
In this study, concordance after catheter screening was only
20.4%.

The catheter screening policy provided a reduction of
27.50% in culture requests. Considering that the processing
value of a positive catheter tip is US$13.62 and of a negative
catheter tip is US$2.03, with an estimated annual savings of
US$4,207.06. Considering the hospital occupation rate, this
would generate a savings of US$5.49 per bed per year.

According to the Centers for Disease Prevention (CDC), the
catheter-tip culture should only be performed when catheter-
related bacteremia is suspected.5 After 6 months of adherence to
the catheter screening protocol, 43.68% of all catheter tips
received was processed; catheter tips were processed if there had
been a culture in the prior 7 days, a positive blood culture after
7 days of catheter arrival, or at the physician’s request. However,
39.4% of the processed catheters had negative cultures, and
60.2% had positive cultures.

The concordance between culture catheter and blood cul-
ture was 20.4%; thus, the percentage of catheters presenting
the microorganism causing bacteremia is small. In a similar
analysis, Ekkelenkamp et al6 concluded that only 5%–10% of
the analyzed catheters are in concordance.

Regarding the economic analysis, the catheter screening
policy provided a 74% reduction in material expenditures and
human resources; Bouza et al4 reached 69% savings in a similar
study. Brazil has 6,657 hospitals, 30% of which are public,
and the savings for the public health system with the imple-
mentation of the catheter screening policy would be an
estimated US$2,483,513.68 annually.

In summary, a catheter screening protocol is an efficient way
to reduce costs and avoid unnecessary use of antibiotics
without detracting from patient care.
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Intensive Care Unit Probiotic Utilization Rates:
When Committee Recommendations and
Physician Utilization Diverge

To the Editor—The intensive care units (ICUs) in most
hospitals are high-risk settings for hospital-acquired diarrhea.
Patients in the ICU are likely to have numerous comorbidities,
to be of older age, and to have concomitant antibiotic use—all
major risk factors for Clostridium difficile infection (CDI).1

Human gut flora is composed of trillions of microbes working
in a symbiotic relationship with the human immune system to
prevent colonization of opportunistic bacteria, often occurring
with antibiotic usage and other illnesses. Probiotics, or oral
preparations of live microorganisms, can stabilize the gut flora
and might prevent CDI.2,3 Though multiple studies and meta-
analyses have demonstrated the efficacy of probiotics toward
CDI primary prevention,2,4–6 guidelines of major societies, such
as the American College of Gastroenterology (ACG), the Society
for Healthcare Epidemiology of America (SHEA), and the
Infectious Disease Society of America (IDSA), have not formally
recommended probiotic use for primary prevention of CDI in
any setting or for any patient demographic.7,8 Although recent
evidence has suggested that probiotics administered close to
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antibiotic administration in hospitalized patients can reduce the
risk of CDI, these studies had numerous exclusion criteria and
did not include the vulnerable ICU patient population.2

The paradigm seems to be shifting toward probiotic admini-
stration for primary CDI prevention in certain populations, as
guideline committees are likely calling for further analysis for
their next formal recommendations.When the time comes, new
recommendations reach physicians in various ways, but for-
mally implementing changes in practice likely requires hospital
policy and support by all healthcare providers and personnel.
We aimed to determine the proportion of physician providers
reluctant to place ICU patients on probiotics, even after edu-
cational intervention, support, and endorsement from the
hospital medical executive committee (MEC) to do so.

The study was approved by our institutional review
board and was conducted as a quality improvement analysis at
a 300-bed tertiary community hospital, Wheaton Franciscan
Healthcare in Milwaukee, Wisconsin. The MEC endorsed an
intervention to place all ICU patients on VSL#3 probiotic
(The Living Shield, VSL Pharmaceuticals, Covington, LA) upon
admission to the ICU. Three attending intensive care physicians
in a 20-bed ICU were champions for the project, and they held
an informal verbal discussion with all the remaining ICU
attending physicians. No checklist was implemented to monitor
individual physician utilization. A dedicated pharmacist was on
service for the ICU at all times and was instructed to approach
attending physicians requesting a VSL#3 order if one had not
been placed. Nurses were also instructed to request probiotic
orders if the physician had not done so.

A 9-month period from January 2015 to September 2015
served as the preintervention baseline. A 1-month period of
staff education occurred prior to formal tracking starting
January 2016 through September 2016. For months 1 through
4, a standard printed check-box order set allowed ordering
physicians to select for VSL#3 use. Months 5 through 9
required the ordering physician to electronically enter VSL#3
because the hospital switched to an electronic order set. Rates
of probiotic utilization after MEC and pharmacy probiotic
intervention were compared to preintervention rates. Month-
by-month utilization rates were also compared.

A retrospective review for the 9-month period prior to
educational intervention and probiotic recommendation was
performed. Daily hospital notes for this 9-month period
demonstrated that ~30% of the hospital ICU patients having
diarrhea on any given day. In addition, nearly 30% of the CDI
cases in the hospital were associated with ICU admissions,
whereas <10% of admissions involved an ICU encounter.

The aggregate physician probiotic utilization rate for the
first 9 months after the MEC endorsement and intervention
was 26.2%; a total of 207 of 791 ICU patients received the
VSL#3 probiotic as outlined in the policy guideline (Table 1A).
For the same 9 months the year prior to implementation, the
number of ICU patients receiving probiotics was 8.6%, or 71
of 837 patients (Table 1A). Month-by-month percentages
from month 1 to month 9 are shown in Table 1B.

Our study has several limitations. First, it was performed
in a single medical center and during a period of paper
and electronic medical record modification. We did not
stratify utilization rates based on patient illness or prior history
of antibiotic-associated diarrhea (AAD) or CDI. Because we
did not measure AAD and CDI rates prior to and after
recommended probiotic utilization, it is not possible to
generalize the substantive effects of this intervention on patient
outcomes.
Our study results suggest that practicing physicians remain

reluctant to utilize probiotics to all ICU patients, even after
formal recommendation by the MEC, educational interven-
tion, and continuing pharmacy support. Policy can be made,
but it does not guarantee clinical support practice. Because
utilization rates progressively declined after the intervention, it
can be hypothesized that education is not always a lasting
process and that attitudes toward policy change may fade over
time and after initial project backing. Our analysis also
suggests that the route of probiotic ordering may affect
utilization rates. Thus, the best method of ensuring physician
utilization may entail making it an automatic system order and
having it ordered unless it is individually removed by the
physician involved for that patient.
Potential barriers to implementation may include lack of

incorporation into formal hospital order sets, fear of active
patient infection, paucity of society guidelines on probiotics,
or just sheer lack of knowledge on probiotics and gut micro-
biome pathophysiology. Further prospective studies investi-
gating both the safety profile and efficacy of probiotics for
microbiome dynamics and primary prevention of AAD
and CDI are needed, making sure to incorporate minimal
exclusion criteria and, thus, to represent day-to-day clinical
encounters.

table 1a. Probiotic Utilization Pre and Post Intervention

No. of ICU Admissions Probiotic Use, No. (%)

Preintervention 837 71 (8.6)
Postintervention 791 207 (26.2)

NOTE. ICU, intensive care unit.

table 1b. Probiotic Utilization Month-by-
Month Post Intervention

Month Probiotic Use, n/N (%)

1 29/95 (30.5)
2 41/93 (44.1)
3 34/99 (34.3)
4 21/94 (22.3)
5 16/96 (16.7)
6 15/89 (16.9)
7 21/90 (23.3)
8 20/85 (23.5)
9 10/50 (20.0)
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Risk Factors for Surgical Site Infections
Following Neurosurgical Spinal
Fusion Operations: A Case-Control
Study—Methodological issue

To the Editor—We read the paper by Walsh et al1 in a recent
issue of Infection Control & Hospital Epidemiology with great
interest.1 They examined risk factors for the development of
surgical-site infections (SSIs) in neurosurgery patients under-
going spinal fusion. They conducted as case-control study on
159 patients with SSIs and 161 controls. Previous methicillin-
resistant Staphylococcus aureus (MRSA) carriage was associated
with SSIs both in the univariate model (odds ratio [OR]=
24.96; 95% confidence interval [CI], 5.90–105.52) and the
multivariate model (OR= 20.30; 95% CI, 4.64–88.78).1

Although this study makes a valuable contribution to the
field, an important methodological issue needs to be noted.
The authors examined the association between previous MRSA

carriage and SSIs. They reported large ORs with wide CIs in both
the univariate and multivariate models. Several researchers have
stated that a large measure of association with wide CI does not
necessarily mean large effect; this result may be attributable to the
lack of sufficient data for the different combinations between the
independent and dependent variables.2,3 Also, multivariatemodels
are more susceptible to sparse data because the number of com-
binations between the independent and dependent variables is
higher than in corresponding univariate models.2

We extracted the data provided by Walsh et al regarding the
univariate association between previous MRSA carriage and
SSIs (Table 1). The number of the events is low in one of the
combinations and sparse data bias is expected. This bias can be
removed or decreased in the analysis stage, and several statis-
tical methods have been proposed to address this problem.2–5

Penalization via data augmentation is an efficient method
introduced in 2016.2 We used this method to re-estimate the
crude association between previous MRSA carriage and SSIs.
The OR and 95% CI shrank and narrowed considerably, which
demonstrates the high statistical efficiency of this method
(Table 1). Penalization can also be applied to more susceptible

table 1. The Crude Association Between the Previous MRSA
Carriage and SSIs Through Ordinary and Penalized Logistic Regression

Variable
SSIs

(n= 159)
No SSIs
(n= 161)

Previous MRSA carriage, no.
Yes 38 2
No 121 159

Estimated odds ratio (95% CI)
Ordinary logistic regression 24.96 (5.90–105.52)
Penalized logistic regression 12.71 (4.42–36.57)

NOTE. MRSA, methicillin-resistant Staphylococcus aureus.

risk factors for surgical site infections following neurosurgical 1013

https://doi.org/10.1017/ice.2017.117 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2017.117

