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Antibiotic Prophylaxis in Orthopedic Surgeries.
The Results of an Implemented Protocol

Raquel Queiroz!, Renato S. Grinbaum?,
Lucianal .Galvao!, FernandoG.Tavares
and Gun Bergsten-M endes?

'Hospital of Servidor Publico Estadual; Sio Paulo, SP;
2Department of Pharmacol ogy, Faculty of Medical Sciences,
Sate University of Campinas, Campinas, SP, Brazl

Though thebasicprinciplesof antibiotic prophylaxishavebeen well established, thereistill
consider ableincorrect usage, including how much isprescribed and especially in thedur ation of
treatment, which is generally superior to what isindicated. The adequate use of these drugs
contributes towar ds decreasing the time of internment of the patient, prevents surgical site
infection (SSI), decr easing the devel opment of resistant micr oor ganisms, and towar dsreduced
costsfor thehospital pharmacy. A protocol for theuseof antibiotic prophylaxisin the Orthopedics
and Traumatology Serviceof theHospital do Servidor Publico Estadual de Sao Paulowasdeveloped.
Theobjectivesof thestudy wer eto promoter ational antibiotic surgical prophylaxis, through the
implantation of aprotocol for theuseof thesedrugsin asurgical unit, with thedir ect contribution
of adruggist in collabor ation with thel nfection Control Committee, to evaluatetheadhesion of the
health team totheprotocol duringthreedistinct periods(daily pre-protocol, early post-protocol
and late post-protocol) and to definethe consumption of antimicr obialsused, measur ed asdaily

defined dose.
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The prophylactic use of antibioticsis but one of
many measures to reduce the risk of surgical site
infection (SSI), the most common nosocomial
infections among surgical patients[1]. Though a
lowered incidence of SSI with the use of
prophylactic antibiotics is well documented, the
inappropriateness of antibiotic prophylaxishasalso
been extensively demonstrated in many situations.
Antibioticsare often used in wrong doses, for too
long, and with too broad a spectrum of antimicrobial
activity [2-5]. Antimicrobia resistance, superinfection
and unnecessary costs are common consequences
of inappropriate surgical antibiotic prophylaxis[3,6].
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Many multidisciplinary educational and manageria
interventions have been implemented in attemptsto
modify thisscenario [7-9].

The use of antibiotics as prophylaxis for SSl in
orthopedic surgeriesisindicated when prosthesesare
implanted, or whenany sort of osteosynthetic materias,
such asnails, wires, plates, and screws, are used. In
these cases cefazolin, afirst generation cephal osporin,
istheantibiotic of choice[1,10-13].

We describe a multidisciplinary experience in
implanting a protocol for prophylactic antibiotic
prescription inthe orthopedic department of ageneral

hospitdl.

Material and M ethods
Hospital

The study was conducted in a 711-bed general
public hospital. The orthopedic ward had 37 beds
and performed an average of 87 surgeries per month
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during 1999. There were no formal guidelines for
surgical antibiotic prophylaxis in the orthopedic
surgeries.

Protocol

Theprotocol for surgica antibiotic prophylaxiswas
prepared at the request of the head of the orthopedic
department; it was the consensus result of a
multidisciplinary discussongroupinvolvingthemedicd
staff, members of the Infection Control Committee
(ICC) andthe pharmacist. Thisprotocol compliedwith
internationally-accepted guidelines [14-16]. To
promote compliance with the protocol, the
multidisciplinary team offered lectures on the subject
to the residents, and discussed the rationale of
perioperative antibiotic prophylaxisduring thedaily
ward visitsof themedical staff.

Theroleof the hospital pharmacy

The hospital pharmacy developed a form for
dispensing prophylactic antibiotics based on the
protocol. The surgeon signed the antibiotic order form
theday before surgery for elective surgeries, and the
pharmacist assured that the patientsreceived the correct
intra - and postoperative doses of the indicated
antibioticin the operating room. The pharmacist a so
provided emergency antibiotic kitswhenever needed.
Eachtimeaprophylactic antibiotic prescription thet was
not in accordance with the protocol reached the
pharmacy, the pharmacist asked the prescriber the
reason for the prescription. If the prescriber insisted
on the prescription, a physician from the ICC was
cdledintodiscusstheissueuntil aconsensusdecison
was reached. This decision involved either the
withdrawal of the antibiotic or modification of the
antibiotic schedule.

Datacollection
The datawere collected by the pharmacist from

themedical records, fromthedaily prescription sheets,
and during thedaily medica wardvigts. Prescriptions

that diverged from the protocol were considered
“errors’. Six agpectsconcerning antibiotic prophylaxis
were evaluated; they included the indication of
antibiotic prophylaxis, the choiceof theantibiotic, the
timing of thefirst prophylactic dose, the prescribed
dose, the need for extraintraoperative doses when
indicated, and the number of postoperative doses.
The SSI rates during the three study periods (see
below) wererecorded.

Theamount of prophylactic antibiotics prescribed
during the study periods was expressed in daily
defined doses (DDD)/100 bed-days[17,18].

Study design

All surgical orthopedic patients not on antibiotic
treatment were included in the study. Three study
periods were designed. The first, from July to
September 1998, described the pre-protocol pattern
of prophylactic antibiotic prescriptions. During this
three-month period, the multidisciplinary team
established close contact with thestaff of theorthopedic
department. The prophylaxis protocol started on
September 1998, and a three-month period was
alowed to consolidate the new praxis. An early post-
protocol survey was conducted from December 1998
to February 1999. From then on, themultidisciplinary
team only went to the orthopedic ward when
requested, on average onceaweek. A third late post-
protocol survey wascarried out fivemonthslater, from
July to September 1999, in order to evaluate the
compliancewith theestablished protocol after aperiod
without the daily presence of the pharmacist and the
| CC representatives.

Exclusoncriteria

Surgical orthopedic patientswere excluded from
thestudy if: 1) they had been ontherapeutic antibiotics
beforethe surgery, 2) the postoperativefollow upwas
missed, for example, by dischargewithin24 hof surgery,
3) the patient needed afurther surgery within 72 hours,
or 4) information about the intraoperative use of
antibioticswaslacking.

www.bjid.com.br



BJID 2005; 9 (August)

Antibiotic Prophylaxisin Orthopedic Surgeries 285

Cost evaluation

The cost of the prophylactic antibiotics was
expressed as cost/surgery and asthe cost of the DDD
of prophylactic antibioticsin each study period. The
vaueswereexpressed in USS.

Statigtica analyss

The chi-square test and Fisher’s exact test were
used as appropriate. Statistical significance was
consderedwhenp<0.05. Thedatistical analysiswas
doneusing the software Epilnfo, version 6.1 (CDC,
Atlanta, GA).

Results

Patientsand surgeries

Of the 299 surgeriesevauated, 74 wereinthepre-
protocol period, 113 werein the early post-protocol
period and 112 werein the late post-protocol period.
Nine patientsmet the exclusion criteria. Forty percent
of the patientswere male, and themean age of all the
patients was 52.5 + 25.7 years. There were no
ggnificant differencesintheageor gender compostion
of the patientsin thethree study periods.

Sixty-eight percent of the surgeries were for
osteosynthesesand total hip arthroplasties. Morethan
95% of thesurgerieswereed ectiveand clean. Therewas
no sgnificant differenceintherateof incidenceof SSl in
thethree study periods(4.0%inthepre-protocol, 3.6%
in the early post-protocol, and 2.8% in the late post
protocol periods). Thenumber of “errors’ inthethree
study periodsand therespectiveincidenceof SSI were
not significantly related (%= 2.52, p= 0.28).

Suraicd antibiotic prophylaxis

Prophylactic antibiotics were prescribed in 237
surgeries (81.7%). The DDD/100 bed-days for the
prophylactic antibiotic in the pre-protocol period
(cefdotin) was8.53, andin early post-protocol andin

late post-protocol periods(cefazolin) it was9.42 and
7.90, respectively.

Thefreguency of theappropriatenessof theantibiotic
prophylaxisaccording to theestablished protocol during
thethree study periodswasdetermined (Table1). The
number of “errors’ was analyzed by recording the
number of timestherewere prescriptionsthat disagreed
with the established protocol for each patient. Inthe
pre-protocol period, only 3.3% of the surgerieswith
antibiotic prophylaxishad no“errors’, but thisvalue
reached 50% in the late post-protocol period (p <
.0001) (Figurel).

Cod of theantibiotic prophylaxis

Cost per surgery. For the 61 surgeries in the pre-
protocol period, the expenditure for antibioticswas
US$16.62/surgery. For 176 surgerieswith antibiotic
prophylaxis in the two post-protocol periods, the
expenditurefell to US$6.61/surgery.

Cost of the DDD. In the pre-protocol period, 8.53
DDD/100 beds/day of cefaotin cost US$36.49. Inthe
early post-protocol period, 9.42 DDD/100 beds/day
of cefazolin cost US$29.13, and in the late post-
protocol period, 7.90 DDD/100 beds/day of cefazolin
cost US$24.43.

Discussion

Theimprovement inthepattern of surgica antibiotic
prophylaxis resulted from the joint efforts of a
multidisciplinary team, which provided educational
intervention, and the hospital pharmacy, which made
managerial adjustments to dispense prophylactic
antibiotics according to the protocol and to check
compliancewith the established protocol . Educational
plusrestrictiveinterventionsgavethe best resultsfor
rationd antibiotic prophylaxis[19].

The frequency of the proper indication of
prophylactic antibioticsin orthopedic surgerieswasnot
affected by the protocol, probably because most of
the surgeriesperformed in thisorthopedic department
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Table 1. Frequency (%) of the appropriateness of antibiotic prophylaxisin orthopedic surgeries during three

study periods
[tems Study period P
Pre-protocol  Early post-protocol L atepost-protocol
Indication of antibiotic prophylaxis 84.8 94.5 91.6 NS
Choiceof antibiotic 98.3 100.0 100.0 NS
Timing of thefirst prophylacticdose 80.0 94.9 95.6 <.05
Prescribed dose 38.3 74.4 80.9 <.05
Extraintraoperative doses 10.2 69.2 80.9 <.05
Number of postoperative doses 33.3 83.3 83.8 <.05

NS = not significant.

Figurel. Digtribution of thenumber of “errors’ relativeto the established antibiotic prophylaxis protocol during

thethree study periods.
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used osteosynthetic materialsor implant prostheses,
andinboth Stuationsantibiotic prophylaxisisindicated.
Thesameobservation gppliestothechoiceof antibictic.
For orthopedic surgeries, first generation cefd osporins
are recommended, and before the protocol the
prescribed antibiotic was cefal otin. Despitethewel |-
known pharmacokinetic advantages of cefazolin
[1,10,20], which wasrecommended in the established
protocol, the use of cefd otininthe pre-protocol period
cannot be considered incorrect.

Late post

Thereweresgnificant differencesintheprophylactic
antibiotic prescriptions after theimplantation of the
protocol, particularly inthedosages, theintraoperative
repetition of the antibiotic, and the number of
postoperative doses. Excessiveduration of antibiotic
prophylaxis is one of the most common errorsin
surgical antibiotic prophylaxis[3]. Itisnoteworthy that
compliancewith the protocol remained high months
after theenforcing multidisciplinary team stoppedits
daily visitsto the orthopedic ward. Apart from the
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probableclinical benefitsfor the patients, therewas
marked reduction in the cost of the antibiotic
prophylaxis, thus strengthening the need for enforcing
the proper use of antibioticsin the prophylaxis of
SSI. Since the costs of the two antibiotics for the
hospital wereamost the same, thereductionin costs
resulted mainly from the proper number of post-
operative doses.
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