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Editorial

Good Antimicrobial Stewardship in the Hospital:
Fitting, but Flagrantly Flagging

Dale N. Gerding, MD

There are two general approaches to preventing or
reversing antimicrobial resistance in the hospital setting.
Prevention of transmission of resistant organisms from
patient to patient is the traditional infection control
approach that, if practiced perfectly, would resolve the
problem of nosocomial infection due to resistant organ-
isms. It is the stuff of which all good hospital epidemiolo-
gists and infection control professionals are made. The sec-
ond approach originates from the observation that the
emergence of antimicrobial resistance is related to the use
of antimicrobials. This approach is built on the premise that
antimicrobial use (which is highly beneficial in the treat-
ment of patients) is less than optimal and that, by improv-
ing (or reducing) use, there will occur a corresponding pre-
vention or decline of antibiotic resistance. Both approaches
were advocated in the “Guidelines for the Prevention of
Antimicrobial Resistance in Hospitals” issued jointly in
1997 by the Society for Healthcare Epidemiology of
America (SHEA) and the Infectious Diseases Society of
America (IDSA).!

The guideline proposed four methods to influence
antimicrobial use in order to prevent antimicrobial resis-
tance. The first of these methods, optimal use of all
antimicrobials, is the essence of what the guideline calls
“good antimicrobial use stewardship”: the practice of
treating patients with the most effective, least toxic, and
least costly antimicrobial for the precise duration of time
needed to cure or prevent an infection. Some would call it
the apple-pie~and-motherhood approach to antimicrobial
prescribing. Clinical guidelines, treatment algorithms, and
consultations provide the guidance for good stewardship.
The second method recognizes the difficulty of accom-
plishing the ideal of good stewardship and advocates
restriction, removal, or control of selected antimicrobials to
reduce or prevent resistance. It is generally conceded to be

the most effective method to change antimicrobial usage.!
The third proposed method, antimicrobial cycling, a pre-
emptive form of cyclic restriction, was the subject of a
January 2000 Supplement to this Journal, edited by Joseph
John, Jr, MD, one of the authors of the SHEA/IDSA pre-
vention guideline.? The fourth suggested method, use of
combinations of antimicrobials, is the basis for prevention of
resistance development in the treatment of tuberculosis and
human immunodeficiency virus infections, but has received
little consideration for other hospital antimicrobial use.

In this issue of Imfection Control and Hospital
Epidemiology, Lawton and colleagues report the results of a
survey of 47 Intensive Care Antimicrobial Resistance
Epidemiology (ICARE) hospitals to determine the extent of
their antimicrobial-use improvement practices.® The ques-
tions were directed at methods 1 and 2 of the SHEA/IDSA
guideline, querying the hospitals on practices (clinical-
practice guidelines) in place to support and improve good
stewardship and on the presence of formulary controls and
restrictions or limitations (stop orders) on antimicrobial
use. Questions specifically regarding antimicrobial-cycling
policies and use of combination therapy were not asked.

One of the most impressive aspects of the survey is
the 100% completion rate. The only antibiotic practice
found in all 47 hospitals was the presence of a pharmacy
formulary, which in 4 of the hospitals was the only practice
in place. Unfortunately, the presence of a formulary does
not indicate the degree to which antimicrobial use is con-
strained in an institution. Restrictions on the use of any
antimicrobial were in place in 40% of the hospitals. It is not
clear that the formulary restrictions were in place to
improve antibiotic use, since much of formulary restric-
tion traditionally has had cost control as its major goal.
Nonetheless, the restrictions were in place, and automatic
stop orders were in place in 60% of hospitals. Finally, in the
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area of improving stewardship, 70% of hospitals had in
place clinical-practice guidelines that addressed either
diagnosis or use of antimicrobials.

Several observations can be made from these survey
results: ‘(1) antimicrobial-use restrictions, which together
with formulary control are the most effective methods to
alter antimicrobial use,! were in place in only 40% of sur-
veyed hospitals, suggesting that the most effective tool was
used least; (2) rigorous use of restriction policies assured a
high level of compliance with the “process change” of
achieving use reduction, an essential step on the way to
achieving the desired “outcome change” of resistance
reduction.

Several studies published in the past decade suggest
that removal of a specific antimicrobial from use in a spe-
cific environment is a highly successful strategy to reduce
resistance to that antimicrobial and can eliminate both an
outbreak and the clone of resistant bacteria involved.*®
These outbreaks were caused by clindamycin-resistant
Clostridium difficile and ended abruptly when clindamycin
use was restricted effectively.>® Each was associated with
a clone of clindamycin-resistant C difficile that was distinct
and that declined when clindamycin use was restricted.*®
One could argue that this is an event that is uniquely tied
to a specific organism-drug resistance pair that is not like-
ly to be duplicated with other resistant organisms. I am
inclined to disagree, because I am convinced by previous
studies of the restriction of gentamicin that the removal of
an antimicrobial from the environment can result in an
abrupt and sustainable decrease in resistance.” Success of
such antimicrobial-restriction initiatives should in no way
diminish the need to continue the practice of good infec-
tion control in the hospital environment. It is unlikely that
any antimicrobial-restriction policy can succeed if wide-
spread cross-infection due to poor infection control prac-
tices is present.

Nosocomial infections due to C difficile and to
vancomycin-resistant enterococci (VRE) share a similar
epidemiology.? The list of risk factors common to both
infections includes antimicrobial exposure, number of
antimicrobials, days of antimicrobial use, specific anti-
microbials (third-generation cephalosporins, clindamycin,
and imipenem) used, patient age, length of hospitalization,
severity of underlying illness, use of electronic rectal ther-
mometers and enteral feedings, environmental contamina-
tion, and contamination of the hands of healthcare work-
ers.® The specific risks that differ for the two infections are
vancomycin exposure (the most frequently identified risk
for VRE) and gastrointestinal colonization.® Although both
infections are highly associated with gastrointestinal colo-
nization, colonization with C difficile appears to be protec-
tive, whereas for VRE it is an added infection risk.>1* Why
this digression? The purpose is to suggest that restriction
of vancomycin may present the same opportunity to reduce
VRE rates as restriction of clindamycin has for clindamycin-
resistant C difficile. What has been missing is a suitable
substitute for vancomycin, the only effective agent today
for most methicillin-resistant Staphylococcus aureus and
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coagulase-negative staphylococcal infections. The rapid
development and availability of new agents active against
resistant gram-positive organisms, such as quinupristin-
dalfopristin, linezolid, and daptomycin, may present the
opportunity for vancomycin restriction in the near future.
We need to be prepared to test vancomycin restriction
(removal) for its effect on VRE rates when the opportunity
becomes available. Let’s get ready now.

The practice of good antimicrobial-use stewardship
should be influenced by clinical-practice guidelines.
Lawton et al found that such guidelines were present in 70%
of the 47 ICARE hospitals.? What was not determined in the
survey was the extent to which these guidelines are suc-
cessfully followed and, even more importantly, any process
change or resistance outcome change that might follow
from using clinical-practice guidelines. Clinical pathways
often are employed to ensure guidelines are followed, but
this is a labor-intensive practice, and improvement in quali-
ty has not been established by the use of clinical pathways.
My bias is that good antimicrobial stewardship is not likely
to be practiced consistently until a means is devised to
deliver guideline-specific information to the practitioner at
the time the prescribing decision is being made.
Computerized patient information and decision support
systems such as the one used at Latter Day Saints Hospital
in Salt Lake City may provide this capability in the future.!!
In the meantime, consistent practice of good stewardship in
this area depends upon individual practitioner education,
the ability of the practitioner to retain that information, and
then using it to change practice patterns. Given the already
overburdened schedules of physicians, we are probably
naive to think that this can be accomplished for more than
the most rudimentary of guidelines.

Thus, until technology enables us to provide credible
cutting-edge decision support, I believe the most practical
current way to influence antimicrobial use will be through
antimicrobial restrictions of one kind or another. If
American hospitals resemble ICARE hospitals, then 60% of
them do not have any restrictions on antimicrobial use and
as a result may have difficulty implementing restrictions.
There may be good reasons for this. Teaching hospitals
were found by Lawton et al to be significantly more likely
than other hospitals to have restrictions in place (odds
ratio, 12.0; 95% confidence interval, 1.9-75.9).3 In private
practice, it is much more difficult to enforce restrictions,
because either there is no one trained in infectious diseases
available to approve restricted drugs, or the “antibiotic
police” are frequently the same infectious disease special-
ists who must depend upon their colleagues to provide them
with consultations. The approver of restricted antibiotics
may be placed in a conflicted position of risking losing
future consultations by denial of the restricted antimicrobial
or may be suspected of soliciting additional consultations
through the approval process. Furthermore, the role is
often played without compensation, an added disincentive
to undertake this responsibility.

Despite their shortcomings, I do not believe clinical-
practice guidelines are likely to diminish. Implementation
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of clinical-practice guidelines for antimicrobial use will
remain a high priority; but, to be successfully implemented,
the guidelines will need to be kept simple and focused, and
the 30% of hospitals that do not use them will need to start.
Nonetheless, I believe progress toward the goal of good
antimicrobial stewardship will be slow until technology
gives it the needed boost. At the rate that the Internet and
hand-held wireless browser capability is developing, the
breakthroughs may be sooner than we think. Meanwhile,
good infection control practice remains as critically essen-
tial as it always will, but I'm also planning for the day when
we can give vancomycin a rest with the use of new alterna-
tive agents. I can’t wait to see if VRE rates drop as a result.
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