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ABSTRACT

Surgical site infections (SSls) are one of the main adverse events among surgical patients, being responsible for 20% of
healthcare-associated infections (HAIs). Surgical antibiotic prophylaxis is one of the practices used to prevent SSls,
however, compliance with recommendations is low. A retrospective observational cross-sectional study investigated
the index of compliance with redose and its relationship to characteristics of the procedures and individuals. A total of
748 records of cardiac, orthopedic and neurological surgeries were assessed. Of these, 90 had an indication of redose,
which was administered in 26.6% of the surgeries. Compliance was significantly higher in cardiac surgeries (34.3%) and
those of greater SSI risk index. In conclusion, compliance with recommendations for redose administration is low and
improving the process of surgical antibiotic prophylaxis use is needed. The use of technologies in association with
awareness, motivation of the teams and involvement of the nursing staff may constitute alternatives.

Descriptors: Antibiotic Prophylaxis; Cross Infection; Patient Safety; Nursing Care.

RESUMO

A ISC é um dos principais eventos adversos entre pacientes cirdrgicos e é responsavel por 20% das IRAS. A
antibioticoprofilaxia cirdrgica é uma das praticas para prevencgao de ISC, entretanto a adesdo as diretrizes é baixa. Foi
realizado um estudo observacional, transversal, retrospectivo que investigou o indice de adesdo a redose e sua relagdo
com caracteristicas dos procedimentos e dos individuos. Foram avaliados 748 prontudrios de cirurgias cardiacas,
ortopédicas e neuroldgicas. Destes, 90 tinham indicacdo de redose, administrada em 26,6% das cirurgias. A adesdo foi
significativamente maior nas cirurgias cardiacas (34,3%) e de maior IRIC. Concluiu-se que a adesdo as diretrizes para
administragdo de redose é baixa e é necessario atuar na melhoraria do processo de uso de antibioticoprofilaxia cirdrgica.
O uso de tecnologias aliado a conscientizagdo, motivagdao das equipes e envolvimento da enfermagem podem ser
alternativas.

Descritores: Antibioticoprofilaxia; Infeccdo Hospitalar; Seguranca do Paciente; Cuidados de Enfermagem.
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INTRODUCTION

Safety constitutes one of the healthcare challenges
worldwide. Because of the deaths caused by preventable
adverse events(l), in 2004 the World Health Organization
(WHO) created the project World Alliance for Patient
Safety, by means of what was denominated “Global
Challenges”. The first challenge is related to reduction of
Health-Care Associated Infections (HAIs). The second,
“Safe Surgery Save Lives”, involves actions to reduce
surgery adverse events, including surgical site infections
(ssi) .

Global surgical volume is estimated in 234 million of
procedures per year, with complication indexes of up to
16% in developing countries”. ISS are figured between
the main events and they are responsible for 20% of all
HAIS(M), increasing hospitalization time from seven to 11
daysm, doubling risk of death® and having an annual cost
estimated in 10 billion of dollars in the United States".

In parallel, microbial resistance is a global concern, it
is affected by HAIls in consequence of antimicrobial
prescriptions in hospitals, including surgical antibiotic
prophylaxis(lo). In Europe, between 2011 and 2012, 35%
of admitted patients received at least one antibiotic,
19.1% were indicated for treatment of HAls. Prescriptions
for surgical prophylaxis corresponded to 16.3% of total
and in more than half of cases (59.2%), they were kept for
more than a day(ll).

Globally, the reduction of HAls indexes is needed to
reduce microbial resistance indexes. Thus, actions to
reduce SSI are indispensable, considering the global
surgical volume and the impact of those on the incidence
of HAls. Improving surgical results involves action in the
pre, intra and post-operatory, including practices of use
of surgical antibiotic prophylaxis.

Appropriate use of surgical antibiotic prophylaxis is in
among practices for ISS prevention and implementation
of recommendations reduces adverse events and effects
related to microbial resistance!™ ™. However, its efficacy
is linked to the implementation of all parameters of use,

including the type of drug, dose, beginning moment,

duration and redose or additional dose in cases of

(12-13)

prolonged  procedures Nevertheless, = many

publications show evidence of low adherence to
recommendations, being most of inadequacies related to
the beginning moment and duration™*?*”),

There are few publications about the conformity of

redose administration™®*?

. Possibly because it is not
needed in all surgeries, but only in those with the duration
surpassing the drug’s half-life. Hypothetically, adherence
to this parameter can be lower in comparison with others,
as seen that redose administration occurs during surgery,
which could facilitate forgetfulness. Thus, it is pertinent
to quantify adequacy to guidelines for redose so that it
becomes possible to apply improvement actions that
could reduce levels of SSI.

The present study aimed to investigate the index of
redose adherence in cardiac, neurologic and orthopedic

surgeries, as well as its relationship with characteristics of

procedures and individuals.

METHOD

A retrospective cross-sectional observational study,
conducted in a hospital of 200 beds, in the city of Sao
Paulo-SP, with an

average of 500 surgical

procedures/month. Inclusion criteria were cardiac,
orthopedic and neurologic clean surgeries, performed in
adult patients (18 years or more). Exclusion criteria were
patients using antibiotic therapy and procedures not
classified as clean. The sample calculation was based on
total number of procedures from those specialties
(7.404), performed between January of 2005 and June of
adherence to

2009. It was predicted 50% of

recommendations of surgical antibiotic prophylaxis,
considering a margin error of 6% and sample power of
90%, totalizing 748 surgeries, randomly selected through
drawing of patient’s registries using a table of random
numbers.

Practices referred to the use of surgical antibiotic
institutional

prophylaxis were assessed based on

guidelines, developed in 2004 by the Service of Hospital
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Infection Control (SHIC), and approved by the clinical
directory. The guidelines preconize redose administration
in procedures with duration of 180 minutes or more.
Redose, or additional dose, was defined as administration
of a second antibiotic dose before closing the surgical
wound.

Data were obtained from medical records. Only
surgeries in which the administered drug was in
accordance with the recommendation were considered,
once there was not a standard period for the redose
administration of drugs not related in the institution
guidelines.

Data were collected between November of 2009 and
March of 2010. Results found were correlated with type
of surgery, mean procedure duration, age and index of
surgical risk (ISR) that could vary from zero to three,
considering the ASA index’ sum, wound contamination
potential and procedure duration. For associations, Chi-
Square test, Fisher’s Exact test or Likelihood Ratio test
were used. The T test was used to compare means. An a

of 0.05 was adopted for all tests.

The study was oriented as described in the Health
Ministry Resolution n? 196/1996, formally authorized by
the institution and submitted for approval of the Ethics in
Research Committee of the Nursing School from the
Universidade de S3o Paulo (CEP-EEUSP), process
824/2009-CEP-EEUSP. The data collection method (from
medical records) did not implicate in any physical or
psychological risks, and the results are presented in an
aggregated way, keeping

anonymity of subjects

composing the sample.

RESULTS

From the 748 surgeries, 252 (33.6%) had a duration
of 180 minutes of more, thus, with redose indication.
From those, 90 surgeries were excluded due to missing
data, 68 due to use of a distinct antimicrobial from the
recommended and four because the administered
prophylactic drug was not identified. Therefore, 90
surgeries were considered for redose adherence
assessment, being 45 neurological (50.0%), 35 cardiac
(38.9%) and 10 orthopedic (11.1%) as presented in Table

1.

Table 1: Distribution of procedures with redose indication according to the specialty. Sdo Paulo, SP, Brazil, 2010.

Specialty Surgeries N (%) Redose Indication N (%) Losses N (%)
Cardiac 101 (13,5) 35(38,9) 41 (25,3)
Neurosurgery 128 (17,1) 45 (50,0) 48 (29,6)
Orthopedics 519 (69,4) 10(11,1) 73 (45,1)

Total 748 (100,0) 90 (100,0) 162 (100,0)

From the 90 surgeries with redose indication,
administration registry was identified in only 24 (26.6%)
(Table 2). There was no significant difference regarding
redose use and the mean age of patients, gender and
duration of surgical procedures, despite assuming higher
number of additional doses between procedures with
longer duration.

When comparing surgical specialties, it was observed
that redose was not administered in orthopedic surgeries.

Adherence was significantly higher between cardiac

surgery procedures (Table 2).

About the type of procedure, there was redose

indication, especially for spinal fusion, myocardial

revascularization and fracture correction. Among
neurosurgeries, the proportion of redose was higher
between craniotomies, but without statistical
significance. A Statistically significant difference was
found among cardiac surgeries, with lower adherence in
myocardial revascularization and other procedures (a
tumor resection, a commissurotomy, three aneurism
corrections, three valve exchanges associated with
myocardial revascularization and one aorta coarctation

correction), as presented in Table 2.
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Table 2: Characteristics of patients and surgical procedures according to redose administration or not of antibiotic prophylaxis

during prolonged surgeries. Sdo Paulo, SP, Brazil, 2010.

Characteristics Redose
Variable Yes No P
Age (mean, variation) 53,34 (30-73) 50,46 (25-80) 0,3464°
Procedure duration in minutes (mean, variation) 285,62 (180-390) 261,36 (180-460) 0,710°
Gender n (%) 0,674°
Female 9(10,0) 28 (90,0)
Male 15 (28,3) 38(71,7)
Specialty n (%) 0,027°
Cardiac 12 (34,3) 23 (65,7%)
Neurological 12 (26,7) 33 (73,3%)
Orthopedic - 10 (100%)
Cardiac n (%) 0,002°
RM 10 (41,7) 14 (58,3)
Others* - 9 (100,0)
Valve exchange 2 (100,0) -
Neurosurgery n (%) LH0,140"
Arthrodesis 6(20,0) 24 (80,0)
Craniotomy 6 (46,2) 7 (53,8)
Laminectomy - 2 (100,0)
Orthopedics n (%) Not applicable
Fracture correction - 5(100,0)
Knee arthroplasty - 2 (100,0)
Hip arthroplasty - 2 (100,0)
ISR n (%) 0,057°
0 1(7) 14 (93,3)
1 17 (27,9) 44 (72,1)
2 6(42,9) 8(57,1)

T test, g Chi-Squared test, “ Likelihood Ratio test.

* Others: tumor resection (1); commissurotomy (1); aneurism correction (3); valve exchange associated with myocardial revascularization (3); aorta coarctation

correction (1).

Regarding the ISR, 61 (67.8%) patients were classified
as ISR-1, 15 (16.7%) as ISR-0 and 14 (15.5%) as ISR-2.
Redose administration was more frequent as higher the
ISR was, with statistical significance (Table 2).

The procedures classified as ISR-0 correspond to
arthrodesis and myocardial revascularization. Although
those surgeries are not classified as prolonged, in
accordance to the National Healthcare Safety Network
(NHSN) cut-point, those had duration longer than 180
redose indication,

minutes, with following the

institutional protocol.

DISCUSSION

The available publications regarding adherence to
guidelines of antibiotic prophylaxis use in surgeries, in
relation to other parameters, present indexes varying
between 4.9% and 25%"*".

Regarding redose,

(18-22)

adherence indexes vary between 20% and 30% . In

the present investigation, redose adherence was 26.6%,

slightly higher than adherence indexes to other

(14-

parameters ) of surgical antibiotic prophylaxis use and

similar to redose adherence, in accordance with the

(1

available literature™®?2. Thus, results from the present

study and other publications(lmz) refute the initial
hypothesis that redose adherence would be lower when
compared to other parameters of surgical antibiotic
prophylaxis use. However, it shows equally critical
indexes.

In relation to IRIC, it was observed higher proportion
of redose as higher the IRIC was, possibly showing more
preoccupations from the team with patients of higher
surgical risk. Regarding surgical specialties, there was
worse adherence between neurological and orthopedic

procedures when compared to cardiac.
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A retrospective cohort involving 1.886 cardiac
surgeries, with 240 minutes or more of duration,
performed during a 17 months period, showed adherence
of 30% to redose administration recommendations'®
There was no reduction in the risk for ISS occurrence with
administration of additional doses during intra surgical
period in general. However, between procedures with
duration higher to 400 minutes, the ISS risk was reduced

)(19). Evidence of

in 56%, Odds Ratio 0.44 (Cl 0.23-0.86
higher risk for ISS between procedures with longer
duration clearly shows the importance of redose
administration, especially considering the relationship
between duration and surgery complexity.

The redose adherence index in this cohort™ was
similar to the one found in the present investigation.
However, there was no statistical significance regarding
adherence when compared to the duration of
procedures, contrary to the referred study, in which
adherence was higher between longer procedures. In
both studies there were no statistically significant
differences for gender and age.

A multicenter randomized study involving 29
hospitals and 4.472 surgeries (cardiac, orthopedic and
gynecological) prospectively evaluated the association
between the moment of surgical antibiotic prophylaxis
administration and the use of redose with the SSI risk.
There was redose indication for 690 surgeries, but only
21% of patients received additional dose, which
apparently reduced infection risk when the initial dose
was administered in the ideal moment (Odds Ratio = 3,08;
C10,74-12,90)".

There are few studies available addressing redose
adherence of surgical antibiotic prophylaxis. Within the
existing ones, adherence to recommendations is really
low and not all studies showed association between
redose and SSI, maybe because of the low number of
surgeries evaluated "%, Regarding the lack of evidence
to establish the relationship between redose and ISS, if
we consider the premise that antimicrobial tissue level

should be kept adequate during all surgical procedure(u’

5

13), low adherence to redose should be presented as a
relevant problem. Investigations about this matter would
be useful to recognize the relationship between redose
and ISS and to provide subsides to increase its adherence.

About this last aspect, some strategies were already
studied, between them, the introduction of an electronic
system signaling to the anesthesiologist the need to
administer redose. The alert was given 30 minutes before
redose infusion for surgeries in which duration surpassed
the drug’s half-life. Conducted in 2005, this study
analyzed data from 148 procedures before the
implementation of the electronic system and 139 after it.
Results showed increase from 20% to 58% in redose
administration after the electronic system introduction.
After the alert introduction, 20% had the wound closure
until 30 minutes after the anesthesiologist received the
electronic alert. That is, they were in accordance with the
recommendations considering that there was no need for
additional dose, once the wound had been already
closed™®.

Another study involving 331 cardiac surgeries, longer
than 225 minutes of duration, also compared the
percentage of administered redose between procedures
with and without electronic alerts. Among the assessed
procedures, 137 were allocated in the intervention group
(with electronic alert) and 136 in the control group
(without the electronic alert). Redose use was
significantly higher in the intervention group (68%) than
in the control group (40%), odds ratio 3,31 (Cl 1,97-5,56).
The percentage of redose adherence was higher during
the study period (40%), even for surgeries in the control
group, when compared to indexes found six months
before intervention (27%). This finding is probably
associated to the fact that teams were informed about
the study and, therefore, would be more attentive to
surgical antibiotic prophylaxis. The incidence of ISS was
similar between groups (6% without and 4% with the
electronic alert), but significantly lower than before the

intervention (10%; p=0.02) (20)
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The efficacy of two different types of electronic signal
for redose administration was assessed in a university
hospital. The first was part of a computerized system used
by anesthesiologists and sent alerts in a previously
defined interval. The fact that the system in use sent
alerts even without the administration of the first
antibiotic dose and not allowing the insertion of distinct
times in accordance with the type of drug, led to the
development of a new alternative capable of identify if
the antibiotic prophylaxis was administered and what was
the drug used. Based in that information, the new system
sends repetitive alerts every six minutes, in accordance
with the drug used. Three hundred and seventy five
procedures with redose indication were assessed, 188
with the existing system and 187 with the new one.
Adherence to redose index increased from 62.5% to
83.9% (p<0.001)*.

Those three studies”®?? demonstrated that using
electronic resources provide better adherence to
recommendations regarding redose administration, and
possible risk reduction to ISS occurrence. Yet, there is the
need to ask why, although there are evident resources, it
is given so little attention to redose, seen that it is an error
that can negatively impact results in surgical treatments.
However, this aspect was not discussed in these studies™®
22)

The check list proposed by the WHO involves
participation of all surgical team, including nurses, and
proposed verification of safety items before
anesthesiology, before the incision and before the patient
leaves the surgical room. However, in relation to the use
of surgical antibiotic prophylaxis, it is recommended to
check the administration of the first dose, up to 60
minutes before the incision. The redose administration is
not contemplated in the original document.

Administration of surgical antibiotic prophylaxis, is
generally under responsibility of the anesthesiologist.
But, complying with the WHO considerations about

relevance of team work, the responsibility of this practice

should be multi-professional. Improvements in practices

through multi-professional action are evident through
results of a study involving cesarean sections. After
involving nurses in the process, adherence to antibiotic
prophylaxis administration increased from 25% to 100%,
with significant reduction in infection indexes. Authors of
this study argued that due to direct assistance to patients,
nursing is in a privileged position to detect medication
flows and therefore, act to prevent adverse events, which
could be useful for redose administration in prolonged
procedures(za).

Although this study(zs) does not addresses redose, it
addresses a similar situation, that is the forgetfulness of
surgical antibiotic prophylaxis administration in
obstetrics. It also rescues the relevance of the human
element, in this case, the historical participation and
appreciation of nursing in safety actions towards the
patient in health care. About the surgical antibiotic
prophylaxis, although the decision about its use is
attributed to the physician, the adherence guarantee,

including the redose, can be shared by actions of other

professionals.

CONCLUSION

The present study identified low percentage of
redose application adherence in prolonged surgeries,
being higher among cardiac surgeries and between those
with higher ISR. Despite the scarce literature on this
theme, the results obtained are inserted in the variation
found in other investigations, showing that adherence to
recommendations of surgical antibiotic prophylaxis use is
not a problem observed only in developing countries, but
globally. Mapping indexes of adherence to guidelines for
the use of surgical antibiotic prophylaxis allow us to have
a dimension of the problem and thus, propose actions to
improve the process.

Asin the present study, in few cited publications, data
collection was retrospective, a fact that can be treated as
could have

a limitation. This methodology

underestimated adherence to redose administration,
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once itis possible that the antibiotic was administered but
not registered in the records.

It is needed to act on the process of using surgical
antibiotic prophylaxis. Actions in real time can increase
consistently adherence to guidelines, including redose.
However, the use of technology alone is not sufficient to
solve the problem. Itis indispensable to act directly on the
human element and, for that, it is needed to invest on
awareness and motivation of teams, once the problem is

not exclusively about lack of knowledge. To involve the

REFERENCES

1. Stelfox HT, Palmisani S, Scurlock C, Orav EJ, Bates DW. The
"To Erris Human" report and the patient safety literature. Qual
Saf Health Care [Internet]. 2006 [acesso em: 31 mar
2015];15(3):174-8. Disponivel em:
http://dx.doi.org/10.1136/qshc.2006.017947.

2. World Health Organization. WHO guidelines for safe surgery
2009 [Internet]. Geneva: World Health Organization; 2009
[acesso em: 31 mar 2015]. Disponivel em:
http://whglibdoc.who.int/publications/2009/9789241598552
eng.pdf.

3. Weiser TG, Regenbogen SE, Thompson KD, Haynes AB,
Lipsitz SR, Berry WR et al. An estimation of the global volume

of surgery: a modelling strategy based on available data.
Lancet [Internet]. 2008 [acesso em: 31 mar
2015];372(9633):139-44. Disponivel em:
http://dx.doi.org/10.1016/S0140-6736(08)60878-8.

4. Klevens MR, Edwards JR, Richards Jr CL, Horan TC, Gaynes
RP, Pollock DA et al. Estimating health care-associated
infections and deaths in U.S hospitals, 2002. Public Health Rep
[Internet]. 2007 [acesso em: 31 mar 2015];122(2):160-6.
Disponivel em:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1820440/.
5. Lissovoy G, Fraeman K, Hutchins V, Murphy D, Song D,
Vaughn BB. Surgical site infection: incidence and impact on

hospital utilization and treatment costs. Am J Infect Control
[Internet]. 2009 [acesso em: 31 mar 2015];37(5):387-97.
Disponivel em: http://dx.doi.org/10.1016/j.ajic.2008.12.010.
6. European Centre for Disease Prevention and Control.
Surveillance of surgical site infections in Europe 2010-2011
[Internet]. Stockholm: ECDC; 2013 [acesso em: 31 mar 2015].
Disponivel em:

http://ecdc.europa.eu/en/publications/Publications/SSl-in-
europe-2010-2011.pdf.

7. Zimlichman E, Henderson D, Tamir O, Franz C, Song P, Yamin
CK et al. Health care-associated infections: a meta-analysis of

costs and financial impact on the US health care system. JAMA
Intern Med [Internet]. 2013 [acesso em: 31 mar
2015];173(22):2039-46. Disponivel em:
http://dx.doi.org/10.1001/jamainternmed.2013.9763.

team in building guidelines, to present performance
results related to adherence to guidelines of use of
surgical antibiotic prophylaxis and SSI rates, can be
alternatives to be added to available technologies in
order to obtain better results. Safety in surgery implicates
in joint coordination team, and nursing has an important
role in this aspect. Its participation in the process of using
surgical antibiotic prophylaxis can contribute to better

redose use adherence in prolonged surgeries.

8. Kirkland KB, Briggs JP, Trivette SL, Wilkinson WE, Sexton D).
The impact of surgical-site infections in the 1990s: attributable
mortality, excess length of hospitalization, and extra costs.
Infect Control Hosp Epidemiol. 1999;20(11):725-30.

9. Scott DR. The Direct Medical Costs of Healthcare-Associated
Infections in U.S. Hospitals and the Benefits of Prevention
[Internet]. Atlanta: CDC; 2009 [acesso em: 31 mar 2015].
Disponivel em:

http://www.cdc.gov/hai/pdfs/hai/scott costpaper.pdf.

10. World Health Organization. The evolving threat of
antimicrobial resistance: options for action [Internet]. Geneva:
WHO; 2012 [acesso em: 31 mar 2015]. Disponivel em:
http://whglibdoc.who.int/publications/2012/9789241503181
eng.pdf.

11. European Centre for Disease Prevention and Control. Point
prevalence survey of healthcare- associated infections and

antimicrobial use in European acute care hospitals [Internet].
Stockholm: ECDC; 2013 [acesso em: 31 mar 2015]. Disponivel
em:
http://ecdc.europa.eu/en/publications/Publications/healthcar

e-associated-infections-antimicrobial-use-PPS.pdf.

12. Scottish Intercollegiate Guidelines Network. SIGN 104 -
Antibiotic prophylaxis in surgery: a national clinical guideline
(july 2008, updated April 2014). Edinburgh: SIGN; 2008 [acesso
em: 31 mar 2015]. Disponivel em:
http://www.sign.ac.uk/pdf/sign104.pdf.

13. Bratzler DW, Dellinger EP, Olsen KM, Perl TM, Auwaerter
PG, Bolon MK et al. Clinical practice guidelines for antimicrobial

prophylaxis in surgery. Am J Health Syst Pharm [Internet]. 2013
[acesso em: 31 mar 2015];70(3):195-283; Disponivel em:
http://dx.doi.org/10.2146/ajhp120568.

14. Lallemand S, Thouverez M, Bailly P, Bertrand X, Talon D.
Non-observance of guidelines for surgical antimicrobial
prophylaxis and surgical-site infections. Pharm World Sci
[Internet]. 2002 [acesso em: 31 mar 2015];24(3):95-9.
Disponivel em: http://dx.doi.org/10.1023/A:1016122202439.
15. Van Kasteren ME, Mannien J, Kullberg BJ, Boer AS,
Nagelkerke NJ, Ridderhof M et al. Quality improvement of
surgical prophylaxis in Dutch hospitals: evaluation of a multi-

site intervention by time series analysis. J Antimicrob

Rev. Eletr. Enf. [Internet]. 2015 jan/mar;17(1). Available from: http://dx.doi.org/10.5216/ree.v17i1.22676.




Schmitt C, Lacerda RA.

Chemother [Internet]. 2005 [acesso em: 31 mar
2015];56(6):1094-102. Disponivel em:
http://dx.doi.org/10.1093/jac/dki374.

16. Miliani K, L'Hériteau F, Astagneau P. Non-compliance with

recommendations for the practice of antibiotic prophylaxis and
risk of surgical site infection: results of a multilevel analysis
from the INCISO Surveillance Network. J Antimicrob
Chemother [Internet]. 2009 [acesso em: 31 mar
2015];64(6):1307-15. Disponivel em:
http://dx.doi.org/10.1093/jac/dkp367.

17. Schmitt C, Lacerda RA, Padoveze MC, Turrini RN. Applying
validated quality indicators to surgical antibiotic prophylaxis in

a Brazilian hospital: learning what should be learned. Am J
Infect Control [Internet]. 2012 [acesso em: 31 mar
2015];40(10):960-2. Disponivel em:
http://dx.doi.org/10.1016/].ajic.2012.01.016.

18. St Jacques P, Sanders N, Patel N, Talbot TR, Deshpande JK,
Higgins M. Improving timely surgical antibiotic prophylaxis

redosing administration using computerized record prompts.
Surg Infect (Larchmt) [Internet]. 2005 [acesso em: 31 mar
2015];6(2):215-21. Disponivel em:
http://dx.doi.org/10.1089/sur.2005.6.215.

19. Zanetti G, Giardina R, Platt R. Intraoperative redosing of

cefazolin and risk for surgical site infection in cardiac surgery.
Emerg Infect Dis [Internet]. 2001 [acesso em: 31 mar
2015];7(5):828-31. Disponivel em:
http://dx.doi.org/10.3201/eid0705.017509.

20. Zanetti G, Flanagan HL Jr, Cohn LH, Giardina R, Platt R.
Improvement of intraoperative antibiotic prophylaxis in

prolonged cardiac surgery by automated alerts in the operating
room. Infect Control Hosp Epidemiol. 2003;24(1):13-6.

21. Steinberg JP, Braun BI, Hellinger WC, Kusek L, Bozikis MR,
Bush AJ et al. Timing of antimicrobial prophylaxis and the risk
of surgical site infections: results from the Trial to Reduce
Antimicrobial Prophylaxis Errors. Ann Surg [Internet]. 2009
[acesso em: 31 mar 2015];250(1):10-6. Disponivel em:
http://dx.doi.org/10.1097/SLA.0b013e3181ad5fca.

22. Nair BG, Newman SF, Peterson GN, Schwid HA. Automated
electronic reminders to improve redosing of antibiotics during
surgical cases: comparison of two approaches. Surg Infect
(Larchmt) [Internet]. 2011 [acesso em: 31 mar 2015];12(1):57-
63. Disponivel em: http://dx.doi.org/10.1089/sur.2010.047.
23. Shimoni Z, Kama N, Mamet Y, Glick J, Dusseldorp N, Froom
P. Empowering surgical nurses improves compliance rates for

antibiotic prophylaxis after caesarean birth. J Adv Nurs
[Internet]. 2009 [acesso em: 31 mar 2015];65(11):2345-9.
Disponivel em: http://dx.doi.org/10.1111/j.1365-
2648.2009.05096.x.

Received: 02/19/2013.
Accepted: 05/30/2014.
Published: 03/31/2015.

Rev. Eletr. Enf. [Internet]. 2015 jan/mar;17(1). Available from: http://dx.doi.org/10.5216/ree.v17i1.22676.




