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ABSTRACT

The main use of the antimicrobials is therapeutic, but inappropriate use contributes
for selection of resistant bacteria. One of the main ways to prevent postoperative
infections is antimicrobial prophylaxis. The aim of this study was conduct a literature
review on the administration protocol of antimicrobials in elective ovariohysterectomy
of bitches in Brazil. It was made a research in Brazilian bibliography about elective
ovariohysterectomy in bitches from 2002. The use of antimicrobials and occurrence
of postoperative infections (PI) were collected. Due to the various protocols reported
in the analyzed literature (twenty-one studies) it was observed that there are no
defined protocols on the use of antimicrobials in elective surgeries of dogs in Brazil.
The protocol more effective in preventing Pl is the administration of antimicrobials
just preoperatively, but was the less frequent. The antimicrobial administration in the
postoperative period was the protocol most frequent, however, is not beneficial to
control infection. Such approaches favor the emergence of resistant bacterial strains.
The antimicrobial most used was enrofloxacin, but this drug is not effective in
preventing Pl in dogs. The veterinarians also are responsible by increase of the
microbial resistance, and meetings of veterinary surgeons are necessary for define
protocols about antimicrobial prophylaxis in surgical procedures.
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ANALISE DO USO DE ANTIMICROBIANOS EM OVARIOHISTEREC TOMIA
ELETIVA DE CADELAS

RESUMO
O principal uso de antimicrobianos tem finalidade terapéutica, mas a utilizacao
inadequada contribui para a selecdo de bactérias resistentes. Uma das principais
maneiras de prevenir infeccbes pds operatérias é a utilizacdo de antibidticos
profilaticamente. O objetivo deste estudo foi realizar uma revisdo na literatura
disponivel sobre o protocolo de administracdo de antimicrobianos em
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ovariohisterectomias eletivas no Brasil. Para isto, foi feita uma pesquisa na
bibliografia brasileira sobre ovariohisterectomias em cadelas desde o ano de 2002.
O uso de antibidticos e a ocorréncia de infeccbes pOs operatérias (IPO) foram
registradas. Devido aos diversos protocolos detectados na literatura analisada (21
estudos), observou-se que ndo ha protocolos definidos a respeito do uso de
antimicrobianos em cirurgias eletivas de caes no Brasil. O protocolo mais efetivo na
prevencdo de IPO é a administracdo de antimicrobianos no pré operatério, no
entanto foi o menos frequente nos estudos analisados. A administracdo de
antimicrobianos no pos operatério foi o protocolo mais frequente, porém tal protocolo
nao é benéfico para controlar IPO. Tais condutas favorecem a emergéncia de cepas
de bactérias resistentes. O antimicrobiano mais utilizado foi a enrofloxacina, mas tal
farmaco ndo é efetivo na prevencdo de IPO em caes. Os médicos veterinarios
também sdo responsaveis pelo aumento da resisténcia microbiana e reunides de
cirurgides veterinarios sado necessarias para se definir protocolos de profilaxia
antimicrobiana em procedimentos cirlrgicos.

PALAVRAS-CHAVE : antibiético, canino, cirurgia eletiva, resisténcia microbiana.

INTRODUCTION

Antimicrobials are used in the agriculture, aquaculture, prevention of diseases,
food industry, and as promoters of the growth in the animal husbandry, but the main
use is in the therapeutic area, both in human medicine like in veterinary medicine.
However, inappropriate use of antimicrobials contributes for selection of resistant
bacteria (PRESCOTT et al., 2002).

A global view of microbial resistance in dogs is incipient because there is no
systematic research in the area with the use of standard methodology for evaluating
the resistance. Probably microbial resistance in dogs is a problem less severe when
compared to humans, because dogs are less exposed to antimicrobial use, time of
use is usually short and sporadic, stay in hospitals is not common and animals with
chronic disease and immunosuppressed are not routinely treated, but euthanized
(PRESCOTT et al.,, 2002). However, there are reports of bacterial resistance to
antimicrobials in Veterinary Medicine, including Brazil (SANTOS et al., 2010; ISHII et
al.,2011).

The surgical site infection, a process by which a microorganism enters,
establishes itself and multiplies in the surgical incision, has been identified as one of
the most important sites of infection, and may to cause postoperative complications
in surgical patients (DUNNING, 2007), therefore combat postoperative infections (PI)
Is imperative not only to reduce costs, but mainly to decrease morbidity and mortality
in surgical patients (FERRAZ et al., 2001). One of the main ways to prevent Pl is to
use of antimicrobial prophylaxis in surgical procedure (ADIN, 2011). Thus,
antimicrobial prophylaxis may be defined as administration of an antimicrobial agent
before contamination or infection of a surgical site (DUNNING, 2007). However, the
prophylactic use of antimicrobials without adopting other conducts may become
ineffective and potentially cause microbial resistance (FERRAZ et al., 2001,
DUNNING, 2007; FOSSUM & WILLARD, 2007).

In many situations, the use of prophylactic antimicrobials associated with
general measures for prevention of surgical infection is effective when done rationally
(FERRAZ et al., 2001; FOSSUM & WILLARD, 2007). However, the inappropriate
prescribing of antimicrobial prophylaxis to patients favors the selection of resistant
bacterial strains. Therefore, parameters such as the type of surgical procedure,
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potential contamination of the microorganism, underlying diseases, as well as the
choice of drug should be observed for that antimicrobials used in surgery are
effective to prevent infections (CROCO & NAKAGAWA, 2008).

Considering the importance of antimicrobial use and emergence of resistance
of pathogenic bacteria observed by inadvertent prescription of antimicrobials for
postoperative prophylaxis in surgical procedures performed by veterinarians
(BRAGA, 2008), the aim of this study was to survey the Brazilian literature on the
protocol of administration of antimicrobials in elective ovariohysterectomy (OH) of
bitches.

MATERIAL AND METHODS
We performed a bibliographic research about scientific articles, monographs,
dissertations and thesis that reported performing elective ovariohysterectomy in
bitches in Brazil from 2002. The publications were analyzed and information about
the use of antimicrobial agents and occurrence of postoperative infections were
collected and arranged in tables (Tables 1, 2 and 3).

TABLE 1: Antimicrobial prophylaxis protocol in elective ovariohysterectomy of
bitches during preoperative in Brazilian bibliography.

Serial number Antimicrobial/Dose/Via PI* Authors

1 Cephalothin 30 mg/kg IV* NC? CALDEIRA et al., 2006

2 Cephalothin 30 mg/kg IV Absent RODRIGUES et al., 2012
3 Penicillin 40.000 Ul/kg IM? Absent QUESSADA et al., 2009
4 Ampicillin 22 mg/kg IV Absent ATAIDEet al., 2010

5 Ampicillin 20 mg/kg IV Absent SOUZA, 2011

6 Ampicillin 22 mg/kg IV Absent TORRES, 2011

7 Cephalothin 30 mg/kg O* NC GUEDES, 2012

*P|: Postoperative infection; “Intravenous; “Not cited; °Intramuscular; “Oral

TABLE 2: Antimicrobial prophylaxis protocol in elective ovariohysterectomy of
bitches during postoperative in Brazilian bibliography.

Serial Antimicrobial/Dose/Via/ PI** Authors
number Dosage in PO* (days)
1 Enrofloxacin 5 mg/kg/ NC%/7 NC CASSU et al., 2008
2 Enrofloxacin 5 mg/kg/ SC?/ Single Dose NC PEREIRA & MARQUES, 2009
3 Enrofloxacin 5 mg/kg/NC/7 NC VILELLA et al., 2009
4 Penicillin ~ +  streptomycin  40.000 Absent LIMA et al., 2010
Ul/kg/IM®/ Single Dose
5 Enrofloxacin 5 mg/kg/NC/10 NC PAOLLOZZ] et al., 2011
6 Penicillin 40.000 Ul/kg/IM/ Absent SILVAetal., 2011
3 (72172 h)
7 Enrofloxacin 5 mg/kg/SC/Single Dose  NC TAFFAREL et al., 2012
8 Cephalexin 30 mg/kg/O* /6 Absent SILVA et al., 2012

*PO: Postoperative; **Pl: Postoperative infection; “Not cited; “Subcutaneous; °Intramuscular; “Oral
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TABLE 3: Antimicrobial prophylaxis protocol in elective ovariohysterectomy of
bitches during preoperative, trans and postoperative in Brazilian

bibliography.

Serial Antimicrobial/Dose/Via/ Surgicalperiod PI** Authors

numberDosage in PO* (days)

1 Enrofloxacin 5 mg/kg/IM* Preoperative and Present COSTA NETO
(preoperative), postoperative et al., 2006 )
O? (postoperative)/6

2 Enrofloxacin 5 Preoperative and Absent GONCALVES, 2007
mg/kg/IM/5 postoperative

3 Enrofloxacin 5 Preoperative and NC*  ALBUQUERQUE,
mg/kg/SC? postoperative 2008
7-10

4 Ampicillin 20 Preoperative and NC TAMANHO et al,
mg/kg/IV°Enrofloxacin postoperative 2010
5 mg/kg SC/4

5 Cephalotin 30 mg/kg/IV Preoperative and Present MALM et al., 2005
Ceftiofur 2 mg/kg SC postoperative
Single Dose

6 Enrofloxacin 5 mg/kg/IM Transoperative and Absent BUDZIAK, 2010
(transoperative) NC postoperative
(postoperative)/7

*PO: Postoperative; **PI: Postoperative infection; ‘Intramuscular; “Oral; “Subcutaneous; “Not cited;
®Intravenous

RESULTS AND DISCUSSION

We evaluated 21 Brazilian studies, with indication for antimicrobial use to
prevent Pl in elective OH in bitches (Tables 1, 2 and 3). By analysis of the articles, it
was observed that antimicrobials are administered preoperatively, transoperatively
and postoperatively (Tables 1, 2 and 3). In seven studies (33.33%) antimicrobials
were administered only preoperatively (Table 1), in eight publications only in the
postoperatively (38.09%) (Table 2), in five studies in the preoperative and
postoperative (23.80%) (Table 3), and only in one study (4.76%) was administered in
transoperative, but associated to postoperative (Table 3). With this result, it is
observed that in Brazil in Veterinary Medicine there is no consensus on the use of
antimicrobials in elective surgeries, demonstrating that there is no defined protocols,
however, routine and protocols are necessary for having reduction of surgical site
infection and resistance microbial (GAGLIARDI et al., 2009). It should be noted that
in elective OH no are indicated prophylactic antimicrobials (DUNNING, 2007; ADIN,
2011).

Even if the objective of the study is not related to the onset of infections, the
occurrence of Pl should be reported, since that the publication of the results of the
surgical procedures, and the divulgation of ratio infection/surgeon/anesthetist is one
factor that helps to diminish the appearance of Pl (FERRAZ et al., 2001). However, in
nine publications (40.90%) (Tables 1, 2 and 3) the authors did not mention if
occurred whether or not infections, demonstrating a disregard on the subject. Among
authors that report infections, despite the use of antimicrobials were recorded cases
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of PI (Table 3), including studies with antimicrobial use in postoperative (MALM et al.,
2005; COSTA NETO et al., 2006).

Of the articles analyzed (21) it was detected that in 13 of them (57.14%),
antimicrobials were administered preoperatively (Tables 1 and 3) but only seven
authors (33.33%) administrated just preoperatively, and five others (23.80%)
administered in two stages (preoperative and postoperative). The protocol
recommended in the literature as the most effective in preventing Pl in elective
surgeries is the administration of antibiotics only preoperatively (EUGSTER et al.,
2004; DUNNING et al., 2007; GAGLIARDI et al., 2009), but was the less frequent in
the analyzed studies (seven; 33.33 %) (Table 1). The administration of antibiotics
unnecessarily favors the emergence of resistant bacterial strains (CROCO &
NAKAGAWA, 2008) and increases the costs of the surgical procedure (FERRAZ et
al., 2001). Is important to note that in five studies (out of seven) in which the
antimicrobials were administered just preoperatively (Table 1) there were no
infections, demonstrating that this protocol was effective for preventing Pl in elective
OH of bitches.

In most studies the antimicrobials were administered postoperatively (13;
61.90%) (Tables 2 and 3), demonstrating a conduct wholly inadequate once that
antimicrobial administered three to six hours after bacterial contamination are not
beneficial to control the infection (DUNNING, 2007). The optimal timing of
administration of prophylactic antimicrobials in surgical procedures is the
preoperative (EUGSTER et al., 2004; DUNNING et al., 2007; FOSSUM & WILARD,
2007; GAGLIARDI et al., 2009) because the prophylactic antimicrobial must be
present at time of potential contamination of the surgical site to prevent the growth of
pathogenic contaminants (FOSSUM & WILARD, 2007). The conduct observed in this
study favors the emergence of resistant strains of microorganisms (FERRAZ et al.,
2001; DUNNING, 2007; FOSSUM & WILARD, 2007; CROCO & NAKAGAWA, 2008)
and increases the cost of the surgical procedure (FERRAZ et al., 2001). Importantly,
the use of prophylactic antimicrobials with the objective to reduce PI may lead to
neglect in the aseptic techniqgues (FOSSUM & WILARD, 2007), which may take to a
rise of Pl. There may be considerable reduction in the rate of Pl with implementation
of simple measures such as accurate diagnosis of infections, hygiene, control of
associated infection, time reduced of preoperative; trichotomy, antisepsis and
asepsis, accurate surgical technique, disclosure of infection rates of the professionals
involved (surgeon and anesthetist) and strict control of antimicrobials (FERRAZ et al.,
2001).

Among the studies analyzed, noted that the antimicrobial most used to avoid
Pl was enrofloxacin (42.85%), found in nine studies (Tables 2 and 3). The
enrofloxacin is an antimicrobial agent suitable for various clinical situations (ISHII et
al., 2011), but is not an effective drug to prevent postoperative infection in dogs
(SILVA et al., 2009). Due to this indiscriminate use, resistance to this antimicrobial
has been found in a Brazilian veterinary teaching hospital (ISHII ET al., 2011).
Furthermore, enrofloxacina should be administered for five days, and the period of
administration should only be increased in cases of serious or chronic diseases
(VANCUTSEM et al., 1990), which is not the case of elective surgery in dogs.
However, the more frequent posology of enrofloxacin in this study was seven days,
and some authors used up to 10 days in postoperatively (Table 3). This type of
conduct aggravates the emergence of resistant microorganisms, making it difficult to
combat and prevention of hospital infections (BRAGA, 2008; CROCO &
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NAKAGAWA, 2008).

The most important risk factors for the occurrence of postoperative infection in
small animals are surgeries on animals with poor clinic condition (EUGSTER et al.,
2004), prolonged duration of surgery, especially if they exceed ninety minutes
(EUGSTER et al.,, 2004; ADIN, 2011), large numbers of people in the operating
room, contaminated or dirty surgery, long hospital stay (EUGSTER et al., 2004),
incorrect administration of antibiotic prophylaxis (EUGSTER et al., 2004; BRAGA,
2008) and interference of the patient in surgical wound (BRAGA et al., 2008).All the
patients submitted to elective OH are in favorable clinic situation (MALM et al., 2005;
RODRIGUES et al., 2012; ATAIDE et al., 2010; SILVA et al., 2011), the surgical time
varies between nine to 73.6 minutes, depending on the technique used (MALM et al.,
2005; RODRIGUES et al.,, 2008; PEREIRA &MARQUES, 2009; VILELLA et al.,
2009; SILVA et al.,, 2011; TAFFAREL et al., 2012), surgery is clean (DUNNING,
2007; MATTOS JR. et al., 2010), the hospitalization time is minimal (COSTA NETO
et al., 2006; QUESSADA et al., 2009), and the Elizabethan collar is routine
(GONCALVES, 2007; BUDZIAK, 2010; SANTOS et al.,, 2010) therefore does not
justify the use of antimicrobial prophylaxis in elective ovariohysterectomy of bitches.
However, if conditions are adverse, and it was not possible to assess the health
status of the animals as in massal castration, it is recommended to administer
prophylactic antibiotics, but this should be done preoperatively to be effective in
controlling Pl (EUGSTER et al., 2004; DUNNING, 2007; FOSSUM & WILARD, 2007,
GAGLIARDI et al, 2009). It is noted that in seven publications (31.81%)
antimicrobials were used in postoperatively only (Table 2), attitude totally ineffective
in controlling Pl because the antimicrobials administered postoperatively are not
beneficial to control infection (DUNNING, 2007). This conduct aggravates the
situation in relation to the emergence of resistant microorganisms (FERRAZ et al.,
2001; DUNNING, 2007; FOSSUM & WILARD, 2007; CROCO & NAKAGAWA, 2008)
and increases the cost of surgery (FERRAZ et al.,. 2001).

The antimicrobials most indicated for prophylaxis of surgical infection in
elective surgeries are antibiotics of the beta-lactam group as cefazolin (DUNNING,
2007) and cephalosporin (ADIN, 2011), which were used in 14 studies (63.63%),
although not always adequately because these drugs should be used preoperatively
to be effective in controlling Pl. However, in five studies (22.72%), beta lactam
antibiotics were administered preoperatively and postoperatively (Tables 2 and 3),
leading to the estimate that 40 to 80% antimicrobial use in animals is unnecessary or
highly questionable (BEOVIC, 2006)

The use of the Elizabethan collar greatly contributes to the prevention of PI
because it avoids interference of the patient in surgical wound, which is a major
cause of postoperative infection in animals (BRAGA, 2008). However, it was
observed that the collar is not always used (SILVA et al., 2011).

CONCLUSION
The veterinarians also are responsible by increase of the microbial resistance.
Therefore, national meetings of veterinary surgeons are necessary for define
protocols about antimicrobial prophylaxis for surgical procedures to decrease this
problem.
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