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Increasing numbers of serious hospital/healthcare- or
community-acquired infections are caused by resistant (often
multi-drug resistant) bacterial pathogens. Because delayed
or ineffective initial therapy can have severe negative
consequences, patients at risk for these types of infections
typically receive initial empiric antibiotic therapy with a broad-
spectrum regimen covering the most likely pathogens, based
on local surveillance data and risk factors for infection with a
resistant microorganism. While improving the likelihood of a
successful outcome, use of broad-spectrum, often high-
dose, empiric antimicrobial therapy also creates pressure for
the selection or development of resistant microorganisms, as
well as increasing costs and possibly exposing patients to
adverse events or collateral damage such as Clostridium
difficile-associated disease. De-escalation is a strategy that
attempts to balance the competing aims of providing initial
empiric therapy that is appropriate and covers the likely
pathogens, and limiting antimicrobial exposure and increased

risk for emergence of resistant pathogens. More specifically,
the de-escalation strategy involves collection of cultures
for later microbiological assessment before initiating broad-
spectrum empiric therapy covering themost likely pathogens,
with the intention of streamlining or de-escalating to a more
narrow-spectrum antimicrobial regimen 2–3 days later if
warranted by clinical status and culture results. In some
cases, negative culture results and subsequent clinical review
may allow for termination of initial empiric therapy. In this
manner, de-escalation enables more effective targeting of
the causative pathogen(s), elimination of redundant therapy,
a decrease in antimicrobial pressure for emergence
of resistance, and cost savings. This article examines
application of the de-escalation strategy to 3 case patients,
one with healthcare-associated pneumonia, another with
complicated intra-abdominal infection, and a third with central
line-associated bacteremia. Journal of Hospital Medicine
2012;7:S13–S21.VC 2012Society of HospitalMedicine

Two conflicting aims collide when choosing initial
empiric therapy for patients with a potential life-
threatening infection. On the one hand, the clinical
picture and seriousness of the suspected infection—
sometimes with a multi-drug resistant (MDR) patho-
gen—point to the need for immediate empiric therapy
with a broad-spectrum regimen covering the most
likely pathogens. This ‘‘getting it right the first time’’
approach1 is clearly a reasonable one given the signifi-
cant negative impact of inappropriate or inadequate
initial therapy on patient outcomes and costs,2–4 and
the apparent inability to remedy the initial error by
subsequent antimicrobial regimen adjustment.5–7 On
the other hand, use of a broad-spectrum regimen
increases the risk of emergent antimicrobial-resistant
pathogens, with potential harm for the immediate
patient and all subsequent patients who become
exposed and infected with the resistant pathogen.
Hence, the aim of optimizing initial empiric therapy

comes into conflict with an important aim of antimi-
crobial stewardship, namely, to use antimicrobials in
a manner that does not excessively promote develop-
ment or selection of antimicrobial-resistant pathogens.

The de-escalation strategy is an approach that
attempts to balance these conflicting aims by provid-
ing optimal initial patient management without
inordinately promoting development of antimicrobial
resistance. As discussed more fully in the correspond-
ing supplement article by Dr Syndman, the first part
of this strategy involves collecting cultures from suita-
ble patients prior to initiating broad-spectrum empiric
antimicrobial therapy designed to cover the most
likely pathogenic microorganisms, based on local pat-
terns of prevalence and susceptibility, and the pres-
ence of risk factors for infection with drug-resistant
species.8–10 The second critical step involves modifica-
tion of initial empiric therapy (when warranted) based
on clinical status and when culture results are avail-
able.8–10 In this manner, the initial broad-spectrum
regimen can often be streamlined or de-escalated to a
more narrow-spectrum regimen or, in some cases,
terminated when negative cultures suggest no infec-
tion. Frequently, initial combination therapy can be
replaced by monotherapy targeting the pathogenic
organism identified in culture. Sometimes culture
results indicate that initial empiric therapy was
inappropriate/inadequate and requires replacement or
other modification. Thus, by modifying empiric anti-
microbial therapy on the basis of culture results and
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clinical criteria, the de-escalation strategy enables
more effective targeting of the causative pathogen(s),
elimination of redundant therapy, a decrease in anti-
microbial pressure for emergence of resistance, and
cost savings.10,11 Decreasing the number of antimicro-
bial agents and/or the spectrum of coverage is also
expected to decrease the risk of adverse events, drug–
drug interactions, and Clostridium difficile-associated
disease.12,13 A number of studies have demonstrated
that de-escalation of initially appropriate therapy can
be successfully accomplished with either improved
outcomes14,15 or with comparable effectiveness as
continued initial therapy,16–18 but with reduced anti-
microbial exposure and costs.19

The timing of streamlining or other modification of
initial empiric therapy typically occurs when micro-
biological culture results become available. Assuming
blood or other relevant tissue cultures were obtained
prior to initiating empiric therapy, this means
de-escalation or other modifications of initial therapy
generally occurs 2–4 days after hospitalization and/or
the beginning of empiric therapy. If rapid diagnostic
tests are used to identify or rule out particular patho-
gens, then de-escalation may occur slightly sooner. In
addition to culture results, observation of the patient in
the hospital setting and improved clarity as to his or her
clinical status also affect the decision about whether
and how to modify the initial empiric antimicrobial
regimen. The clinical scenario of the patient and his
or her response to initial antimicrobial therapy is also
typically clearer by day 3 of antibiotic therapy. If, for
some reason, cultures were not obtained prior to begin-
ning empiric therapy, then observations of clinical
status and consideration of patient risk factors for
resistant pathogens become predominant in the
decision-making process. With respect to the timing of
culture attainment, this should occur prior to beginning
antimicrobial therapy, because therapy may reduce
culture yield and result in false negative or other
misleading findings.20,21

CASE 1: HEALTHCARE-ASSOCIATED
PNEUMONIA
Case 1 is a 72-year-old woman admitted with findings
consistent with healthcare-associated pneumonia
(HCAP). Empiric therapy was initiated with vancomy-
cin and piperacillin/tazobactam. Figure 1 provides the
laboratory (white blood cell [WBC] counts) and body
temperature data for the patient since she entered the
hospital and began empiric antibiotic therapy 3 days
earlier. The WBC counts suggest the patient is
responding to the antibiotic regimen, as demonstrated
by a progressive reduction over the time period. How-
ever, her counts were still elevated above normal at
last measurement, suggesting an incompletely resolved
infection at this time. In addition, the patient is still
coughing, but has less sputum production, and has
some energy to get up and move around. Crackles are
apparent at the right lung base. The patient’s fever
curve has trended down, but still shows notable fever
spikes, with a temperature maximum of 101.4�F for
the past 24 hours. Her blood pressure (135/84
mmHg), pulse (74 bpm), and respiratory rate (14
breaths per minute) are normal, with slightly
decreased oxygen saturation (94%) on room air,
although improved from initial examination 3 days
earlier (92%). The blood culture shows no growth;
the sputum culture simply shows oropharyngeal flora.
In other words, the culture results have not isolated a
causative pathogen. In addition to vancomycin and
piperacillin/tazobactam, the patient continues to
receive her usual medications for a past history of
myocardial infarction (low-dose aspirin, metoprolol)
and hypertension (enalapril, furosemide).
HCAP is a common infection often requiring initial

empiric therapy with a broad-spectrum regimen that
covers possible involvement of resistant bacteria. As
such, HCAP frequently provides excellent opportunities
for de-escalation. Figure 2 presents the general strategy
from the 2005 American Thoracic Society and
Infectious Diseases Society of America (ATS/IDSA)

FIG. 1. Measures of body temperature and white blood cell (WBC) count for case 1 since hospital admission and initiation of empiric antibiotic therapy.
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guidelines for the management of HCAP, hospital-
acquired pneumonia (HAP), or ventilator-associated
pneumonia (VAP).22 According to the guidelines,
HCAP, HAP, and VAP should be similarly managed.
Broad-spectrum initial empiric antibiotic therapy is rec-
ommended for patients with late-onset disease or those
with risk factors for MDR pathogens (including high
prevalence of resistance based on local antibiograms),
while limited-spectrum antibiotic therapy is recom-
mended for all other patients. Note that consideration
of de-escalation or streamlining of initial therapy begins
2-3 days after initiation of therapy. Data that should be
reviewed prior to instituting de-escalation include
blood cultures and respiratory cultures, as well as the
clinical status of the patient. The adequacy of respira-
tory samples used for culturing should factor into the
decision-making process. For example, in patients who
are not intubated or mechanically ventilated, it can be
challenging to obtain a quality respiratory specimen for
culture. If clinicians are uncertain as to the quality of
the respiratory specimen that was cultured, then
de-escalation decisions should be based more on the
clinical status of the patient.
The clinical status of the patient, �2 days after

beginning treatment, and culture results are critical in
guiding the de-escalation process.9,22 The ATS/IDSA
guidelines recommend serial assessments of clinical
parameters to define the response to initial empiric
therapy. If the therapy regimen is effective, an
improvement in clinical response should be apparent
within 2-3 days of its initiation.22 Hence, no change

in antimicrobial therapy should be undertaken before
3 days, unless there is evidence of rapid deterioration
in clinical status or infectious diseases experts recom-
mend a change. With respect to culture results, failure
to isolate a group of MDR pathogens for which initial
broad-spectrum empiric therapy was selected affords
an opportunity to now streamline therapy or treat
with a more narrow-spectrum regimen.9 Similarly, iso-
lation of a particular pathogen can guide treatment
modifications (when necessary), while a negative cul-
ture raises the possibility of terminating antimicrobial
therapy, provided the culture was collected before ini-
tiating therapy. Confidence in this latter decision is
bolstered when the patient exhibits rapid improve-
ment in clinical status that is backed by radiographic
resolution of lung abnormalities, or an alternative di-
agnosis has been established for which antimicrobial
therapy is not indicated.9

At this stage in the process—3 days after initiating
empiric therapy, and with culture results in hand and
evidence of clinical improvement—the first decision or
question is whether antimicrobial therapy can be
stopped altogether, ie, do the current data suggest a
noninfectious diagnosis (eg, pulmonary embolism, ate-
lectasis) or that bacterial pneumonia is unlikely or has
resolved. A 2000 study by Singh et al. highlighted the
feasibility of using operational criteria in the form of
clinical pulmonary infection score (CPIS) to decide
whether to terminate or shorten the duration of initial
empiric antibiotic therapy for suspected VAP.23 More
specifically, patients with pulmonary infiltrates but a

FIG. 2. Summary of management strategies for a patient with suspected hospital-acquired pneumonia (HAP), ventilator-associated pneumonia (VAP), or

healthcare-associated pneumonia (HCAP). Reprinted with permission of the American Thoracic Society. CopyrightVC American Thoracic Society. Guidelines for the

management of adults with hospital-acquired, ventilator-associated, and healthcare-associated pneumonia. Am J Respir Crit Care Med. 2005;171:388–416.22

Official Journal of the American Thoracic Society. Abbreviations: WBC, white blood cell.
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low likelihood of pneumonia (CPIS �6) were random-
ized to receive either standard antibiotic therapy
or ciprofloxacin monotherapy. The situation was
re-evaluated at 3 days, and ciprofloxacin therapy was
discontinued if the CPIS remained �6. Results showed
no difference in mortality between the ciprofloxacin
and standard therapy groups, despite shorter duration
of therapy for the former, together with lower antimi-
crobial exposure and costs for the ciprofloxacin
group. (Use of the CPIS to shorten the duration of
empiric therapy and limit antimicrobial exposure is
discussed in greater detail in the corresponding article
in this supplement by Dr File.) Having said that, the
case study before us describes a patient with pneumo-
nia by clinical criteria who has responded to broad-
spectrum therapy. Alternative noninfectious diagnoses
are not apparent, and even though cultures have
returned without significant growth, the patient
should continue to receive antimicrobial treatment.
The question now is whether to de-escalate/streamline
to a more narrow-spectrum regimen, or continue the
current one.
De-escalation often targets antimicrobials that pro-

vide unnecessarily broad coverage, eg, those with anti-
pseudomonal activity (particularly antipseudomonal
carbapenems) and/or agents with activity against
methicillin-resistant Staphylococcus aureus (MRSA).
In the absence of definitive culture results isolating a
particular pathogen(s), decisions regarding which anti-
biotics to stop or change often depends, in large part,
on patient characteristics (eg, history of prior infection
with resistant pathogens, as well as drug allergies or
renal insufficiency) and local antibiograms indicating
the prevalence and antimicrobial susceptibility of dif-
ferent pneumonia pathogens in the hospital at large or
particular wards within the hospital. However,
negative culture results can also be useful in guiding
subsequent therapy decisions or modifications. In the
present case, MRSA was not grown from any cultures,
and there was no evidence of Gram-positive cocci
clusters with Gram staining. This suggests that vanco-
mycin should be stopped, and antimicrobial therapy
continued with a single antibiotic or antibiotic prod-
uct that does include MRSA coverage. The question
then is whether to continue piperacillin/tazobactam or
replace it with another antibiotic.
Because Pseudomonas aeruginosa was not isolated,

the clinician might consider streamlining piperacillin/
tazobactam to an antibiotic with less pseudomonal
and anaerobic coverage, possibly a nonpseudomonal
third-generation cephalosporin or nonpseudomonal
carbapenem, such as ertapenem. Given the activity of
piperacillin/tazobactam against aerobic Gram-positive
and Gram-negative pathogens, continuing piperacillin-
tazobactam as single-agent therapy would also be a
viable alternative. However, in the spirit of steward-
ship and lack of need for pseudomonal coverage, a
decision was made to replace piperacillin/tazobactam

with ceftriaxone. Ceftriaxone is a nonpseudomonal
third-generation cephalosporin with activity against
most other Gram-negative bacteria. Note that in this
case, only oropharyngeal flora grew from the respira-
tory culture, and the blood culture was negative.
However, if a pathogen had grown from either respi-
ratory or blood cultures, then single-agent therapy
could have been used to target that specific pathogen.
For example, if Klebsiella spp susceptible to ceftriax-
one was isolated from the respiratory culture, then
ceftriaxone would have been the obvious choice. If
MRSA was isolated, then vancomycin (or another
appropriate active agent, such as linezolid or clinda-
mycin) could be administered as a single agent.

CASE 2: INTRA-ABDOMINAL INFECTION
(DIVERTICULITIS)
Case 2 is a 56-year-old woman who presents with a
diverticular abscess and walled off perforation. Inter-
ventional radiology inserts a drain, and the patient is
treated with ciprofloxacin plus metronidazole. This
regimen is consistent with guidelines from the Surgical
Infection Society and IDSA for initial empiric treat-
ment of complicated intra-abdominal infection of
mild-to-moderate severity.24 On day 3 following hos-
pital admission and initiation of empiric therapy, the
patient seems to show treatment response, as evi-
denced by downward trends in body temperature and
WBC count (Figure 3). However, although the body
temperature measures are trending in the right direc-
tion, there is still concern about continuing fever
spikes and fever at last measure (100.9�F). In addi-
tion, the WBC count is still elevated, though improv-
ing. The patient’s blood pressure has normalized (112/
72 mmHg vs 84/58 mmHg at admission), and oxygen
saturation (98%) measures are normal. The patient’s
lungs are clear, and her abdominal examination
results are improving, though there is still some dif-
fuse tenderness. Microbiological data show blood cul-
tures with no growth, and isolation of Gram-negative
rods from cultures of the abdominal abscess.
We now have preliminary microbiological data for a

patient who remains febrile and has continuing
abdominal tenderness, but who is otherwise clinically
stable. Can her antimicrobial regimen be de-escalated
at this point, based on what is currently known?
When managing a patient after the first 3 or 4 days of
empiric treatment, it is important to realize that the
patient’s condition with regards to infection might
reflect issues unrelated to inadequate antimicrobial
coverage. If the patient’s clinical status has not
improved, or if he or she remains febrile even 3 or 4
days into therapy, the clinician should not automati-
cally assume the lack of improvement is due to antibi-
otic failure. At this point, it is important to consider
possible nonantibiotic causes of persistent clinical
abnormalities and fever, and for the case here, one
possibility is inadequate abscess drainage. The patient
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should be evaluated with abdominal imaging to ascer-
tain whether the abscess is being adequately drained.
With respect to antimicrobial therapy, the patient’s
blood pressure has stabilized, and her fever is trending
downward. In many cases, a lingering fever such as
the one observed here, in the context of improving
WBC counts and clinical stabilization, may reflect
inadequate mechanical drainage of the abscess.
Certainly the antimicrobial therapy should not be
broadened at this time, and consideration should be
given to de-escalation based on the available micro-
biological data.
If a type of pathogenic organism is preliminarily

identified from culture, but the exact identification of
the organism is pending, adjustments of therapy can
still be made. Adjustments can also be made based on
what is not growing. In this case, the abscess culture
has grown Gram-negative rods, but no Gram-positive
organisms. Hence, continued coverage of Gram-
negative organisms is warranted. In addition, anae-
robes often will not readily grow in clinical cultures,
and because anaerobes are frequent co-pathogens, it is
appropriate to continue to provide anaerobic cover-
age. Based on this information, continuation of both
ciprofloxacin (for aerobic Gram-negative coverage)
and metronidazole (to cover for anaerobic bacteria) is
appropriate in the present case. In other words, the
initial empiric therapy should be continued until
subsequent culture identifies a particular pathogen, at
which time the therapy can be streamlined.
Now, 1 day later (day 4 of hospital admission and

empiric therapy), the patient’s clinical status is essen-
tially unchanged—except for a spike in fever to
103.2�F. The WBC count is unchanged. Moreover,
additional abscess culture data are available, showing
definitive identification of an extended-spectrum b-lac-
tamase (ESBL)-producing Escherichia coli organism.
The blood culture is still negative. The first observa-
tion is that ESBL-producing E coli is a relatively
unusual pathogen in a community-based infection.

However, the patient here did have risk factors for
antibiotic-resistant pathogens, notably prior antimi-
crobial therapy as an outpatient. It is also important
to recognize that community-acquired infections with
ESBL-producing bacteria (mostly isolated from the
urinary tract) have been reported in many parts of the
world, and even in some parts of the United States.25

Based on these additional microbiological data, the
patient was switched to treatment with ertapenem, a
nonpseudomonal carbapenem with activity against
ESBL-producing Enterobacteriaceae.26 In addition,
ertapenem, and other carbapenems, have excellent
activity against anaerobes,26 and it is prudent to con-
tinue coverage for anaerobes even though anaerobes
were not grown in the culture. As mentioned above,
these organisms are difficult to grow in clinical cul-
ture, and they are common pathogens or co-pathogens
in intra-abdominal infections. Carbapenems are
widely regarded as the antimicrobials of choice for
treatment of serious, invasive infections with ESBL-
producing bacteria.27 Furthermore, by choosing a
nonpseudomonal carbapenem, compared with an anti-
pseudomonal carbapenem, the new antibiotic regimen
provides coverage of the isolated ESBL-producing E
coli organism—as well as covering possible anaerobe
involvement—without exposing host bacteria to
unnecessarily broad antipseudomonal activity.
Cephalosporins, monobactams, and fluoroquinolones
are generally not active against ESBL-producing Enter-
obacteriaceae, and b-lactam/b-lactamase inhibitor
combinations (eg, ampicillin/sulbactam, piperacillin/
tazobactam) do not have reliable activity in serious,
high inoculum infections caused by ESBL-producing
Enterobacteriaceae.27

CASE 3: CENTRAL LINE-ASSOCIATED
BLOODSTREAM INFECTION
Case 3 is a 56-year-old man who presented to the hos-
pital emergency department with status epilepticus.
He was intubated, had a central line placed in the

FIG. 3. Measures of body temperature and white blood cell (WBC) count for case 2 since hospital admission and initiation of empiric antibiotic therapy.
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internal jugular vein, and was admitted to the inten-
sive care unit (ICU). The seizure was successfully bro-
ken by aggressive treatment with repeated intravenous
dosing of lorazepam and loading with fosphenytoin.
Empiric antibiotic therapy was initiated with vanco-
mycin and piperacillin/tazobactam on day 5, after
spiking a fever of 103.4�F. No clear source of the
fever was identified. While in the ICU with a central
line in place, 2 sets of blood cultures were drawn.
Now on hospital day 6, the patient is still spiking
fever, although the fever trend appears to be decreas-
ing. The patient is hemodynamically stable, with no
other abnormal findings (besides persistent fever) on
physical examination. WBC count remains elevated,
and both sets of blood cultures are notable for growth
of Gram-positive cocci.
Bloodstream infection is a serious condition in hos-

pitalized patients that is associated with significant
morbidity and mortality.28 Patients with suspected
bloodstream infection typically receive empiric broad-
spectrum antimicrobial therapy, and are thus good
candidates for de-escalation based on subsequent clini-
cal status and blood culture results. Because of the
seriousness of bloodstream infection, healthcare work-
ers are sometimes hesitant to de-escalate initial
empiric therapy, even when cultures isolate a patho-
gen susceptible to narrower-spectrum agents, particu-
larly if the patient appears to be improving on such
therapy. This is true for various serious hospital or
healthcare-associated infections,16,29 but particularly
for bloodstream infections. Moreover, when central
line-associated bloodstream infection (CLABSI) is sus-
pected, the most important initial intervention is to
remove the infected central venous catheter. For a
patient with a short-term catheter and a CLABSI due
to Gram-negative bacilli, S aureus (which appears to
be a likely pathogen for the case patient here), entero-
cocci, fungi, or mycobacteria, the 2009 IDSA guide-
lines for management of intravascular catheter-related

infections recommend catheter removal.30 Catheter
removal is even more important than antibiotic cover-
age; this point cannot be stressed enough. In some
extreme cases, when the line cannot be removed for
clinical reasons, antibiotic lock therapy can be used to
supplement systemic antimicrobial therapy.30 This
involves instilling a high antibiotic solution into the
catheter lumen for a period of time in order to steri-
lize the lumen and prevent biofilm formation.31

The first step taken for the patient here was to
remove the central venous catheter. Then, turning to
the preliminary culture data, there is evidence for
Gram-positive cocci in the patient’s blood. The blood
culture did not grow any Gram-negative organisms.
Gram-positive cocci (coagulase-negative staphylococci,
S aureus [methicillin-susceptible or MRSA]) are the
most common causes of CLABSI.32 Can the physician
de-escalate antibiotic therapy in this patient with
CLABSI based on the preliminary information? Yes.
The information is solid enough to suggest removal of
the catheter which was providing coverage for Gram-
negative bacteria (piperacillin/tazobactam), while con-
tinuing vancomycin for coverage of possible MRSA,
pending further review, ie, until the Gram-positive
cocci are speciated. Rapid diagnostic methods, includ-
ing polymerase chain reaction (PCR) and nucleic acid
probes, can be used to provide more information
about certain pathogens (such as MRSA33,34) before
final culture and susceptibility results are available,
but these are not routinely available in many clinical
microbiology laboratories. Furthermore, these newer
technologies remain fairly expensive.
Revisiting the patient 1 day later (hospital day 7),

after narrowing the initial combination antibiotic
regimen to vancomycin monotherapy, the physical
examination indicates the patient is clinically stable,
with continued improvement in fever and WBC
count (Figure 4). Blood culture analysis now isolates
methicillin-susceptible S aureus (MSSA). Methicillin

FIG. 4. Measures of body temperature and white blood cell (WBC) count for case 3 after 7 days in the intensive care unit (ICU), and after narrowing the initial

combination antibiotic regimen to vancomycin monotherapy on day 6.
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resistance mediates resistance to all b-lactams, includ-
ing carbapenems, greatly limiting treatment options.
Vancomycin is the most commonly utilized antibiotic
for the treatment of MRSA, and the recent clinical
practice guidelines from the IDSA recommend either
vancomycin or daptomycin for management of
MRSA bacteremia in adult patients.35 However, anti-
staphylococcal penicillins and first-generation cepha-
losporins are the antibiotics of choice for MSSA
infections, and particularly for MSSA bloodstream
infections.
The activity provided by vancomycin (or daptomy-

cin) is overly broad if MSSA is involved, and
importantly, it is not as effective as treatment with an
antistaphylococcal penicillin or first-generation cepha-
losporin. A recent study by Stryjewski et al., of hemo-
dialysis patients with MSSA bacteremia, reported a
higher proportion of treatment failure with vancomy-
cin versus first-generation cephalosporin therapy
(31% vs 13%; P ¼ 0.02).36 Furthermore, multivariate
analysis identified vancomycin (vs first-generation
cephalosporin) use as a significant independent predic-
tor of treatment failure (odds ratio [OR], 3.53; 95%
confidence interval [CI], 1.15–13.45; P ¼ 0.04).
Similarly, Chang et al. reported nafcillin, an antista-
phylococcal penicillin, was superior to vancomycin in
preventing bacteriologic failure (persistent failure and/
or relapse) in patients with MSSA bacteremia (0% vs
19%; P ¼ 0.058), and used multivariate analysis to
identify vancomycin as a significant independent
predictor of relapse (OR, 6.5; 95% CI, 1.0–52.8;
P < 0.05).37 Another recent study by Lodise et al.
reported that initial empiric therapy with vancomycin
for endocarditis caused by MSSA was associated with
a higher infection-related mortality rate than initial
empiric therapy with a b-lactam-containing regimen
(39% vs 11%; P ¼ 0.005).38 The negative impact of
initial treatment with vancomycin persisted even in
patients switched to a b-lactam therapy after culture
results became available.

Hence, if a patient is being treated with vancomycin
for a bloodstream (or other) infection due to MSSA,
the therapy is suboptimal. In such a scenario—which
corresponds to that for the case patient here—
vancomycin should be discontinued and replaced with
an antistaphylococcal penicillin or first-generation
cephalosporin. Many times, clinicians are resistant to
terminating vancomycin and de-escalating to antista-
phylococcal penicillin/first-generation cephalosporin
therapy in a patient with bacteremia who is appa-
rently responding to vancomycin. However, as the
studies just reviewed make clear, not only is vancomy-
cin treatment overly broad for the circumstance, it is
also suboptimal and does not represent best clinical
practice or patient care. Furthermore, continuing van-
comycin in this situation unnecessarily exposes the
patient to possible renal toxicity, particularly when
aggressive dosing or prolonged vancomycin treatment
is involved.39 Because of these issues and concerns,
case 3 was de-escalated from vancomycin to cefazolin,
a first-generation cephalosporin. One word of caution,
however, is that there is some controversy over using
cefazolin in patients with S aureus native valve endo-
carditis, given the possibility of a Type A b-lactamase-
producing species causing cefazolin degradation.40 As
a result, the clinician should first rule out endocarditis
in the patient here before proceeding with cefazolin
therapy. Another alternative would be to use an anti-
staphylococcal penicillin, such as nafcillin.
Finally, when dealing with bacteremia, and particu-

larly when dealing with a possible CLABSI, the issue
of potential culture contamination needs to be seri-
ously considered and answered. Treating an actual
infection, not what appears to be an infection because
of culture contamination, is particularly important
when dealing with possible CLABSI, because
coagulase-negative staphylococci (CoNS) are the most
common cause of these types of infections,32 and
CoNS are also frequent blood-culture contaminants.41

Therefore, one needs to determine whether a blood

FIG. 5. Schematic of process using species and strain identification to determine the significance of coagulase-negative staphylococci (CoNS) isolated from

blood cultures. (Data, in part, based on study by Kim et al.42)
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culture growing a CoNS represents true bacteremia or
simply contamination—which will obviously impact
de-escalation decisions.
In addition, when determining whether a blood cul-

ture is truly ‘‘positive’’ and clinically significant, it is
important to consider whether the isolated pathogens
are unlikely to be contaminants, likely to be contami-
nants, or the situation is unclear. A 2000 study by
Kim et al.42 suggested that, among patients with �2
positive blood cultures for CoNS, routine identifica-
tion of CoNS species and genotyping selected isolates
using pulsed-field gel electrophoresis may improve the
process of discriminating contaminants from patho-
gens. Various additional factors need to be weighed
when trying to interpret CoNS blood culture results,
including patient risk factors, presence of prosthetic
devices, number of blood cultures and number posi-
tive, and the antimicrobial sensitivity patterns of dif-
ferent isolates. For example, if the sensitivity patterns
of 2 CoNS strains isolated from a patient are the
same, the likelihood is increased that they represent
true pathogens rather than contaminants. Figure 5
presents a schematic of this general approach.42

CONCLUSIONS
De-escalation is a critical component of antimicrobial
stewardship. As the prevalence of antimicrobial
resistance grows in the hospital and community,
de-escalation will have an increasingly important role
in limiting the further emergence of antimicrobial re-
sistance. Pneumonia, intra-abdominal infection, and
bloodstream infection are commonly managed in the
hospital setting. Each of these infection types presents
excellent opportunities for de-escalation, and each
presents unique challenges and caveats. Concerted
efforts must be made by clinicians and stewardship
personnel to de-escalate as soon as possible, based on
culture results and clinical status. Although not dis-
cussed here, successful de-escalation programs utilize
structured process, guidelines, and algorithms to consis-
tently implement de-escalation efforts. These tools of
implementation are more fully discussed in the corre-
sponding article in this supplement by Dr Rosenberg.

Dr Kaye received an honorarium for this work, which was jointly
sponsored by the American Academy of CME and GLOBEX through an
unrestricted educational grant from Merck & Co, Inc.
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