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figure 1. Rate and number of catheter-associated urinary tract infections (CAUTIs) in pre- and postintervention periods.

Achieving Zero Catheter-Associated Urinary
Tract Infections in a Neurosurgery Intensive
Care Unit

To the Editor—The use of urinary catheters to accurately
monitor urine output is always indicated in critically ill pa-
tients. Especially in the neurosurgery intensive care unit
(ICU), the urinary catheter is frequently used for urinary
retention or incontinence. However, the complications of
catheter-associated urinary tract infection (CAUTI) following
the insertion of catheters can cause significant morbidity. To
improve the quality of care, several strategies were developed
for prevention of CAUTI.1-4 These strategies included (1) re-
ducing the unnecessary use of urinary catheters, (2) using
aseptic procedures during catheter insertion, (3) insertion of
catheters by trained personnel, (4) aseptically maintaining the
catheter, and (5) early removal of catheter.2-4 However, studies
that investigate the impact of this care bundle for prevention
of CAUTI in neurosurgery ICUs is scarce. Since July 2012,
1 quality improvement project to reduce CAUTI was imple-
mented in our neurosurgery ICU. This study was conducted
to evaluate the effect of the implementation of 1 CAUTI care
bundle in the neurosurgery ICU.

This study was carried out in a neurosurgery ICU at a
regional teaching hospital with 10 adult ICU beds and 1 in-
tensivist. The insertions of urinary catheters for male patients
were performed by nurse practitioners, and critical care
nurses were responsible for insertion of urinary catheters for
female patients. Since July 2013, the CAUTI care bundle was
implemented in the entire ICU. The bundle includes several
components, including hand hygiene, ensuring that there are
the indications for urinary catheter insertion, use of aseptic
technique by trained healthcare providers, maintenance of a

sterile closed drainage system, keeping the drainage bag below
the level of bladder, daily review of indications for the urinary
catheter, early removal of unnecessary catheters, and avoiding
routine changing of catheters or drainage bags.

CAUTI was defined according to Centers for Disease Con-
trol and Prevention guidelines.5 Outcomes including CAUTI
per 1,000 catheter-days, CAUTI per 1,000 inpatient-days, and
catheter utilization rates (days of catheter use divided by total
inpatient-days) were measured. To evaluate the impact of
bundle care on the rate of CAUTI over time, we divided the
study time into 4 parts, including the preintervention period
(January 2012–June 2012), postintervention period 1 (July
2012–December 2012), postintervention period 2 (January
2013–June 2013), and postintervention period 3 (July 2013–
December 2013). The x2 for trend was used to assess temporal
changes in incidence. A P ! .05 was considered to be statis-
tically significant.

During the 2-year period, there were a total of 16 episodes
of CAUTI, and the catheter utilization rate was 0.83. The rate
of CAUTI was 2.13 per 1,000 inpatient-days and 2.55 per
1,000 catheter-days. The rate of CAUTI significantly declined
from 3.86 per 1,000 catheter-days in the preintervention pe-
riod to 0 per 1,000 catheter-days in postintervention period
3 (P p .026; Figure 1). In addition, the rate of CAUTI per
1,000 inpatient-days showed a similar trend that significantly
decreased from 3.01 per 1,000 inpatient-days in the prein-
tervention period to 0 per 1,000 inpatient-days (P p .037;
Figure 1). In contrast, the catheter utilization rate significantly
increased from 0.78 in the preintervention period to 0.85 in
postintervention period 3 (P ! .0001).

In this 2-year study, we demonstrated that zero CAUTI
can be achieved in the neurosurgery ICU. It is consistent with
a previous study 6 in a district hospital in Kenya that showed
that zero CAUTI was achieved and maintained for 7 weeks
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after a multifaceted intervention in the medical ward. All of
these encouraging findings indicate that CAUTI can be pre-
ventable by a multidisciplinary team care bundle.

In contrast to previous reports6 that the catheter utilization
ratios significantly decreased from 0.14 to 0.09 (P ! .001),
the catheter utilization ratio remained high and increased
from 0.78 to 0.85 (P ! .001). This large difference in utili-
zation ratio reflects different study settings, for example, neu-
rosurgery ICU versus medical ward. Most of the patients in
this study were unconscious and needed close monitoring of
urine output in the neurosurgery ICU; therefore, the catheter
utilization ratio could be higher than in other settings. How-
ever, the intensivists should still adhere to the bundle, for
example, daily review of the indications urinary catheters and
early removal of the catheter to avoid unnecessary use of
urinary catheters.

In conclusion, the rate of CAUTI in the neurosurgery ICU
can be reduced to zero after implementation of a prevention
care bundle in spite of a high catheter utilization ratio.
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Bacteriostatic Effect of Mixtures of 1%
Propofol with 4% Lidocaine versus 4%
Lidocaine Alone: Regards on Microbiologic
Studies in the Field of Anesthesiology

To the Editor—Since many decades ago, we have seen the
great incursion that infectious diseases have had in the field
of anesthesiology: first, because of the emerging knowledge
and advanced techniques related to the clinical management
of medical conditions, and second, because of the importance
of prevention of nosocomial infections when aseptic tech-
niques are appropriately enforced in anesthetic practice.

Among 20 or more original articles based on the micro-
biology approach on anesthesiologic topics such as the bac-
teriostatic and probiotic properties of anesthetics, we want
to mention 1 particular study by Sakuragi et al1 published in
1999 with the purpose of specifying the advantages, disad-
vantages, and areas for improvement in this line of investi-
gation. In an experimental study with a frequent nosocomial
pathogen (Escherichia coli), Sakuragi et al1 mentioned the
purpose of verifying the concentration-dependent antibac-
terial activity of lidocaine alone and when it is combined with
propofol emulsion to compare this interaction, and they dem-
onstrated the bacteriostatic effect of lidocaine under different
concentration mixtures in a 1% propofol solution. They con-
cluded that the addition of lidocaine, even at low concen-
trations, to propofol solution might be an innovative tech-
nique to decrease the hazard of nosocomial infections
associated with bacterial extrinsic contamination of propofol.
Methodologically, the colony count carried out by the authors
through in vitro cultures is the gold standard to identify bac-
terial growth; however, in these cases, the use of new tech-
niques is recommended, such as flow cytometry, which es-
timates susceptibility by means of bacterial viability
outcomes.3 In the study by Pina-Vaz et al,4 the bacteriostatic
effect of lidocaine was measured in terms of minimal inhib-
itory concentration following the flow cytometry technique;
interestingly, this technique allowed for clarification of the
mechanism of action through the different fluorescent stains
and laboratory conditions.5

In the first observations made by Sakuragi et al1 about
bacterial growth on propofol alone, we might say that there
were coherent results, according to several case reports of
outbreak infections associated with propofol contamination.6
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