
notorious superbugs. Unless we continue to search fervently
for solutions to this problem, we will soon face a time when
mortality is caused by common infections.
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Encouraging Antibiotic Development and
Endorsing Conservation: Tandem Approaches
to Our Declining Antibiotic Reserves

To the Editor—We are currently facing a crisis in healthcare: an
increase in antibiotic-resistant infections coincident with a
decrease in antimicrobials available to effectively and safely
treat these pathogens.1 Over the past decade, antibiotic develop-
ment has lagged, failing to keep pace with growing bacterial
resistance.2 There are both economic and scientific reasons for
this slowdown in antibiotic development.3 From the economic
perspective, it is difficult for pharmaceutical companies to
generate a substantial profit from antibiotics.1,2 Unlike agents
that are administered for chronic conditions, antibiotics are
prescribed to treat acute conditions and thus used for a limited
period. Furthermore, newer agents are generally targeted to
antimicrobial-resistant organisms and thus have limited
applications. From a scientific perspective, new antimicrobial
targets of action have been elusive and agents that have tried to
exploit new targets have had unacceptable toxicity.
In an attempt to spur antibiotic development, recent legisla-

tive efforts have focused on economic incentives for antibiotic
research and development, including legislation to reduce
pharmaceutical research and development costs through tax
incentives.4,5 The current legislative efforts tackle only one part
of the problem: the current financial disincentives that restrict
development of antibiotics for resistant organisms. A com-
plementary approach emphasizing the judicious use of our
existing antibiotic supply is also needed. Creating more anti-
biotics will provide an immediate benefit to patients infected
with highly resistant organisms. With fewer antibiotics available
to these patients, this is an absolute necessity. However, focusing
only on new antibiotic development has the potential to distract
us from complementary approaches essential for a long-term
solution to this problem. In addition to increasing antibiotic
development, we also need to preserve our existing antimicrobial
agents and control antibiotic overuse. Strengthening anti-
microbial stewardship program (ASP) initiatives will provide this
much needed oversight.
For medications other than antibiotics, treatment decisions

impact a single patient. Although nonantibiotic medications
can produce adverse effects or be ineffective in that patient, the
agents remain effective and available for other patients. In
contrast, antibiotic prescribing for one patient can induce
resistance and thus limit the effectiveness of that agent in other
patients. In recognition of both individual patient and societal
paradigms, ASPs have been developed to provide oversight of
antibiotic prescribing by individual providers.6 Antimicrobial
stewardship, at its core, emphasizes the judicious use of anti-
biotics. Stewardship involves a coordinated, interdisciplinary
approach to optimize antibiotic selection, dose, duration, and
route of administration.6 ASPs improve patient outcomes,

figure 1. Resistance pattern of P. aeruginosa to last-resort antibiotics.
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reduce costs, and can reduce antimicrobial resistance.6–8 For
individual patients, the goal of stewardship is to achieve the
best possible clinical outcome while minimizing adverse drug
events and antibiotic toxicity. On the societal level, ASPs seek
to reduce the emergence of antimicrobial-resistant organisms
and reduce healthcare costs.9 Thus, ASPs balance the needs of
individual patients with the long-term viability of existing
antimicrobial agents.

Fortunately, there is a growing awareness among the
healthcare community and the public about antibiotic
resistance and antibiotic overuse in both healthcare and
agricultural settings. The White House Commission empha-
sized that judicious antibiotic use is essential to combat the rise
in antibiotic resistance. Two recent legislative efforts, the
Preventing Antibiotic Resistance Act of 2013 (S1256) and the
Preservation of Antibiotics for Medical Treatment Act of 2013
(HR 1150), attempt to limit antibiotic use in the livestock
industry and direct the US Food and Drug Administration to
restrict antibiotics important for human health from being
used in livestock without a clear medical reason to use such
antibiotics in specific animals. The human healthcare
community applauds these efforts.

Less attention has been paid to the financial burden of
antibiotics on patients, which is not addressed by efforts to
subsidize drug development. A new antibiotic will be expensive.
The cost of development, the limited use of new agents, and the
short patent period make it difficult for a pharmaceutical
company to recoup their research and development costs on
new antibiotics. This cost may be necessary as an incentive for
driving innovation.10 Off-label prescribing could occur and
would be profitable but it would also accelerate the emergence
of resistance. As stated in McKellar and Fendrick’s economic
analysis on antibiotic development, drug development there-
fore “must be coupled with antimicrobial stewardship to
protect against overutilization and reduce selective pressure for
resistance.”10(pS106) We applaud that the recent legislation
anticipates the potential for off-target use of new agents and
monitors antibiotic use to ensure that taxpayer-subsidized drug
development is reserved for highly resistant organisms. New
drugs will be expensive, but we owe our patients an open and
informed discussion of the potential impact of recent legislative
efforts on healthcare costs.

In summary, although recent drug development efforts are
necessary and an important step in the treatment of patients
with antibiotic-resistant infections, simultaneous efforts should
focus on improving and strengthening antibiotic stewardship.
Using both approaches will provide a longer-term solution to
the dilemma of antibiotic resistance in healthcare. We suggest
that additional legislative or regulatory approaches are needed to
support and fund implementation of ASPs and to monitor
antimicrobial use across the continuum of healthcare. We fur-
ther suggest that incentivizing providers to use antibiotics
appropriately and furthering educational efforts for the public
regarding judicious antibiotic use will preserve the activity of
both existing and new antibiotics while reducing antimicrobial

resistance and costs. The “build more antibiotics approach,”
while clearly necessary for highly resistant infections, if used
alone, will not provide a sustainable solution.

acknowledgments

Financial support. None reported.
Potential conflicts of interest. All authors report no conflicts of interest

relevant to this article.

Kevin A. Cassady, MD;1

Jason G. Newland, MD;2

Lisa Saiman, MD, MPH3

Affiliations: 1. Department of Pediatrics, Nationwide Children’s
Hospital and Ohio State University College of Medicine, Columbus, Ohio;
2. Department of Pediatrics, St. Louis Children’s Hospital and Washington
University School of Medicine, St. Louis, Missouri; 3. Columbia University
Medical Center and New York-Presbyterian Hospital, New York, New York.
Address correspondence to Kevin A. Cassady, MD, Division of Pediatric

Infectious Diseases, Center for Childhood Cancer and Blood Diseases, The
Research Institute at Nationwide Children’s Hospital and Ohio State University
College of Medicine, 700 Children’s Drive, Columbus, OH 43205 (Kevin.
Cassady@Nationwidechildrens.org).
Infect. Control Hosp. Epidemiol. 2016;37(3):366–367
© 2016 by The Society for Healthcare Epidemiology of America. All rights
reserved. 0899-823X/2016/3703-0026. DOI: 10.1017/ice.2015.329

references

1. Bassetti M, Merelli M, Temperoni C, Astilean A. New antibiotics
for bad bugs: where are we? Ann Clin Microbiol Antimicrob
2013;12:22.

2. Spellberg B, Guidos R, Gilbert D, et al. The epidemic of
antibiotic-resistant infections: a call to action for the medical
community from the Infectious Diseases Society of America.
Clin Infect Dis 2008;46:155–164.

3. Harbarth S, Theuretzbacher U, Hackett J. Antibiotic research and
development: business as usual? J Antimicrob Chemother 2015;70:
1604–1607.

4. Brown ED. Is the GAIN Act a turning point in new antibiotic
discovery? Can J Microbiol 2013;59:153–156.

5. Bassetti M, Righi E. Development of novel antibacterial drugs to
combat multiple resistant organisms. Langenbecks Arch Surg
2015;400:153–165.

6. Society for Healthcare Epidemiology of America; Infectious Diseases
Society of America; Pediatric Infectious Diseases Society. Policy
statement on antimicrobial stewardship by the Society for Health-
care Epidemiology of America (SHEA), the Infectious Diseases
Society of America (IDSA), and the Pediatric Infectious Diseases
Society (PIDS). Infect Control Hosp Epidemiol 2012;33:322–327.

7. Fishman N. Antimicrobial stewardship. Am J Infect Control
2006;34:S55–S63.

8. Hurford A, Morris AM, Fisman DN, Wu J. Linking antimicrobial
prescribing to antimicrobial resistance in the ICU: before and after
an antimicrobial stewardship program. Epidemics 2012;4:203–210.

9. Bartlett JG. A call to arms: the imperative for antimicrobial
stewardship. Clin Infect Dis 2011;53:S4–S7.

10. McKellar MR, Fendrick AM. Innovation of novel antibiotics: an
economic perspective. Clin Infect Dis 2014;59:S104–S107.

367

https://doi.org/10.1017/ice.2015.329 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2015.329

