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The escalating threat of antimicrobial resistance (AMR) presents a significant challenge to the effective and
timely treatment of sepsis, a life-threatening condition resulting from a dysregulated response to infection." As
AMR continues to rise, the options for viable antimicrobial therapies diminish, leading to increased mortality
rates among patients with critical infections. The standard practice of administering broad-spectrum antibiotics
quickly — often before a definitive diagnosis is made — creates tension between urgent sepsis management
and the principles of antimicrobial stewardship (AMS), which seeks to optimize antibiotic use to prevent further
resistance. To navigate this complex landscape, there is an urgent need for innovative diagnostic tools and
refined treatment protocols that enable healthcare providers to achieve optimal patient outcomes while
adhering to AMS guidelines, balancing prompt treatment of septic infections with judicious antibiotic use.

Current State of Sepsis Management

Sepsis remains a critical global health challenge, responsible for approximately 11 million deaths annually
worldwide.? The urgent nature of septic infections necessitates timely intervention, often encouraging the use
of broad-spectrum antibiotics. In countries such as the United States, current guidelines emphasize prompt
action, recommending the administration of antimicrobials within one hour of sepsis recognition.® This
approach, while potentially lifesaving, requires careful consideration to balance immediate patient needs with
long-term public health implications. Of significant concern is the development of multidrug-resistant organisms
(MDROs), which can occur even when these resistant pathogens were not initially present. This phenomenon
is part of the broader issue of AMR, where bacteria evolve to resist the effects of antibiotics, thereby reducing
viable treatment options and increasing the risk of disease spread, severe illness, and mortality.®
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There is no singular solution for the diagnosis of sepsis, where a diverse array of pathogens can underlie
septic infections, each potentially requiring different treatment approaches. Consequently, healthcare
professionals must navigate a complex decision-making process, weighing the urgency of immediate broad-
spectrum antibiotic administration against the need for more targeted therapy once the causative pathogen is
identified. Advancements in clinical diagnostic techniques, structured de-escalation protocols, and
multidisciplinary collaboration are being implemented to optimize antibiotic use in sepsis patient management.

Due to the urgent nature of sepsis, some patients may begin treatment despite the lack of immediate need.’
To address this conflict and limit antibiotic use in non-infective cases, several strategies can be implemented.

Recommendations For Balancing Sepsis Management and Antimicrobial Stewardship

1. Integration of Better Diagnostic Tools. Enhance sepsis quality improvement initiatives by
incorporating fast and actionable diagnostic tools, such as polymerase chain reaction (PCR)
and procalcitonin assays, to promptly distinguish non-bacterial infections and reduce
unnecessary antibiotic utilization.

2. Antibiotic De-escalation Protocols. Implement protocols for antibiotic de-escalation within
48 to 72 hours, guided by patient response and diagnostic test results, to optimize and narrow
the spectrum of antibiotic therapy.

3. Evidence-Based Shortened Antibiotic Courses. Adopt guidelines advocating for
abbreviated antibiotic courses, complemented by automated clinical decision support
reminders, to facilitate judicious reduction of antimicrobial treatment duration.

4. Clinical Decision Support Systems. Implement clinical decision support systems
incorporating comprehensive sepsis management pathways, which include critical junctures
for reassessing the necessity of ongoing antimicrobial therapy, supported by multidisciplinary
team evaluations.

5. Continuous Education and Feedback. Institute continuous educational programs on AMS
principles, coupled with systematic audits of antibiotic utilization patterns and provision of
regular, constructive feedback to clinicians, to ensure optimal implementation of updated
protocols in clinical practice.

6. Utilize Regional Microbial Patterns. Integrate comprehensive evaluation of local microbial
epidemiology and antibiotic susceptibility patterns to inform empirical antibiotic selection to
optimize therapeutic efficacy and mitigate antimicrobial resistance.

The implementation of these evidence-based recommendations aims to strike a crucial balance between
effective sepsis management and adherence to AMS principles. This multifaceted approach underscores the
importance of a dynamic, data-driven strategy in addressing the complex challenges posed by sepsis
management in the context of global AMS efforts.

Diagnostics Can Help Mitigate AMR Risks in Sepsis Patients

In the realm of sepsis management, the emergence of AMR poses a significant challenge to effective
treatment. Traditional diagnostic methods such as blood cultures, while still considered the standard of care,
are limited by their prolonged turnaround time and potential lack of accurate sensitivity testing.” This delay
may lead to inappropriate antibiotic use which is associated with a significant increased mortality risk in sepsis
cases, particularly in the presence of resistant organisms.®
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Recent advancements in diagnostic technologies are revolutionizing sepsis and especially bloodstream
infections management by enabling faster and more precise identification of pathogens and their resistance
profiles, allowing for targeted treatments.” Innovative Antimicrobial Susceptibility Testing (AST) solutions such
as VITEK® REVEAL™ and multiplex PCR panels such as BIOFIRE® BCID 2 are at the forefront of this
diagnostic evolution. For instance, the VITEK REVEAL system can provide results in less than 6 hours® while
the BIOFIRE BCID 2 panels can deliver results within one hour.® These fast and accurate diagnostics allow
for more targeted patient therapy to potentially reduce unnecessary use of broad-spectrum antibiotics, help
combat resistance development, and minimize adverse effects.

While high-income countries are adopting these advanced technologies, low- and middle-income countries
(LMICs) face unique challenges in implementing such systems. However, there are strategies to improve
sepsis and bloodstream infections diagnosis in resource-limited settings while maintaining AMS principles.
These include standardizing blood culture collection protocols to reduce contamination, enhancing laboratory
infrastructure with cost-effective systems, and providing targeted medical training for healthcare
professionals.'®

As technologies continue to evolve, they promise to transform the landscape of sepsis management, offering
hope for improved patient outcomes while simultaneously addressing the growing concern of AMR. The
integration of these innovative diagnostic tools into clinical practice represents a crucial step in the ongoing
battle against sepsis and antimicrobial resistance.

Economics and Policy Change

The economic impact of sepsis is substantial, with hospital-wide costs exceeding $32,000 (USD) per patient
in high-income countries.'" This significant financial burden, coupled with increasing costs and diminishing
economic viability of antimicrobial drug development, has led to a concerning trend of major pharmaceutical
companies withdrawing from the field." These factors underscore the urgent need for policy changes and
innovative approaches to address the challenges of sepsis management in the context of rising AMR.

In response to these challenges, initiatives such as the PASTEUR Act in the United States have been proposed
to incentivize investment in antimicrobial drug development while establishing grant programs to support AMS
action plans.'? Such policies aim to create a more sustainable ecosystem for antibiotic development and use,
addressing both the economic hurdles faced by pharmaceutical companies and the public health need for
effective antibiotics. By combining incentives for drug development with support for stewardship programs,
these initiatives strive to balance the need for new antibiotics with the imperative to preserve the effectiveness
of existing ones.

Conclusion

The intersection of sepsis management and AMR presents a level of complexity that requires a multifaceted
approach. The integration of fast and actionable diagnostics, refined treatment protocols, and innovative policy
measures offers a promising path forward. As healthcare professionals, we must remain vigilant in our efforts
to balance prompt sepsis treatment with judicious antibiotic use. By embracing technological advancements,
implementing robust AMS programs, and supporting policies that incentivize drug development, we can work
towards a future where sepsis care is not diminished by AMR.
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