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hospital length of stay, census, or patient mix. The overall 
cost of linezolid use over the 16 months after CPOE-ASP 
implementation resulted in a cost savings of more than 
$638,000, compared to 16 months prior to CPOE-ASP im
plementation. If annualized on the basis of cost per month 
in a stable census setting, the savings at our hospital would 
have been approximately $479,000 yearly. 

Following the opening of our community hospital in 2005, 
linezolid use had become widespread and was substantially 
greater than the 1.5 DDD/1,000 PTD reported by Polk et al7 

in 130 hospitals over a 12-month period in 2002-2003, prior 
to the increasing prevalence of VRE infections currently being 
seen. Although education decreased linezolid use to 28 DDD/ 
1,000 PTD, the additional decrease in its use to 7 DDD/1,000 
PTD was realized following the initiation of the CPOE-ASP. 
The decrease in linezolid use during the 32-month period of 
the study was not attributable to a decrease in the hospital 
census or patient mix. Furthermore, the decrease in linezolid 
use impacted neither the length of stay for patients with skin 
and soft tissue infections nor the incidence of VRE infections. 

The threat of antimicrobial resistance has given rise to 
guidelines for the appropriate use of antibiotics.8 Although 
several studies have described the effectiveness of multi-
antimicrobial ASPs that are pharmacist based1"4 and with 
CPOE systems utilizing clinical decision support tools,9 this 
report demonstrates the substantial savings that can be re
alized from optimizing the use of a single costly antibiotic. 
Given the substantial budgetary challenges in hospitals today, 
interventions such as ours have the potential for being used 
to enhance the feasibility of directing sustained administrative 
support for these types of programs. While limited to the 
experience of a single nonacademic community hospital, our 
findings support the benefits of a highly targeted intervention 
to optimize the utilization of a valuable antibiotic with sub
stantial potential for overutilization. 
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A Computer-Assisted Prescription System to 
Improve Antibacterial Surgical Prophylaxis 

To the Editor—Growth of antibacterial resistance is a public 
health issue that was associated with antibiotic consumption.1 

Although not always easily implemented,2 different strategies 
to improve patterns of antibacterial use in hospitals, including 
computer-assisted systems,3 have been suggested, and their 
effect in reducing antimicrobial resistance was reported.4 

Hospital da Luz is a 4-year-old, paper-free, 190-bed private 
general hospital in Lisbon, Portugal. On January 1, 2011, a 
new computer-assisted prescription tool was implemented to 
improve antibacterial use patterns. The hospital's internal 
protocol for antibacterial surgical prophylaxis was introduced 
into the prescription tool. In surgical prophylaxis, prescribers 
are required to specify the antibacterial, the type of surgery, 
and the duration of the course (intraoperative, 24 hour, or 
48 hour). When selection is not in accordance with the in-
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ternal protocol, an alert is issued, and when confirmed, a 
justification e-mail is sent out to the pharmacy and the an
tibiotic committee. This e-mail contains the reasons for se
lection and a free text field for comments. We aimed to assess 
the pattern of use of antibacterials for surgical prophylaxis 
and the compliance with the hospital's internal protocol using 
a new computer-assisted prescription tool. 

A retrospective observational study was conducted includ
ing all antibacterial prescriptions in Hospital da Luz during 
the first month after the implementation of the antibacterial 
computer-assisted tool. All antibacterial prescriptions for sys
temic use were extracted from the electronic medical records 
and analyzed. Prescriptions for patients younger than 18 years 
of age were excluded. The study was approved by the Hospital 
da Luz ethics committee. 

Descriptive statistical analyses were performed. Statistical 
association in crosstabs was analyzed through a x2 test for 
categorical variables and a Kendall r-c test for 2 ordinal var
iables. 

A total of 913 patients were admitted to the hospital during 
the study period, with 81.1% (n = 740) prescribed with 952 
different antibacterial courses. The mean length of stay was 
4.5 days (standard deviation, 9.9). Prescribed antibacterial 
therapeutic classes are presented in Table 1. Traditionally re
stricted antibacterials in Hospital da Luz (vancomycin, li-
nezolid, and ertapenem) represented 1.2% (n = 11) of the 
total antibacterial use. 

In 4.9% (n — 47) of cases, the reason for prescription was 
not identified. The remaining 905 courses were prescribed 
for surgical prophylaxis (67.8%), empiric treatment (27.6%), 
culture-directed antibiotic treatment (2.8%), and nonsurgical 
prophylaxis (1.8%). Antibacterials used in surgical prophy
laxis (n = 614) are presented in Table 1. Significantly differ
ent prescription patterns between prophylaxis and other in
dications were found (x2 test, P<.001; Table 1). A 100% 
compliance with the internal protocol in 4 types of surgery 
(neurosurgery, cardiothoracic, vascular, and orthopedic) was 
found, and compliance was greater than 90% in head and 
neck and gastroduodenal surgeries. Penicillins were used in 
5.2% of gynecologic and obstetric surgeries, quinolones were 
used in 18.8% of urologic and in 2.6% of colorectal surgeries, 
and imidazole derivatives were used in 61.4% of colorectal 
and in 3.2% of urologic surgeries. However, none of the latter 
classes are currently included in the internal protocol. Tra
ditionally restricted antibacterials in the hospital were not 
used for prophylaxis. 

The prophylaxis duration was as follows: 50.9% intra
operative only, 36.1% 1-day, 10.9% 2-day, 1.3% 3-day, 0.5% 
4-day, and 0.3% 5-day duration. Duration longer than 48 
hours was identified for 3 of therapeutic classes: 16.7% of 
the total quinolones used in prophylaxis, 2.1% of second-
generation cephalosporins, and 2.0% of first-generation ceph
alosporins. Forty-eight-hour prophylactic courses were iden
tified in all types of surgery. Prophylactic courses longer than 
48 hours were found in 8% of cardiothoracic surgeries, 3.2% 

of urologic surgeries, 3.0% of head and neck surgeries and 
orthopedic surgeries, 2.1% of neurosurgeries, and 6.3% of 
other surgeries. 

Traditional (noncomputerized) antibacterial restriction 
systems have been in use for several years, demonstrating 
their value with a limited number of antibacterials. After 
implementing the computer-assisted prescription tool, we 
achieved a high compliance of antibacterial selection with the 
hospital's internal protocol. Nevertheless, noncompliance was 
found for gynecologic, obstetric, urologic, and colorectal sur
geries. In gynecologic and obstetric surgeries, although ce
foxitin is the recommended antibacterial by the internal pro
tocol, we found that cefazolin was prescribed in more than 
90% of these surgeries. This shows a more conservative pre
scription pattern, which is also recommended in most pub
lished guidelines.5 In urologic surgeries, a scattered prescrip
tion pattern was identified including cefoxitin, cefazolin, 
ciprofloxacin, ceftriaxone, and 2 nonrecommended associa
tions: ceftriaxone plus metronidazole and cefoxitin plus met
ronidazole. In colorectal surgeries, the most prescribed an
tibacterial was metronidazol, which is not in accordance with 
the internal protocol, and guidelines do not recommend its 
use as a single agent.5,6 

Regarding prophylaxis duration, the internal protocol rec
ommends intraoperative administration for most procedures, 
up to 24 hours in some orthopedic surgeries, and, although 
controversial and in disagreement with some guidelines,5,7 up 
to 48 hours in cardiothoracic, vascular, and orthopedic sur
geries involving prosthetic material. Prophylaxis up to 24 
hours appeared in all types of surgery, resulting in 36.1% of 
prophylactic courses, which could be considered a high pro
portion following European guidelines8 but not the US Sur
gical Infection Prevention Project.5 Prophylaxis up to 48 
hours was found in 10.9% of the courses, which may be 
excessive even for the internal protocol recommendations. 
Neither the internal protocol nor recent guidelines5 support 
prophylaxis longer than 48 hours. Our results revealed that 
about 2% courses exceeded 48 hours, especially in cardio
thoracic surgeries (8%). 

Our results show a general compliance with the hospital's 
internal protocol by using the computer-assisted prescription 
tool. However, there is still room for improvement in surgical 
antibacterial prophylaxis practices. Additionally, some weak
nesses of the internal protocol should be debated between 
surgeons and the infection control committee. A compre
hensive analysis of the justifications from the computer-
assisted tool would help to improve the internal protocol. 
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