
The overall increase in infectious complications in chil-
dren was predominantly driven by repeat and early compli-
cations, occurring within 180 days. Increased vigilance by phy-
sicians is warranted when caring for young children early after
implantation and children with prior implant infections.

Limitations of this study include poor sensitivity for non-
surgical, outpatient complications and no studies validating
the ICD-9/10 codes defining infectious complications.
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Differences in Central Line–Associated Bloodstream
Infection Rates Based on the Criteria Used to Count
Central Line Days
Central line–associated bloodstream infection (CLABSI) rates
are an important quality performance indicator associated with
patient morbidity, mortality, and increased costs. Hospital
CLABSI rates are tracked, reported, and tied to reimburse-
ment by the Centers for Medicare & Medicaid Services. This
creates incentives for hospitals to reduce CLABSI rates with
standardized best practices for the management of central
lines.1,2 Between 2008 and 2017 the CLABSI standardized in-
fection rate reported to the National Healthcare Safety Net-
work (NHSN) fell by approximately 49% in acute care
hospitals.3 The NHSN reporting guidelines specify 3 options
for measuring the number of central line days: a once-a-day
count at a fixed time for all patients with a central line; a sam-
pling-based approximation to the once-a-day count; and an
electronic count that may be used “after a validation of a mini-
mum 3 consecutive months proves the data to be within 5%
(+/–) of the manually collected once-a-day counts.”4 We evalu-
ated the differences in CLABSI rates per 1000 central line days
based on the choice of the time used for the once-a-day count
and based on the use of electronic data collection.

Figure 2. Mean Cumulative Incidence of Infectious Complications
in Pediatric and Adult Cochlear Implant Recipients
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The difference in incidence rates of infectious complications between the
pediatric and the adult cohort is most pronounced in the first 180 days after
implantation (blue area).
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Methods | This was a retrospective study at the Lucile Packard
Children’s Hospital Stanford. The study was approved by the
institutional review board; informed consent was waived.
CLABSI data and patient central line insertion and removal
times were extracted from the electronic health record for each
calendar year from 2015 to 2018. These data were used to simu-
late 24 once-a-day counts of central line days for each hour of
the day and to simulate an electronic count of any day during
which a patient had a central line. The hours of the day that
resulted in the lowest and highest counts were identified. The
validation of the electronic count was simulated with 12 con-
secutive months of data from 2015. The CLABSI rates per 1000
central line days were determined for each method of count-
ing central line days and compared by subtracting the rate based
on the lowest once-a-day count from the rate based on the elec-
tronic count.

Results | Over the 4 study years, the lowest and highest num-
ber of central line days were, respectively, 30 110 and 34 320
for the once-a-day count and 32 391 and 36 030 for the elec-
tronic count. Each year, the once-a-day count was highest at
10 AM and lowest at 7 PM (Figure). Over the simulated 12-month
validation period, the number of line days from the elec-
tronic count was within 4.98% of the 10 AM count. The num-
ber of CLABSIs per calendar year ranged from 24 to 52. Across
all counts and years, the lowest and highest CLABSI rates

per 1000 central line days were, respectively, 0.74 and 1.70.
The largest single-year difference in CLABSI rate was –0.11 per
1000 central line days, corresponding to the difference be-
tween the electronic count and 7 PM once-a-day count in 2016
and 2017 (Table).

Discussion | The calculated CLABSI rate was up to 0.11 per
1000 central line days lower using electronic counts vs the
lowest once-a-day counts. In 2015 and 2016, the CLABSI rates
per 1000 central line days corresponding to the once-a-day
7 PM and electronic counts were, respectively, higher and
lower than the Children’s Hospitals’ Solutions for Patient
Safety national average of 1.50.5 Such differences could have
important implications in the accuracy of reimbursement,
public reporting, and hospital rankings and could create
incentives for organizations to game the data.6

The primary limitations of this study are that it was per-
formed at a single center and that it examined one particular
version of electronic measurement. Other institutions may have
other time-of-day differences in central line counts or other
electronic methods for counting central line days.

The expansion of the adoption of electronic health rec-
ords has created an opportunity for the standardization and
automation of the count of central line days. Such standard-
ization could improve the consistency and interpretability of
CLABSI rates across institutions.
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Figure. Central Line Once-a-Day Counts by Hour of Count
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Table. Central Line Days and CLABSI Rates per 1000 Central Line Days as Measured With Various Counts

Year
No. of
CLABSIs

Once-a-Day Count Electronic Count

At 7 PM At 10 AM Central Line Days CLABSIs per 1000 Central Line Days

No. of
Central
Line Days

CLABSIs
per 1000
Central
Line Days

No. of
Central
Line Days

CLABSIs
per 1000
Central
Line Days

No. of
Days

Difference, No. (%)

Rate

Difference, No. (%)

From 7 PM From 10 AM From 7 PM From 10 AM

2015 52 33 608 1.55 34 320 1.51 36 030 2422 (7.21) 1710 (4.98)a 1.44 –0.10 (–6.72) –0.07 (–4.75)

2016 47 30 110 1.56 30 827 1.52 32 391 2281 (7.58) 1564 (5.07) 1.45 –0.11 (–7.04) –0.07 (–4.83)

2017 52 30 614 1.70 31 423 1.65 32 826 2212 (7.23) 1403 (4.46) 1.58 –0.11 (–6.74) –0.07 (–4.27)

2018 24 30 464 0.79 31 299 0.76 32 588 2124 (6.97) 1289 (4.12) 0.74 –0.05 (–6.52) –0.03 (–3.96)

Abbreviation: CLABSI, central line–associated bloodstream infection.
a Used for the simulated validation of the electronic count.
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COMMENT & RESPONSE

Reporting of the Medical Licensing Examination
To the Editor Dr Swails and colleagues1 argued that the current
3-digit scoring system for the United States Medical Licens-
ing Examination (USMLE) is a broken metric for evaluating resi-
dency applicants. They suggested that a pass-fail licensing ex-
amination with “individual mission–based holistic criteria”
would be more appropriate. I disagree with their suggestion
for several reasons.

At present, USMLE performance is the only objective,
standardized metric reported by the Electronic Residency
Application Service (ERAS). Shifting emphasis away from the
USMLE in favor of research, leadership, service, or other
“independent review standards” would leave little room for
students to differentiate themselves in a competitive applica-
tion process. Pass-fail score reporting would likely bolster the
importance of institutional reputation to the detriment of
students from less established and public universities.

Furthermore, although the authors asserted that the
USMLE may exhibit bias against minority students, the lit-
erature they cited does not support their claim. Rubright

et al2 simply acknowledged that demographic differences
exist with respect to USMLE performance, which in and of
itself does not amount to an unfair examination. Most of the
difference was attenuated by prior academic performance.
Elimination of standardized metrics may instead expose
minority students to bias by increasing the relative impor-
tance of subjective clinical evaluations, as demonstrated by
Rojek et al.3

The authors also stated that transition to a pass-fail re-
porting system “would require residency programs to find
other, potentially more meaningful” evaluation strategies.
They stopped short, however, of proposing realistic solutions
to the problem. Although they correctly pointed out that
medical schools have adopted more holistic review pro-
cesses, the Medical College Admission Test remains an essen-
tial component of applications. Program directors currently
cite USMLE scores as the single most important factor in
selecting applicants to interview—a new pass-fail system
would necessitate an overhaul of the residency selection pro-
cess with unknown and possibly unintended consequences
for students and program directors.4

Throughout 4 years of undergraduate medical education,
the USMLE generates the only standardized data to compare stu-
dents across disparate institutions. In my opinion, it would be
a mistake to do away with this tool in the name of pursuing vague
concepts of innovation, diversity, and balance.
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To the Editor The Viewpoint by Dr Swails and colleagues1 con-
cluded that “the current USMLE 3-digit scores may be distract-
ing the medical education system from the goal of building
an innovative, diverse, and resilient physician workforce.”
Program directors of residency programs would likely dis-
agree with these statements: “Changing the USMLE to a pass-
fail format would require residency programs to find other,
potentially more meaningful, ways of evaluating appli-
cants”; “Medical knowledge may not be the most important
skill required to meet the needs of patients and society”; and
“Overemphasizing medical knowledge may limit the time
focused on innovation, humanism, and wellness.”
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