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Can intravenous antimicrobial start data reported to the National
Healthcare Safety Network determine appropriateness of antibiotic
use in hemodialysis patients?
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To the Editor—In their article, “Inappropriate intravenous antimi-
crobial starts: An antimicrobial stewardship metric for hemodialysis
facilities,” Hahn et al1 describe their application of data reported to
CDC’s National Healthcare Safety Network (NHSN) to determine
appropriateness of IV antibiotic use in outpatient hemodialysis cen-
ters. NHSN’s Dialysis Event (DE) surveillance system was designed
to track bloodstream infections (BSIs) and other vascular access
infections in hemodialysis outpatients throughmonitoring of events
such as positive blood cultures. The authors examined outpatient IV
antimicrobial start (IVAS) events reported toNHSN and considered
any IVAS without documentation of coreported positive blood cul-
ture, collection of blood sample for culture, or local access site infec-
tion to be inappropriate, even when symptoms such as fever, chills,
rigors, or drop in blood pressure were present. We applaud these
investigators for drawing necessary attention to the issue of antibi-
otic use in dialysis patients, which is an important area of study with
limited data, and for exploring the use of data to inform improve-
ment in practice. However, we have concerns about their approach
to the categorization of antibiotic use without incorporation of rel-
evant clinical information or validation of NHSN data for this pur-
pose, and the potential for unintended consequences among patients
at high risk for infections and sepsis.

Intravenous antimicrobial starts largely represent empiric anti-
biotic doses for suspected infection. Initiating empiric antibiotics
in the presence of signs and symptoms of serious infection, while
awaiting culture information, should be considered appropriate
use.2 However, Hahn et al. excluded symptom data from their
assessment of appropriateness, even for the 260 IVAS events
(27%) for which these data were available in NHSN. They
explained that the data were not consistently reported. We agree
that gaps exist in the completeness of the symptom information,
which is one of several inherent limitations with the use of
NHSN data in this manner. The IVAS events that occurred in
the context of symptoms but without preceding blood culture col-
lectionmay represent gaps in documentation (of blood cultures) or
adherence to blood culture collection protocols, rather than actual
inappropriate antibiotic use. A more robust appropriateness deter-
mination should incorporate medical record review to identify

symptoms that might have been unreported to NHSN, and other
relevant information.

Hahn et al acknowledge that they did not attempt to identify
related events in the same patient (that might justify the IVAS)
if they were not coreported on the same form. The NHSN does
not require that events such as positive blood cultures and IVAS
be coreported as long as each event is reported. Unique identifiers
exist within NHSN to facilitate linkage of events that occurred in
the same patient, even when events are not submitted together.3

Other potential justifications for antibiotic administration, such
as surgical prophylaxis (for which blood culture collection is not
typically warranted prior to antibiotic administration), are not cap-
tured within the dialysis event surveillance; thus, they were not fac-
tored into the appropriateness determination.

Previous studies have identified de-escalation of antibiotic
therapy as the most common missed opportunity for improved
antibiotic use among patients on hemodialysis,4,5 suggesting that
continued antibiotic doses, as opposed to the initial dose, should
be the priority for antibiotic use measurement efforts in this set-
ting. However, the NHSN does not capture all IV antibiotic doses
administered to dialysis patients, nor the specific antibiotic admin-
istered (other than vancomycin starts). In our opinion, expanded
efforts are needed to identify stewardship interventions that could
result inmeaningful improvements in outcomes in this population,
to help guide the development of useful metrics.

Hahn et al conclude that 57.5% of all IVAS in the facilities exam-
ined were inappropriate. Given the aforementioned challenges, we
believe that theymay have overestimated true inappropriate prescrib-
ing of IV antibiotics in dialysis facilities. Prior studies have demon-
strated that initial doses of antibiotic treatment are a small
proportion of all antibiotic doses received by hemodialysis outpatients
(eg, 7.6% in one study).4,5 In previous studies of maintenance hemo-
dialysis patients, 10%–43% of initial IV antibiotic treatment doses
were classified as inappropriate,4,5 and 20%–30% of all vancomycin
or IV antibiotic doses prescribed (including continued doses) were
classified as inappropriate.5,6 Few studies have evaluated antibiotic
use in outpatient hemodialysis centers, and the resultant estimates
of inappropriate use are often challenged by limited medical record
documentation.4,5,7 Hahn et al also draw parallels between outpatient
hemodialysis care and outpatient primary care settings. However,
hemodialysis clinics and patients are unlike most general outpatient
care settings and populations. Bloodstream infections and resultant
complications are common among hemodialysis patients; treating
suspected infections and sepsis early is essential to quality care.
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Notable strengths of the Hahn et al study include the examina-
tion of details associated with antibiotic starts on a larger scale than
previous studies, including 1 year of data from~50 dialysis facilities
across Philadelphia County. The authors additionally demon-
strated that collection of blood cultures prior to initiating empiric
treatment for suspected bloodstream infections may be an area for
improved antibiotic prescribing—a finding consistent with pre-
vious studies in this setting.4,5,7 Collection of blood cultures prior
to initiating antibiotics for suspected bloodstream infections is
integral to ensuring appropriate antibiotic selection and has the
potential of improving infection cure rates.2,7

Antibiotic stewardship involves strategies to promote the opti-
mal use of antibiotics.7 In the hemodialysis patient population,
optimal use includes administration of empiric antibiotics to treat
documented and suspected infections early and tailoring antibiot-
ics based on culture results. Although routinely collected metrics
for antibiotic use should be easily obtainable, oversimplified mea-
sures of appropriateness can potentially undermine the goals of
stewardship and lead to misdirection of scarce resources.
Expanding upon information captured through NHSN and vali-
dating new applications of the data might help to advance the sci-
ence surrounding stewardship in outpatient dialysis settings.
Additional, promising areas for intervention in this setting include
standardization of blood culturing practices, improved communi-
cation among providers and across care transitions, and strength-
ened infection prevention programs and implementation.7
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