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None of the presenters or planners for this 
educational activity have relevant financial 
relationships with ineligible companies to 
disclose.

• Note: The content presented is for informational purposes 
only and is based upon the presenter(s) knowledge and 
opinion. It should not be relied upon without independent 
consultation with and verification by appropriate 
professional advisors. Individuals and organizations shall 
have sole responsibility for any actions taken in connection 
with the content herein. HealthTrust, the program 
presenter(s) and their employers expressly disclaim any 
and all warranties as to the content as well as any liability 
resulting from actions or omissions of any individual or 
organization in reliance upon the content.

• This program may contain the mention of suppliers, brands, 
products, services or drugs presented in a case study or 
comparative format using evidence-based research. Such 
examples are intended for educational and informational 
purposes and should not be perceived as an endorsement 
of any particular supplier, brand, product, 
service or drug.

Disclosures
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At the end of this session, participants should be able to:
• Recall clinical evidence utilized by IDSA guidance for inhaled 

aminoglycosides.

• Identify in vitro & clinical data evaluating the need to use adjunct 
gentamicin for prosthetic valve Staphylococcus aureus (SA) 
endocarditis.

• Recognize patient-centered clinical scenarios for combination 
therapy regimens for the management of resistant infections.

Learning Objectives

CE Credit Deadline: 08/31/26 
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Click to edit Master title style
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Outline
Rifampin Combination Therapy for Hardware Infections Cowper

Aminoglycosides for Endocarditis Cwengros

Inhaled Aminoglycosides for Pneumonia Cowper

Combination Therapy for Resistant Gram-negative Infections Cwengros
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Click to edit Master title style
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Abbreviations
AHA American Heart Association
AUC Area under the concentration-time curve
CRAB Carbapenem-resistant Acinetobacter baumannii

DAIR Debridement, antibiotics & implant retention
DDI Drug-drug interaction
IDSA Infectious Diseases Society of America
IE Infective endocarditis
FQ Fluoroquinolone
HAP/VAP Hospital-acquired pneumonia & ventilator-associated pneumonia
MDR Multidrug-resistant
MIC Minimum inhibitory concentration
PJI Prosthetic joint infection
RCT Randomized controlled trial
VAP Ventilator-associated pneumonia
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Infective Endocarditis & Prosthetic Joint Infections

RIFAMPIN COMBINATION THERAPY FOR 
HARDWARE INFECTIONS

CE Credit Deadline: 08/31/26 
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Rifampin & the Guidelines
Guideline Empiric Therapy Targeted – Initial Therapy Targeted – Oral step down

S. aureus Streptococci or 
Enterococci S. aureus Streptococci or 

Enterococci
Endocarditis

2015 AHA Yes – “culture negative” 
prosthetic valve Yes – prosthetic valve Consider in certain 

cases
Specific regimens 
not discussed

Specific regimens 
not discussed

2023 WikiGuidelines No
Yes – prosthetic valve; 
maybe limit to non-
surgical management

No
+/-
More data needed 
for MRSA infections

+/-

PJI

2013 IDSA Not discussed Yes – DAIR & 1-stage 
exchange No Yes No

2025 WikiGuidelines Option +/- No +/- No

CE Credit Deadline: 08/31/26 

+/-, data summarized but no clear recommendation.

Sources: 1). Baddour LM, et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, and management of complications: a scientific statement for 
healthcare professionals from the American Heart Association. Circulation 2015; 132(15): 1435-86; 2). McDonald EG, et al. Guidelines for diagnosis and 
management of infective endocarditis in adults: a WikiGuidelines group consensus statement. JAMA Netw Open 2023; 6(7): e2326366; 3). Osmon DR, et al. 
Diagnosis and management of prosthetic joint infection: clinical practice guidelines by the Infectious Diseases Society of America. Clin Infect Dis 2013; 56(1): 
e1-25; 4). Spellberg B, et al. 2025 update to WikiGuidelines for the management of pyogenic osteomyelitis in adults. Am J Med 2026; 139(4): 395-8. 
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Rifampin – Pharmacology & Mechanism
• Hardware  biofilm (collection of bacteria & bacterial by-products)  slow growth + prevents 

access of polymorphonuclear leukocytes  more challenging to treat

• Rifampin – good biofilm penetration, kills non-replicating organisms, bone/joint distribution

• Staphylococci rapidly develop resistance to rifampin monotherapy; only used in combination

• Dosing
o POET study (IE) – 600 mg twice daily

o PJI – treatment success not different between 450‒600 mg twice daily versus 600 mg once daily in a 
large retrospective study of PJIs

o 600 mg daily achieves target AUC/MIC of ~900 versus majority of MICs (90% ≤0.015 mg/L) & may be 
associated with better tolerability

CE Credit Deadline: 08/31/26 

Sources: 1). Osmon DR, et al. Reply to Eisen and Denholm, Dauchy et al, Fierer, and Nguyen and Jones. Clin Infect Dis 2013; 57(1): 162-4; 2). Marsot A, 
et al. Evaluation of current dosing guidance for oral rifampicin treatment in adult patients with osteoarticular infections. Br J Clin Pharmacol 2020; 86(11): 
2319-24; 3). McDonald EG, et al. Guidelines for diagnosis and management of infective endocarditis in adults: a WikiGuidelines group consensus 
statement. JAMA Netw Open 2023; 6(7): e2326366.
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Rifampin – What’s the harm?

CE Credit Deadline: 08/31/26 

Adverse Effects
• May increase with higher mg/kg doses
• Mild to moderate: GI effects, headache, fever
• Severe: hematologic effects, hepatotoxicity, pulmonary 

toxicity

DDIs
• Strong inducer of CYP3A4 & CYP2C19
• Moderate inducer of CYP2B6, CYP2C8, CYP2C9
• Inducer of glucuronidation
• Increases intestinal P-glycoprotein-mediated drug efflux
• Hormonal contraceptives, glucocorticoids, cyclosporine, 

statins, macrolides, tacrolimus, oral anticoagulants, 
phenytoin, levothyroxine, azole antifungals, most beta-
blockers, antiretrovirals, methadone, doxycycline & linezolid

Patient Inconvenience
• Red-orange discoloration of body fluids
• Should be taken on empty stomach
• Always used in combination with another 

antibiotic = multiple pills/day
• Another copay

More Studies Needed
• Maybe role for rifabutin if significant DDIs 

preclude use of rifampin (Leal et al. 2025)
• Maybe role for shorter duration with higher 

doses to limit longer durations & tolerability/DDI 
issues (Scheper et al. 2022)

Sources: 1). Lexi-Drugs. Wolters Kluwer/UpToDate Inc.; updated periodically. Accessed April 2026; 2). Leal J, et al. Outcomes of staphylococcal periprosthetic 
joint infections treated with rifampin and the potential role of rifabutin as a substitute when high-risk drug-drug interactions exist. Orthopedics 2025; 48(4): 239-
47; 3). Scheper H, et al. Effectiveness of different antimicrobial strategies for staphylococcal prosthetic joint infection: results from a large prospective registry-
based cohort study. Open Forum Infect Dis 2022; 9(10): ofac474.
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• Initial Targeted Therapy
o No RCTs

o Observational data are mixed

 Surgically managed IE may have no benefit 
with rifampin

o Future RCT data: SNAP trial – Starting in 
2023, include a prosthetic valve IE domain 
comparing rifampin to no rifampin

• Oral step down (POET)
o Various combination oral regimens used, 

many of which included rifampin – Outcomes 
significantly better in oral step-down group

o Future RCT data: RODEO trial – Evaluating 
whether combination therapy with 
levofloxacin & rifampin is non-inferior to IV 
therapy in Staphylococcal IE & if amoxicillin 
monotherapy is non-inferior to IV in 
Streptococcal & Enterococcal IE

Rifampin – Literature in Prosthetic Valve IE

CE Credit Deadline: 08/31/26 

Source: 1). McDonald EG, et al. Guidelines for diagnosis and management of infective endocarditis in adults: a WikiGuidelines group consensus 
statement. JAMA Netw Open 2023; 6(7): e2326366.



13 © 2026 HealthTrust Performance Group. All rights reserved.HTU26

• Meta-analysis of 4 trials & 343 adults with prosthetic valve IE due to 
staphylococci treated with backbone therapy +/- gentamicin +/- rifampin
o Backbone therapy = beta-lactam or glycopeptide

• Clinical failure
o Gentamicin + rifampin + backbone (36.7%) versus gentamicin + backbone 

(30.4%) – OR: 1.29; 95% CI: 0.71-2.33

o Gentamicin + rifampin + backbone (41.9%) versus backbone alone (34.3%) – 
OR: 1.18; 95% CI: 0.70-1.96 

• Relapse/recurrence
o Rifampin + gentamicin + backbone (5.9%) versus gentamicin + backbone 

(8.9%); P=0.45

• No clinical benefit from 
combination rifampin 
therapy for 
staphylococcal prosthetic 
valve IE within existing 
literature

• Relapse rate numerically 
lower with rifampin but 
not statistically significant

• Authors conclusion: 
guidelines should 
downgrade 
recommendations for 
rifampin

Rifampin – Literature in Prosthetic Valve IE

Source: 1. Ryder JH, et al. Deconstructing the dogma: systematic literature review and meta-analysis of adjunctive gentamicin 
and rifampin in staphylococcal prosthetic valve endocarditis. Open Forum Infect Dis 2022; 9(11): ofac583.

CE Credit Deadline: 08/31/26 
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Rifampin – Adjunctive therapy or less is more?

CE Credit Deadline: 08/31/26 

Infective Endocarditis

• Native valve IE – Not recommended as initial therapy due to lack of benefit, but may have a role as part 
of combination oral step down

• No RCTs that support use in prosthetic valve IE

• Some data suggest lack of benefit in surgically-managed IE – Based on limited data & biological 
rationale; could consider prioritizing use in non-surgically managed patients

• Major oral step-down trials have used combinations that included rifampin – Optimal approach for oral 
step down at this time

• SNAP trial – Started in 2023, includes prosthetic valve IE domain comparing rifampin to no rifampin

• RODEO trial – Evaluating levofloxacin + rifampin for oral step down

Sources: 
1. Baddour LM, et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, and management of complications: a scientific statement for 

healthcare professionals from the American Heart Association. Circulation 2015; 132(15): 1435-86.
2. McDonald EG, et al. Guidelines for diagnosis and management of infective endocarditis in adults: a WikiGuidelines group consensus statement. JAMA 

Netw Open 2023; 6(7): e2326366.
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Rifampin – Literature in PJI

CE Credit Deadline: 08/31/26 

Source: 1. Spellberg B, et al. 2025 update to WikiGuidelines for the management of pyogenic osteomyelitis in adults. Am J Med 2026; 139(4): 395-8. 

• Multiple observational trials with discrepant results
• RCTs are very limited with small numbers:

• 72 patients with S. aureus infection
• Clinical success – Rifampin combination (83%) 

versus no rifampin (68%)
• Risk difference: 0.21; 95% CI: -0.19‒0.61
• Clinical success not statistically significant

PJI (N=2 RCTs)
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Rifampin – Literature in PJI, continued

CE Credit Deadline: 08/31/26 

Infection, surgical procedure N (patients) N (studies), type
Treatment success of 
rifampin versus no rifampin
OR (95% CI) P-value

PJI due to staphylococci, DAIR 1,150 9 (2 RCTs, 7 observational) 2.49 (1.93‒3.23) <0.000

PJI due to staphylococci, removal 76 2, observational 0.89 (0.20‒3.88) 0.88

PJI due to streptococci, DAIR & removal 283 2, observational 2.37 (0.58‒9.74) 0.23

Source: 1. Yusuf E, et al. Clinical outcomes of rifampicin combination therapy in implant-associated infections due to staphylococci and streptococci: a 
systematic review and meta-analysis. Int J Antimicrob Agents 2024; 63(1): 107015.

Meta-analysis of rifampin for PJI

• 12 observational trials or RCTs of patients with PJI due to staphylococci or viridans group streptococci
• PJI + DAIR – Rifampin led to significant increase in treatment success*
• PJI + prosthesis removal – No significant finding with rifampin

• Success rate already high at >90% in group that did not receive rifampin – Would not be feasible to 
conduct large enough trial needed to detect difference

*
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Rifampin – Adjunctive therapy or less is more?
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Prosthetic Joint Infection
• Large RCT hypothesis-confirming trial needed to provide more robust evidence for or against rifampin
• Who?

o Consider those at highest risk for clinical failure balancing potential benefits versus drug interactions & toxicities
o Patients with significant drug interactions or hepatic impairment may not be optimal rifampin candidates
o Shared decision-making (if patient is amenable)

• With?
o More data supporting its use in combination with FQ
o Meta-analysis – Greater cure rate with FQ + rifampin versus other regimens – OR: 2.68; 95% CI: 1.43‒5.02
o Guidelines recommend it as an option with other antibiotics based on cultures & susceptibilities

• When?
o Consider holding until after bacteremia clears & source control achieved to reduce risk of resistance development
o Increased risk of treatment failure when rifampin initiated within 5 days of surgical debridement versus >5 days later

Sources: 
1. Spellberg B, et al. 2025 update to WikiGuidelines for the management of pyogenic osteomyelitis in adults. Am J Med 2026; 139(4): 395-8. 
2. Cortes-Penfield NW, et al. Adjunctive rifampin following debridement and implant retention for staphylococcal prosthetic joint infection: is it effective if 

not combined with a fluoroquinolone? Open Forum Infect Dis 2022; 9(12): ofac582.
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Assessment Question 1 

Which of the following properties of rifampin make its use challenging in clinical 
practice?

A. Drug interactions, including methadone, oral anticoagulants & hormonal contraceptives

B. Risk of serious adverse effects, such as hematologic effects & hepatotoxicity

C. Does not have activity against slowly replicating bacteria

D. A & B

E. All of the above

CE Credit Deadline: 08/31/26 
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Response: Assessment Question 1

Which of the following properties of rifampin make its use challenging in clinical 
practice?

A. Drug interactions, including methadone, oral anticoagulants & hormonal contraceptives

B. Risk of serious adverse effects, such as hematologic effects & hepatotoxicity

C. Does not have activity against slowly replicating bacteria

D. A & B
E. All of the above

CE Credit Deadline: 08/31/26 
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AMINOGLYCOSIDE ADJUNCT THERAPY 
FOR STAPHYLOCOCCI PROSTHETIC 
VALVE ENDOCARDITIS
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AHA Guidelines: Prosthetic Valve Endocarditis
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Source: Baddour LM et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, and management of complications. 
Circ. 2015; 132(15). 1435-1486.

Add gentamicin 
for prosthetic 
valve 
endocarditis

If resistant, then 
use a susceptible 
aminoglycoside 
(AG)

If all AGs are 
resistant, then 
substitute with a 
fluoroquinolone

• Adjunct gentamicin is recommended for the initial two weeks of therapy
o Staphylococcus aureus (Class I; Level of Evidence C)

o Coagulase-negative Staphylococcus (Class II; Level of Evidence C)

AHA = American Heart Association
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Sources: (1) Watanakunakorn C. et al. Enhancement of the effects of anti-staphylococcal antibiotics by aminoglycosides. Antimicrob Agents 
Chemother. 1974; 6(6): 802-806. mortality of staphylococcal prosthetic valve endocarditis. J Infect Chemother. 2018; 24(7): 555-562. (2) OpenAI. 
(2023). Recreated Images "Enhancement of a Clinical Isolate by Combination of Nafcillin Plus Aminoglycosides". ChatGPT. 
https://chat.openai.com/chat 

Enhanced In Vitro Killing With Aminoglycosides

CE Credit Deadline: 08/31/26 

• 35 clinical isolates of methicillin-
susceptible S. aureus

• Aminoglycosides most efficacious:
o Tobramycin > gentamicin > kanamycin 

> streptomycin

• Antistaphylococcal penicillin synergy:
o Nafcillin > oxacillin > methicillin

https://chat.openai.com/chat
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Is combination therapy more likely to sterilize a 
prosthetic valve?

CE Credit Deadline: 08/31/26 

AG = aminoglycoside

• Variety of 
duration for 
treatment

• Variety of 
combinations

• Only 4 patients 
received 
continuous triple 
combination 
therapy

Organism 
(n=61) Therapy Median 

(Days)
Patients 
No. (%)

Valve Culture
Positive
No. (%)

S. aureus (N=29)
Coagulase-

negative 
Staphylococcus 

(N=32)

Monotherapy 17 14/61 (23) 8 (57)

Continuous triple 
combination 8.5 4 (7) 0 (0)

Continuous dual 
combination 9 AG: 14 (23)

Rifampicin: 6 (9.8) 10 (50)

Partial combination 19 23 (38) 4 (17)

• Continuous combination treatment was not more likely to sterilize the valve 
compared to monotherapy: 58% vs. 43% (P = 0.36)

• After adjusting for duration of treatment, any combination treatment was 5.9 
times (95% CI 1.3–27.5) more likely to be culture-negative than those 
receiving monotherapy (P = 0.024)

Source: Drinković D et al. Bacteriological outcome of combination versus single-agent treatment for staphylococcal endocarditis. J 
Antimicrob Chemother. 2003 Nov;52(5):820-5.
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• Treatment with gentamicin (n=77)
• Treatment without gentamicin (n=17)

Definitive Staphylococcus prosthetic valve 
endocarditis (SPVE) (n=94)

• One-year mortality: 49.4% vs. 47.1%
• In-hospital mortality: 42.9% vs. 41.2%

No difference in mortality outcomes with 
gentamicin vs. without gentamicin

• Heart failure (OR: 4.58)
• Surgery indicated but not performed (OR: 2.68)

Independent factors for death

What is the impact on mortality?

CE Credit Deadline: 08/31/26 

Sources (1) Ramos-Martinez A et al. Gentamicin may have no effect on mortality of staphylococcal 
prosthetic valve endocarditis. J Infect Chemother. 2018; 24(7): 555-562. (2) OpenAI. (2023). Recreated 
Images "One-Year Survival". ChatGPT. https://chat.openai.com/chat (3) Image Source: Microsoft 
Powerpoint.

https://chat.openai.com/chat
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Sources: (1) Ryder JH et al. Deconstructing the dogma: systematic literature review and meta-analysis of adjunctive gentamicin and rifampin in 
Staphylococcal prosthetic valve endocarditis. Open Forum Infect Dis. 2022; 11(9). Ofac583. (2) OpenAI. (2023). Recreated Images "Addition of gentamicin 
and combination rifampin plus gentamicin". ChatGPT. https://chat.openai.com/chat

Effect of Adjunct Therapy on Clinical Failure 
Rates for Staphylococci PVE

CE Credit Deadline: 08/31/26 
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More Clinical Data – Potential guideline update?
• Retrospective study, propensity score 

matched (n=556)
o Standard of care (SOC) plus rifampicin vs. SOC 

plus gentamicin

o Early prosthetic valve endocarditis (PVE) 
(n=37); late PVE (n=519)

• Primary outcome: all-cause mortality
o Rifampicin (31.3%) vs. gentamicin (39.9%); 

RR 0.78 [95% CI 0.63, 0.98]

o Subgroup analysis:

 Rifampicin vs. combination (rifampicin + 
gentamicin); RR 1.02 [95% CI 0.83, 1.27]
 Gentamicin vs. combination (rifampicin + 

gentamicin): RR 1.22 [95% CI 1.00, 1.50]

CE Credit Deadline: 08/31/26 

Sources: (1) Kitano T et al. Comparative effectiveness of adjunctive rifampicin 
versus gentamicin for prosthetic valve endocarditis due to Staphylococcus aureus. 
JAC Antimicrob Resist. 2025 Dec 16;7(6):dlaf246. (2) Papadimitriou-Olivgeris M et 
al. Beyond the timeline: 1-year mortality trends in early versus late prosthetic valve 
endocarditis. Clin Infect Dis. 2024 Jul; 80(4): 804-806.

• Study interpretation:
o Rifampicin may have a mortality benefit

• Critique and review:
o Limited statistical power (not calculated for 

study) - anticipate much larger population 
needed for mortality superiority study

o Expected 1-year mortality trends: early 
PVE 21% vs. late PVE 32%

o Remove gentamicin from guideline?
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Aminoglycosides: What is the harm?
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Sources: 1). Cosgrove SE et al. Boucher HW. Initial low-dose gentamicin for Staphylococcus aureus bacteremia and endocarditis is nephrotoxic. Clin 
Infect Dis. 2009 Mar 15;48(6):713-21; 2). Fowler VG Jr et al. S. aureus Endocarditis and Bacteremia Study Group. Daptomycin versus standard therapy 
for bacteremia and endocarditis caused by Staphylococcus aureus. N Engl J Med. 2006 Aug 17;355(7):653-65. (3) OpenAI. (2023). Recreated Image 
"Study Day vs. Mean Creatinine". ChatGPT. https://chat.openai.com/chat

• Subanalysis of RCT in S. aureus 
bacteremia & endocarditis (n=236)
o Daptomycin monotherapy

o Standard of care:

 Vancomycin + gentamicin
 Antistaphylococcal penicillin + gentamicin

• Predictors of clinically significant decrease 
in creatinine clearance:
o 65 years or older; OR 3.56 (1.66-7.65)

o Receipt of gentamicin; OR 3.39 (1.43-8)
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Assessment Question 2
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What is a potential outcome of adding gentamicin as adjunct therapy for 
Staphylococcus prosthetic valve endocarditis? 

A. Reduction in clinical failure

B. Reduction in hospital morality

C. Reduction in 1-year mortality

D. Reduction in creatinine clearance
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Response: Assessment Question 2
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What is a potential outcome of adding gentamicin as adjunct therapy for 
Staphylococcus prosthetic valve endocarditis? 

A. Reduction in clinical failure

B. Reduction in hospital morality

C. Reduction in 1-year mortality

D. Reduction in creatinine clearance
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INHALED AMINOGLYCOSIDES FOR 
PNEUMONIA
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Inhaled Aminoglycosides & the Guidelines
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Sources: 1). Kalil AC, et al. Management of adults with hospital-acquired and ventilator-associated pneumonia: 2016 clinical practice guidelines by the 
Infectious Diseases Society of America and the American Thoracic Society. Clin Infect Dis 2016; 63(5): e61-111; 2). Rello J, et al. Use of nebulized 
antimicrobials for the treatment of respiratory infections in invasively mechanically ventilated adults: a position paper from the European Society of Clinical 
Microbiology and Infectious Diseases. Clin Microbiol Infect 2017; 23(9): 629-639; 3). Tamma PD, et al. Infectious Diseases Society of America 2024 
guidance on the treatment of antimicrobial-resistant gram-negative infections. Clin Infect Dis 2024; ciae403: https://doi.org/10.1093/cid/ciae403.

Guideline Pathogen Recommendation Grading / Summary of Evidence

IDSA – 2016 
HAP/VAP Guidelines

Gram-negative 
bacilli

Suggested for VAP
• If susceptible only to 

aminoglycosides or polymyxins
• If patient is not responding to IV 

antibiotic alone, regardless of 
MDR

• Weak recommendation, very low-quality 
evidence

• Potential benefits outweigh inconvenience & 
cost

• Many unknowns: optimal dose, delivery 
method & patients most likely to benefit

European Society of 
Clinical Microbiology 
& Infectious 
Diseases – 2017 
Position Paper

Resistant & 
susceptible 
pathogens

Not suggested for VAP or ventilator-
associated tracheobronchitis

• Weak quality of evidence was balanced 
against safety concerns (e.g., high risk of 
respiratory complications)

IDSA – 2024 
Resistant Gram-
negative Infections 
Guidance

Difficult-to-treat 
P. aeruginosa Not suggested for respiratory 

infections

• Lack of benefit in clinical trials
• Unequal distribution in infected lungs
• Risk for respiratory complicationsCRAB
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Inhaled Aminoglycosides – Pharmacology & Mechanism
• Aminoglycosides can have susceptibility against MDR gram-negative pathogens
• IV aminoglycosides achieve poor concentrations in secretions & ELF of the lung
o Unlikely to achieve peak:MIC target of 8‒10 in lungs

• Inhalation delivers antibiotic directly to site & may reduce risk of systemic adverse effects

CE Credit Deadline: 08/31/26 

Sources: 1). Lexi-Drugs. Wolters Kluwer/UpToDate Inc.; updated periodically. Accessed April 2026; 2). Rodvold KA, et al. Penetration of anti-infective agents 
into pulmonary epithelial lining fluid: focus on antibacterial agents. Clin Pharmacokinet 2011; 50(10): 637-64; 3). CLSI. Performance Standards for 
Antimicrobial Susceptibility Testing. 36th ed. CLSI supplement M100. Clinical and Laboratory Standards Institute; 2026.

Aminoglycoside ELF: serum ratio (IV) or sputum 
concentration, mcg/gram (inhalation)

Peak serum 
concentration (mcg/mL)

Susceptible breakpoint, 
MIC (mcg/mL)

Amikacin
P. aeruginosa (urine only): ≤ 16

A. baumannii: ≤ 8IV 0.10‒0.18 43
Suspension for inhalation 1,720 3
Gentamicin P. aeruginosa: NA

A. baumannii: ≤ 2IV 0.32 ~22
Tobramycin

P. aeruginosa: ≤ 1
A. baumannii: ≤ 2

IV 0.12‒0.30 ~20‒22
Solution for inhalation 1,237 1
Powder for inhalation 1,048 1
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Inhaled Aminoglycosides – What’s the harm?
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Respiratory effects
• Voice alteration
• Respiratory failure with 

need for mechanical 
ventilation occurred in a 
case of non-cystic fibrosis 
bronchiectasis

• May be more common 
with formulations that 
contain preservatives

• Boxed warning for 
amikacin liposome

Pulmonary toxicity
• Hypersensitivity 

pneumonitis
• Hemoptysis
• Bronchospasm

Numerous factors that impact 
efficacy & safety
• Particle size
• Shape
• Osmolality
• pH
• Drug/carrier chart
• Viscosity
• Reservoir drug concentration
• Inhalation technique
• Nebulizer device, fill volume, flow rate
• Preservatives
• Etc.

Systemic effects
• Nephrotoxicity
• Ototoxicity
• Neuromuscular blockade

None are FDA-approved for 
treatment or prevention of 
pneumonia

Sources: 
1. Lexi-Drugs. Wolters Kluwer/UpToDate Inc.; updated periodically. Accessed April 2026.
2. Le J, et al. Consensus summary of aerosolized antimicrobial agents: application of guideline criteria. Insights from the Society Infectious Diseases 

Pharmacists. Pharmacotherapy 2010; 30(6): 562-84.
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Inhaled Aminoglycosides – the “Pro”

CE Credit Deadline: 08/31/26 

iToVAP Trial
• Phase 2A, double-blind, placebo-controlled RCT 

of patients with VAP

• Tobramycin (n=14) vs. placebo (n=12) aerosolized 
every 12 hrs. x 5 days + IV antibiotics

INHALE Trial
• Phase 3, double-blind, placebo-controlled RCT 

of patients with VAP

• Amikacin (n=362) vs. placebo (n=363) aerosolized 
every 12 hrs. x 10 days + IV antibiotics

100%

25%

Microbiological Eradication
Tobramycin Placebo

Sources: 1). Angermair S, et al. A prospective phase IIA multicenter double-blinded randomized placebo-controlled clinical trial evaluating the efficacy and 
safety of inhaled tobramycin in patients with ventilator-associated pneumonia (iToVAP). Anaesth Crit Care Pain Med 2023; 42(5): 101249; 2). Niederman 
MS, et al. Inhaled amikacin adjunctive to intravenous standard-of-care antibiotics in mechanically ventilated patients with Gram-negative pneumonia 
(INHALE): a double-blind, randomized, placebo-controlled, phase 3, superiority trial. Lancet Infect Dis 2019; 20(3): 330-40.

73%
50%

Microbiological Eradication – P. aeruginosa
Amikacin Placebo
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Inhaled Aminoglycosides – the “Con”

CE Credit Deadline: 08/31/26 

iToVAP Trial
• Phase 2A, double-blind, placebo-controlled RCT 

of patients with VAP

• Tobramycin (n=14) vs. placebo (n=12) aerosolized 
every 12 hrs. x 5 days + IV antibiotics

INHALE Trial
• Phase 3, double-blind, placebo-controlled RCT 

of patients with VAP

• Amikacin (n=362) vs. placebo (n=363) aerosolized 
every 12 hrs. x 10 days + IV antibiotics

Survival Clinical response
Tobramycin 93% 77%
Placebo 92% 64%

93%
77%

92%
64%

Survival Clinical response
Amikacin 75% 58%
Placebo 77% 57%

75%
58%

77%
57%

Sources: 1). Angermair S, et al. A prospective phase IIA multicenter double-blinded randomized placebo-controlled clinical trial evaluating the efficacy and 
safety of inhaled tobramycin in patients with ventilator-associated pneumonia (iToVAP). Anaesth Crit Care Pain Med 2023; 42(5): 101249; 2). Niederman 
MS, et al. Inhaled amikacin adjunctive to intravenous standard-of-care antibiotics in mechanically ventilated patients with Gram-negative pneumonia 
(INHALE): a double-blind, randomized, placebo-controlled, phase 3, superiority trial. Lancet Infect Dis 2019; 20(3): 330-40.
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Inhaled Aminoglycosides & VAP Prevention
AMIKINHAL Trial

• RCT of 847 critically ill patients requiring invasive mechanical ventilation for at least 3 days

• Amikacin (n=417) versus placebo (n=430) nebulization once daily x 3 days

CE Credit Deadline: 08/31/26 

Source: Ehrmann S, et al. Inhaled amikacin to prevent ventilator-associated pneumonia. N Engl J Med 2023; 389(22): 2052-62.

Outcomes
*Statistically significant

15%

33%

18%

29%
22%

40%

26%
32%
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ventilator-associated
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Amikacin Placebo
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Days on mechanical
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Inhaled Aminoglycosides – Adjunctive therapy or 
less is more?
• Treatment:
o Lack of evidence supporting efficacy
o Limited RCT data suggests improvement in microbiological eradication, but this does not translate 

into better clinical outcomes
• Prevention:
o May reduce VAP but no difference in duration of mechanical ventilation, length of stay, mortality, 

antibiotic utilization, etc.
o Concerns with resistance development
o SHEA/IDSA/APIC: prioritize VAP prevention strategies associated with improvements in objective 

outcomes (e.g., duration of mechanical ventilation, length of stay, mortality, VAEs, antibiotic utilization 
&/or costs) in RCTs…potential benefits balanced against feasibility, costs & harms

• Safety concerns
• Numerous factors that can impact effective delivery of drug & potential harm

CE Credit Deadline: 08/31/26 

Source: Klompas M, et al. Strategies to prevent ventilator-associated pneumonia, ventilator-associated events, and nonventilator hospital-acquired 
pneumonia in acute-care hospitals: 2022 update. Infect Control Hosp Epidemiol 2022; 43(6): 687-713.
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Tobramycin
Determine days of therapy used for pneumonia

• HCA hospitals in 2025 (n=58): 4,108 doses

Cost of product (average wholesale price):

• $8 – $28 / dose

• $16 – $56 / day

Savings based on % reduction:

Inhaled Aminoglycosides – Cost Analysis
Tobramycin
• Prevent exacerbations in 

patients with cystic fibrosis or 
bronchiectasis with P. 
aeruginosa colonization

Amikacin
• Mycobacterial pulmonary 

disease (e.g., Mycobacterium 
avium complex (MAC),  
   Mycobacterium 

  abscessus)

CE Credit Deadline: 08/31/26 

Sources: 
1. Lexi-Drugs. Wolters Kluwer/UpToDate Inc.; updated periodically. Accessed April 2026.
2. Internal HCA utilization data. Accessed April 2026.

Percent Reduction Annual Savings
50% $16,430 – $57,510
75% $24,650 – $86,270
100% $32,860 – $115,020
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Assessment Question 3 

True or False: Current societal guidance suggests against the use of inhaled 
aminoglycosides for the treatment of pneumonia.

A. True

B. False

CE Credit Deadline: 08/31/26 
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Response: Assessment Question 3 

True or False: Current societal guidance suggests against the use of inhaled 
aminoglycosides for the treatment of pneumonia.

A. True
B. False

CE Credit Deadline: 08/31/26 
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COMBINATION THERAPY FOR 
RESISTANT GRAM-NEGATIVE 
INFECTIONS

CE Credit Deadline: 08/31/26 
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Carbapenem-resistant
Acinetobacter baumannii (CRAB)

Stenotrophomonas 
maltophilia

• Combination therapy with ≥ 2 
antibiotics until at least clinical response

• One agent of the combination should be 
sulbactam-based

o High-dose ampicillin-sulbactam

o Sulbactam-durlobactam

• Combination therapy with 2 antibiotics: 
cefiderocol, minocycline, trimethoprim-
sulfamethoxazole, or levofloxacin 

OR

• Combination of avibactam plus aztreonam

o Ceftazidime/avibactam + aztreonam

o Avibactam/aztreonam

Difficult-to-treat Gram-negative Infections & the Guidelines

CE Credit Deadline: 08/31/26 

Source: Tamma PD et al. Infectious Diseases Society of America 2024 Guidance on the treatment of antimicrobial-resistant 
Gram-negative infections. Clin Infect Dis. 2024;,ciae403. Last updated: 12/31/2023.
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What are the resistance rates in the U.S. for A. baumannii?

CE Credit Deadline: 08/31/26 

Sources: (1) Pfaller MA et al. .Trends in the susceptibility of U.S. Acinetobacter baumannii-calcoaceticus species complex and 
Stenotrophomonas maltophilia isolates to minocycline, 2014–2021. Microbiol Spectr 2023; 11(6): e0198123. (2) OpenAI. (2023). 
Recreated Image "% of susceptibility". ChatGPT. https://chat.openai.com/chat

• Review your 
hospital, regional or 
state antibiogram for 
more accurate data

• Meropenem 
resistance: 34‒48%

• High resistance rates 
with other “standard” 
antibiotics 
(levofloxacin, 
minocycline)
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CRAB is a Tricky Organism

Resistance Mechanism Resistant Antibiotics

OXA carbapenemases Carbapenems
Sulbactam

Serine β-lactamases Β-lactams
Penicillin-binding-protein (PBP) mutations Sulbactam

Aminoglycoside modifying enzymes Aminoglycosides
16S rRNA methyltransferases Aminoglycosides

Chromosomal mutations encoding 
quinolone resistance Fluoroquinolones

CE Credit Deadline: 08/31/26 

Source: Tamma PD et al. Infectious Diseases Society of America 2024 Guidance on the treatment of antimicrobial-resistant Gram-negative infections.Clin Infect 
Dis. 2024;,ciae403. Last updated: 12/31/2023.

• Carbapenem-resistant A. baumannii usually has other acquired resistance:
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Source (1)  https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf; (2) OpenAI. (2023). Recreated Image "Distribution 
of Infection Types". ChatGPT. https://chat.openai.com/chat

CRAB: Is it active infection or colonization?

CE Credit Deadline: 08/31/26 

https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf


46 © 2026 HealthTrust Performance Group. All rights reserved.HTU26

Outcomes of Incident CRAB Cases

CE Credit Deadline: 08/31/26 

Sources (1)  https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf (2) ; (2) OpenAI. (2023). Recreated 
Image "Outcomes Table". ChatGPT. https://chat.openai.com/chat (3) Image Source: Microsoft Powerpoint.

High mortality rate & 
expected delay to 
effective treatment

https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/2021-CRAB-Report-508.pdf
https://chat.openai.com/chat
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• Formulation 2:1

• 9 grams of sulbactam 
achieves free T> MIC up 
to 16-32 mcg/mL

• 27 grams ampicillin-
sulbactam

Can you use 
ampicillin-sulbactam?

What is the benefit 
of sulbactam?

What second agent 
to use initially?

• Used in combination: 
mortality reduction in 
critically ill patients

• Review antibiogram

• Review toxicities & sites of 
infection

Initial Approach to Patients With CRAB

CE Credit Deadline: 08/31/26 

Sources: 1). Clinical and Laboratory Standards Institute. Acinetobacter baumannii Ampicillin/Sulbactam Breakpoint Working Group Presentation. Presented 
22 January 2024. Available here; 2). Jung SY et al. Antimicrobials for the treatment of drug-resistant Acinetobacter baumannii pneumonia in critically ill 
patients: a systemic review and Bayesian network meta-analysis. Crit Care 2017; 21:319. 3) Image Source: Microsoft Powerpoint.

https://app.smartsheet.com/b/publish?EQBCT=%20d95488fe530f46799bcc71ed48ce4029.%E2%80%8B
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Combination Recommendations From the Guidelines

CE Credit Deadline: 08/31/26 

Sources: 1). Tamma PD et al. Infectious Diseases Society of America 2024 Guidance on the treatment of antimicrobial-resistant Gram-negative 
infections.Clin Infect Dis. 2024;,ciae403. Last updated: 12/31/2023; 2). Lexi-Drugs. Wolters Kluwer/UpToDate Inc.; updated periodically. 
Accessed May  2026.

Antibiotic Safety Concerns Limitations Dose (Varies)
Average 

Wholesale Price 
(AWP)

7 Day Cost

Minocycline Nausea (20-50%), 
dose-dependent --

> high dose 
recommended for 

treatment

- Limited 
concentrations 

in urine & 
serum

- Use only for 
MIC < 1 
mcg/mL

200 mg Q12H

PO: $1.38 
(per 100 mg 

capsule)
IV:  $319.51 

(per 100 mg vial)

PO: $38.64

IV: $8,946.28

Tigecycline 200 mg once, then 
100 mg Q24H

$23.44 
(per 50 mg vial) IV: $703.20

Cefiderocol

Published 
literature (biased) 
with high mortality 

rates

More PK/PD 
studies 2 grams Q8H $296.17 

(per 1 G vial) IV:$12,439.14

Polymyxin B

Nephrotoxicity 
(small therapeutic 

window)
High mortality

May have 
inadequate 

exposure for killing

25,000 unit/kg 
loading dose, then 

15,000 units/kg 
Q12H

$5.23 
(per 500,000 unit 

vial)

IV: $162.13

Antibiotics that may 
have in vitro activity 

(not discussed in 
guidelines): 

fluroquinolones, 
aminoglycosides, 

trimethoprim-
sulfamethoxazole
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What about sulbactam-durlobactam?
• Durlobactam inhibits β-lactamases (protects sulbactam)

• Sulbactam binds to penicillin-binding-proteins (killing A. baumannii)

• Formulation is 1:1
o 1 gram sulbactam: 1 gram durlobactam (2 grams)

o Every 6 hours (3 hour infusion)

• Achieves target PK/PD attains for > 90% A. baumannii with MIC < 4/4 mcg/ML

• Cost (AWP): $210 per (1 gm: 1 gm vial)
o Dosing: 2 gm every 6 hours 

o Cost for 7-day course: $5,880

CE Credit Deadline: 08/31/26 

Sources: 
1. Bhavnani SM et al. Population pharmacokinetics, pharmacodynamic/pharmacokinetic attainment and clinical pharmacokinetic/ pharmacodynamic analyses 

for sulbactam-durlobactam to support dose selec tion for the treatment of Acinetobacter baumannii-calcoaceticus infections [Abstract LB2306]. In ID Week 
2022, Washington DC .

2. Lexi-Drugs. Wolters Kluwer/UpToDate Inc.; updated periodically. Accessed May 2026.
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Adding a Carbapenem to Sulbactam-Durlobactam

CE Credit Deadline: 08/31/26 

• Targets additional 
penicillin-binding-proteins 
& additional substrate for 
hydrolysis

• Lowers sulbactam-
durlobactam MIC 1- to 2-
fold & bacterial growth

• Both imipenem-cilastatin & 
meropenem could be 
utilized

Sources:
1. Tamma PD et al. Infectious Diseases Society of America 2024 Guidance on the treatment of antimicrobial-resistant Gram-negative infections. Clin 

Infect Dis. 2024;,ciae403. Last updated: 12/31/2023.
2. O'Donnell J et al. .In vitro pharmacokinetics/pharmacodynamics of the β-lactamase inhibitor, durlobactam, in combination with sulbactam against 

Acinetobacter baumannii-calcoaceticus complex. Antimicrob Agents Chemother 2024; 68(1): e0031223.
3. OpenAI. (2023). Recreated Image "Distribution of Infection Types". ChatGPT. https://chat.openai.com/chat
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Carbapenem-resistant
Acinetobacter baumannii (CRAB)

Stenotrophomonas 
maltophilia

• Combination therapy with ≥ 2 
antibiotics until at least clinical response

• One agent of the combination should be 
sulbactam-based

o High-dose ampicillin-sulbactam

o Sulbactam-durlobactam

• Combination therapy with 2 antibiotics: 
cefiderocol, minocycline, trimethoprim-
sulfamethoxazole, or levofloxacin 

OR

• Combination of avibactam + aztreonam

o Ceftazidime/avibactam + aztreonam

o Avibactam/aztreonam

Difficult-to-treat Gram-negative Infections & the Guidelines

CE Credit Deadline: 08/31/26 

Source: Tamma PD et al. Infectious Diseases Society of America 2024 Guidance on the treatment of antimicrobial-resistant 
Gram-negative infections. Clin Infect Dis. 2024;,ciae403. Last updated: 12/31/2023.
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What are the resistance rates in the U.S. for S. maltophilia?

CE Credit Deadline: 08/31/26 

Sources: (1) Pfaller MA et al. .Trends in the susceptibility of U.S. Acinetobacter baumannii-calcoaceticus species complex and 
Stenotrophomonas maltophilia isolates to minocycline, 2014–2021. Microbiol Spectr 2023; 11(6): e0198123. (2) OpenAI. (2023). 
Recreated Image "% of susceptibility". ChatGPT. https://chat.openai.com/chat

• Overall high 
susceptibility rates 
for "standard" 
antibiotics

• Review your 
hospital, regional or 
state antibiogram for 
more accurate data
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Increased killing using 
combination therapy

Reduced mortality in the 
critically ill & the 

immunocompromised

Overcome enzymes 
intrinsic to S. maltophilia 

allowing for effective 
treatment

Why combination therapy for S. maltophilia?

CE Credit Deadline: 08/31/26 

Source: Tamma PD et al. Infectious Diseases Society of America 2024 Guidance on the treatment of antimicrobial-resistant Gram-negative 
infections. Clin Infect Dis. 2024;,ciae403. Last updated: 12/31/2023.

Image Source: Microsoft Powerpoint.
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Clinical Trials – Combination vs. Monotherapy

CE Credit Deadline: 08/31/26 

Source:Tsai MH et al. Treatment outcomes of combination versus monotherapy in Stenotrophomonas maltophilia bacteremia: a 
retrospective single-center analysis. Antimicrob Agents Chemother. 2026 Apr 30:e0129725. Doi: 10.1128/aac.01297-25.

Tsai et al. 
Retrospective study (January 2004 to June 2025) 

Adults with first episode of monomicrobial S. 
maltophilia bacteremia

Received ≥ 48 hrs of in vitro active antimicrobial 
therapy (TMP-SMX, levofloxacin, or minocycline)

- Combination therapy (CT) (n=37)
- Monotherapy (MT) (n=255)

Primary outcome: all-case 30-day mortality

Variables 
associated 
with 30-day 

mortality

Adjusted OR 
(95% CI) P value

APACHE II 
score

1.101 
(1.048‒1.156) <0.001

Thrombocytope
nia

2.708 
(1.438‒5.102) 0.002

Combination 
therapy for S. 
maltophilia

0.229 
(0.070‒0.750) 0.015

Study limitations: small CT arm; suboptimal antibiotic dosing; ~24% rate of bacterial coinfections



55 © 2026 HealthTrust Performance Group. All rights reserved.HTU26

Combination Therapy With Two Active Antibiotics

CE Credit Deadline: 08/31/26 

Sources: 1). Tamma PD et al. Infectious Diseases Society of America 2024 Guidance on the treatment of antimicrobial-resistant  gram-negative infections. Clin 
Infect Dis. 2024;,ciae403. Last updated: 12/31/2023; 2). Lexi-Drugs. Wolters Kluwer/UpToDate Inc.; updated periodically. Accessed May 2026.

Antibiotic Safety Concerns Limitations Dose Average Wholesale Price 
(AWP) 7 Day Cost

Minocycline

Nausea (20‒50%), 
dose-dependent --> 

high dose 
recommended for 

treatment

Limited concentrations 
in urine & serum

Use only for MIC 
< 1 mcg/mL

200 mg Q12H

PO: $1.38 
(per 100 mg capsule)

IV:  $319.51 
(per 100 mg vial)

PO: $38.64

IV: $8,946.28

Cefiderocol
Published literature 
(biased) with high 

mortality rates
More PK/PD studies 2 grams Q8H $296.17 

(per 1 G vial) IV:$12,439.14

Levofloxacin

MIC increase during 
treatment

Many safety concerns 
(QTc, CNS, etc.)

Doses may not be high enough 
to achieve target attainment 750 mg Q24H

PO: $36.07 
(per 750 mg tablet)

IV: $0.02 (per 750 mg premix)

PO: $252.49
IV:  $0.14

Trimethoprim-
sulfamethoxazole

Data with higher 
mortality than 
levofloxacin

Hyperkalemia

May not be bactericidal (static) 10‒15 mg/kg/day

PO: $1.09 
(per 800‒160 mg tablet)

IV: $1.50 
(per mL – 400‒80 mg/5mL)

PO: $30.52
IV:$459.38

(70 kg patient)
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Combination: Aztreonam + Avibactam

CE Credit Deadline: 08/31/26 

• Aztreonam is stable against L1 metallo-β-lactamase & targets penicillin-binding-proteins

• Avibactam protects aztreonam from L2 serine β-lactamase

• Active against 92% of S. maltophilia

• Monitor: 40% of patients with liver enzyme elevation in phase 1 study

• Cost (average wholesale price) for 7-day course:
o Aztreonam 2 gm IV Q8H + ceftazidime/avibactam 2.5 gm IV Q8H: $12,287.10

 Aztreonam: $61.74 per 2 gm vial; ceftazidime/avibactam: $523.36 per 2.5 gm vial
o Aztreonam/avibactam 2.67 gm load, then 2 gm IV Q6H: $11,948.58

 $412.02 per 2 gm vial

Sources:
1. Tamma PD et al. Infectious Diseases Society of America 2024 Guidance on the treatment of antimicrobial-resistant Gram-

negative infections.Clin Infect Dis. 2024;,ciae403. Last updated: 12/31/2023.
2. Lexi-Drugs. Wolters Kluwer/UpToDate Inc.; updated periodically. Accessed May 2026.
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Assessment Question 4

CE Credit Deadline: 08/31/26 

A patient is admitted to the hospital with shock. You notice his blood cultures 
from admission grow A. baumannii with the following susceptibilities. 
What do you recommend?

A. Ampicillin-sulbactam + cefiderocol

B. Ampicillin-sulbactam + tigeycline

C. Cefiderocol + tigecycline

D. Sulbactam/durlobactam

E. Sulbactam/durlobactam + meropenem

Antibiotic Susceptibility

Ampicillin-sulbactam Resistant 

Meropenem Resistant

Minocycline Resistant

Levofloxacin Resistant

Trimethoprim-sulfamethoxazole Resistant

Cefiderocol Pending
Tigecycline Pending
Sulbactam/
durlobactam Pending
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Response: Assessment Question 4

CE Credit Deadline: 08/31/26 

A patient is admitted to the hospital with shock. You notice his blood cultures 
from admission grow A. baumannii with the following susceptibilities. 
What do you recommend?

A. Ampicillin-sulbactam + cefiderocol

B. Ampicillin-sulbactam + tigeycline

C. Cefiderocol + tigecycline

D. Sulbactam/durlobactam

E. Sulbactam/durlobactam + meropenem

Antibiotic Susceptibility

Ampicillin-sulbactam Resistant 

Meropenem Resistant

Minocycline Resistant

Levofloxacin Resistant

Trimethoprim-sulfamethoxazole Resistant

Cefiderocol Pending
Tigecycline Pending
Sulbactam/
durlobactam Pending
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