3% 99.5% 99.8% 

Serratia sp 96.2% 99.4% 99.6% 

Acinetobacter sp 76.4% 77.1% 83.0% 

P aeruginosa 76% 79.3% 86.4% 

 
2. Several published Monte Carlo simulations reveal that meropenem 500mg Q6H and 

meropenem 1,000mg Q8H achieve similar percentages of fT>MIC.7  A separate Monte Carlo 
simulation found similar probability of target attainment (fT>MIC 50% or 70%) for meropenem 
1g Q8H against clinical isolates of P. aeruginosa.8  Using data from neutropenic patients, a 
third research group observed similar T>MIC between meropenem 500mg Q6H and 
meropenem 1,000mg Q8H.  For MICs greater than 2mg/L, the probably of target attainment 
was near 99% with 1g q8h infused over 3-hours.2,9 
                                 

    
 

3. A retrospective observational study demonstrated that meropenem 1g IV every 8 hours given 
via extended infusion (4-hours) compared to standard infusion (30 mins) led to favorable 
clinical outcomes in febrile neutropenia patients. The subgroup analysis revealed that patients 
treated with meropenem alone experienced significantly shorter times to defervesence and 
decreased C-reactive protein values. In addition, patients who received meropenem 
monotherapy had treatment success on day 5 of antibiotic therapy [OR: 5.59, 95% CI:  1.83%-
16.99%). However, there was no difference in hospital length of stay or 100-day mortality 
rate.10              
             

  

C-reactive protein 
time to defervesence 
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4. In a post-hoc analysis of a prospective multicenter study of critically ill patients from 68 ICUs 
across 10 countries, patients receiving beta-lactams via prolonged infusion demonstrated  
significantly better 30 day survival when compared with intermittent-bolus patients [86.2% 
(25/29) versus 56.7% (17/30); P=0.012]. Additionally, in patients with a SOFA score of ≥9, 
administration by prolonged infusion compared with intermittent-bolus dosing demonstrated 
significantly better clinical cure [73.3% (11/15) versus 35.0% (7/20); P=0.035] and survival rates 
[73.3% (11/15) versus 25.0% (5/20); P=0.025].11 

 
IV. PROCEDURES 

 
A. Definition 

1.  Intermittent/standard Infusion – infusion lasting 30-60 minutes 
2.  Extended Infusion – infusion lasting 3-4 hours 

 
B. Physician Ordering  

1. All orders will default to extended infusion for meropenem except one-time orders in the ER, 
OR/PACU, and ambulatory care areas as well as those in pediatric order sets. 

a) Intermittent infusion orders will only be available to pharmacists. 
2. If a provider would like to opt-out of the extended-infusion, the applicable exception criterion 

(see Section V, Subsection B), must be noted on the order. 
3. First doses will default to a one-time 30 minute bolus to avoid any delays in patient care. The 

maintenance doses will be linked to the order as extended-infusions. 
 

C. Pharmacist Verification 
1. Review each order for appropriateness based on the following parameters (not exhaustive):  

a) Indication (required from physician on order entry), allergies, site of infection, suspected 
pathogen(s), and drug interactions. 

2. Notify the ordering provider if adjustments are required based on renal function as outlined in 

the Section V: Dosing Recommendations 

3. If IV access or medication timing is a problem, the pharmacist may convert the order to the 

equivalent intermittent dosing regimen without a physician’s order. 

4. Maintenance to start based on order frequency 

a) E.g. meropenem 1gm x1 (over 30’), then 1g q8h (over 3 hours) starting 8 hours after 

bolus 

b) If pt already received a bolus dose, time subsequent doses accordingly (not necessary to 

re-bolus) 

D. Dispensing and Distribution 
1. Intravenous antimicrobials are stored in the pharmacy and made on a patient-specific basis.  

The pharmacist must first verify and authorized the clinical appropriateness of the antibiotic, 
pharmacy technician prepares the medication. 

 
 

V. DOSING RECOMMENDATIONS 
 

Meropenem Extended-Infusion (3-hour infusion) 

Creatinine Clearance 
>50 

mL/min 
26-50 

mL/min 
10-25 

mL/min 
<10 mL/min, HD CRRT 

General (FN, PNA, 
Pseudomonas) 

1g q8h 1g Q12h 
500 mg 
q12h 

500mg Q24h 
Dose after HD on HD days 

1g q8-12h 

Meningitis, CF 2g Q8H 2g Q12h 1g Q12H 1g q24h 
Dose after HD on HD days 

2g q12h 

Abbreviations: HD: hemodialysis; CRRT: continuous renal replacement therapy (includes CVVH, CVVHD, 
CVVHDF); FN: febrile neutropenia; PNA: pneumonia; CF: cystic fibrosis 

Time to defervescence 
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A. Exceptions  
1. One-time doses for patients in the emergency department (pre-admission status only), 

ambulatory clinics, any emergent situations (including sepsis), or peri-op OR/PACU doses. 
2. Pediatric population (less than 18 years old). 
3. Medication scheduling and/or drug compatibility conflicts that cannot be resolved without 

placing additional lines. 
4. Patients with other medical intervention (e.g. physical therapy) that cannot be performed 

adequately during the IV infusion AND administration times cannot be modified to 
accommodate the intervention. 

5. Maintenance to start based on order frequency 

a) E.g. meropenem 1gm x1 (over 30’), then 1g q8h (over 3 hours) starting 8 hours after 

bolus 

b) If pt already received a bolus dose, time subsequent doses accordingly (not necessary to 

re-bolus) 

 
 

VI. ADMINISTRATION AND NURSING ROLE 
 

A. Nurse infuses Meropenem over 3-hours piggy-backed on its own dedicated line, or run parallel with 
patient’s maintenance IV fluid via Y-site if indicate 

B. Follow Patient Care Manual Guide: “Medication Administration IV Infusion Guidelines” under section “H. 
Intermittent Infusion” and section “I. Continuous Infusion.” 

C. Reference Lexi-comp or Micromedex for IV compatibility info. Call pharmacy with additional questions. 
D. Contact pharmacist if IV line access is limited or if patients are receiving other medications concurrently. 

 
 
VII. DOCUMENT INFORMATION  

 
A. Original Author/Date  

Emily Mui, PharmD, BCPS: 08/2013 
  

B. Gatekeeper 
Pharmacy Department 
 

C. Distribution 
This procedure is kept in the Pharmacy Policy and Procedure Manual 
 

D. Review and Renewal Requirement 
This document will be reviewed every three years and as required by change of law or practice 
 

E. Revision/Review History 
Emily Mui, PharmD, BCPS, Lina Meng, PharmD, BCPS, Alycia Hatashima, PharmD: 10/2015 
Emily Mui, PharmD, BCPS, Lina Meng, PharmD, BCPS  02/2016 
 

F. Approvals 
Antimicrobial Subcommittee: 10/2015 
Pharmacy and Therapeutics Committee: 11/2015, 03/2016 
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APPENDIX:  
Table 1. Common Y-site (IV) Incompatibilities12 

 

Known incompatible agents Variable compatibility 
(Consult detailed reference) 

Amiodarone hydrochloride 
Amphotericin B conventional colloidal 
Amphotericin B lipid complex (Abelcet) 
Amphotericin B liposome (AmBisome) 
Amphotericin B 
Ciprofloxacin 
Dacarbazine 
Daunorubicin citrate liposome 
Diazepam 
Dolasetron 
Doxorubicin hydrochloride 
Epirubicin hydrochloride 
Fenoldopam mesylate 
Garenoxacin mesylate 
Idarubicin hydrochloride 
Ketamine hydrochloride 
Metronidazole 
Mycophenolate mofetil hydrochloride 
Nicardipine hydrochloride 
Oritavancin 
Pantoprazole sodium 
Quinupristin-Dalfopristin 
Topotecan hydrochloride 

Acyclovir 
Calcium gluconate 
Doxycycline hyclate 
Ondansetron hydrochloride 
Potassium chloride 
Propofol 
Zidovudine. 
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