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Catheter-Associated Urinary Tract Infection:
Utility of the ICD-10 Metric as a Surrogate
for the National Healthcare Safety Network
(NHSN) Surveillance Metric

To the Editor—Catheter-associated urinary tract infections
(CAUTIs) are the most common healthcare-associated infec-
tion (HAI), accounting for one-third of infections acquired in
hospitals in the United States.1 The National Healthcare Safety
Network (NHSN) methodology for detecting CAUTI employs
active surveillance with standardized definitions applied by
infection preventionists and is currently considered the gold
standard for surveillance.2 However, NHSN surveillance typi-
cally requires utilizing trained infection preventionists to
perform surveillance that is relatively labor intensive. Several
studies evaluating the surveillance CAUTI using administrative
codes from ICD-9-CM (International Classification of Diseases,
9th Revision, Clinical Modification, code 996.64) revealed that
the ICD-9 code performed poorly. 3–7 ICD-10-CM was
implemented on October 1, 2015,8 and to date, no study has
evaluated it for the detection of CAUTI.

The purpose of this study was to compare CAUTI data
abstracted via ICD-10-CM to NHSN surveillance data to
determine the utility of the ICD-10 code as a surrogate for the
NHSN CAUTI metric.
All patients medical records with the ICD-10-CM code related

to CAUTI (T83.51XA, infection and inflammatory reaction due
to indwelling urinary catheter, initial encounter) were retrieved
via the Vizient (formerly University Healthcare Consortium)
database at the University of Iowa Hospitals and Clinics for the
period October 1, 2015, through September 30, 2016. Data from
NHSN surveillance were identified for the same period. Cases
detected by either method were compared. Using NHSN as the
gold standard, the sensitivity and positive predictive value of the
ICD-10-CM code metric were calculated.
CAUTI was considered present on admission (POA) if the

NHSN urinary infection criterion occurred during the
following period: the day of admission to an inpatient location
(calendar day 1), the 2 days before admission, or the calendar
day after admission (calendar day 2). CAUTI was considered
an HAI if the NHSN site-specific infection criterion occurred
on or after calendar day 3 of admission to an inpatient location
(where the day of admission was calendar day 1).9 Infection
events identified by ICD-10-CM were subsequently char-
acterized as HAIs by applying the NHSN date criteria to more
directly compare the 2 metrics.
We identified 46 CAUTI cases via active surveillance using

the NHSN criteria. For the same period, there were 58 cases
of CAUTI according to the ICD-10-CM metric. Of these
58 ICD-10-CM–coded cases, only 1 case (1.7%) was detected
via NHSN criteria; all discordant cases were reviewed to
confirm that they did not meet NHSN criteria. The sensitivity
of the ICD-10-CM code metric to identify CAUTI was 1.7%
(95% CI, 0.3%–9.1%) and the positive predictive value was
2.2% (95% CI, 0.4%–11.3%). When the POA cases were
eliminated using the NHSN criteria, 41 cases of ICD-10
CAUTI remained. This adjustment led to a sensitivity of 2.4%
(95% CI, 0.4%–12.6%) and positive predictive value of 2.2%
(95% CI, 0.4%–11.3%) (Table 1).
We further analyzed the CAUTI ICD-10-CM cases to

determine why they did not meet NHSN criteria. Among these

table 1. ICD-10-CM Diagnosis Codes and NHSN CAUTI
Criteria Analysis Results After Removal of ICD-10 Present on
Admission Casesa

ICD-10

CAUTI Cases Positive Negative Total

NHSN Positive 1 45 46
Negative 40 Not evaluated

Total 41 45

NOTE. ICD-10-CM, International Classification of Diseases, 10th
Revision, Clinical Modification; NHSN, National Health Safety
Network; CAUTI, catheter-associated urinary tract infection.
aThe sensitivity of the ICD-10-CM code metric to identify CAUTI was
2.4% (95% CI, 0.4% to 12.6%).

506 infection control & hospital epidemiology april 2017, vol. 38, no. 4

https://doi.org/10.1017/ice.2016.335 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2016.335


case patients, 1 of 58 (1.7%) did not have a urinary catheter
present. Contaminated urine cultures (≥3 organisms present)
were misclassified as infections in 6 of 58 cases (10.3%), and in
5 of 58 cases (8.6%), no urine culture was obtained. Lastly, in
15 of 58 cases (25.9%), bacteriuria was present (1 or 2 organ-
isms), but the colony count did not reach the NHSN metric
threshold of ≥ 100,000 CFU/mL.

The study period comprised 233,921 patient days. The
CAUTI rate was 0.24 CAUTIs per 1,000 patient days using the
ICD-10-CM metric; this rate was 0.18 when POA cases were
eliminated. The CAUTI rate was 0.20 per 1,000 patient days
using the NHSN metric.

The NHSN CAUTI metric and the ICD-10-CM CAUTI-like
code produce widely discrepant results. Even when ICD-10
cases that were POA were removed to better align with the
NHSN criteria, the sensitivity of the ICD-10 metric was only
2.4%. Importantly, no patient safety indicator from AHRQ
is available for CAUTI as there is for central venous catheter-
related bloodstream infection.10 This was the primary reason
that we used the administrative code (ICD-10-CM) to
compare to NHSN surveillance data for detecting CAUTI.

Our results demonstrate that updating ICD-9-CMwith more
codes to produce ICD-10-CM did not improve the ability of
administrative data to identify CAUTIs. The date of the event
is an important element used to meet an NHSN site-specific
infection criterion, including CAUTI, and that is one reason that
administrative data fail to accurately identify cases of HAI.

This study has several limitations. First, it was performed
in a single medical center. In addition, we did not review the
negative cases via either method, and we assumed that tradi-
tional surveillance (NHSN) is the gold standard surveillance
method. Therefore, it was not possible to calculate the speci-
ficity because our aim was to compare only NHSN and
ICD-10-CM CAUTI identified cases. Given that CAUTI is
a relatively rare event, we can assume that the specificity of
the ICD-10-CM metric is high.

In summary, we found that ICD-10-CM has an extremely
low sensitivity for detecting CAUTI cases; it failed to detect
98.3% of the infections at our institution. Almost all cases
identified via ICD-10-CM did not fulfill the NHSN criteria.
Thus, administrative coding for this HAI is not a useful tool
for use as a surveillance method.
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Measures to Prevent and Control Vancomycin-
Resistant Enterococci: Do They Really Matter?

To the Editor—The study by Lemieux et al1 from Ontario,
Canada, and other recent studies in this journal highlight the
continuing importance of vancomycin-resistant enterococci
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