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You have asked...
When should antibiotics be used to prevent surgical
site infection (SSI)?

The expert says...

ntibiotic use in surgical patients is aimed at preventing SSIs or treating known preexisting
A infections. In the latter case, antibiotic administration should follow general principles of

appropriate antimicrobial therapy, which are beyond the scope of this article.!
Antibiotic use is not innocuous, despite minimal adverse effects. Inappropriate antibiotic use can ~ Antibiotic use is not
result in a high risk for therapeutic failure and emerging bacterial resistance, affecting both the
patient and its environment. Because bacterial resistance is a major public health concern, veteri-
nary professionals need to demonstrate responsibility and dedication to avoid antibiotic misuse minimal adverse effects.
or face limitations and loss of privilege in prescribing these drugs. It is, therefore, each veterinari-
an’s duty to critically review antibiotic use according to the best available evidence.

innocuous, despite

Antibiotics & SSI Risks

The preliminary step in judicious antibiotic administration is to understand what can be
expected from their use. SSI development depends on several factors: the amount and nature
(virulence) of bacterial contamination, local conditions (wound), and susceptibility of the host
(patient). Thus, prevention of SSI must be seen as a chain of factors, including patient condition,
surgical preparation, antimicrobial administration strategy, potential for contamination in the
surgical environment, and wound condition (depends on the quality of surgical technique). The
strength of this chain is limited by its weakest link. Increasing the antibiotics administered (ie,
type, dose, duration) to patients involved in excessively traumatic surgical procedures or when
poor aseptic technique has been used will not necessarily lower the SSI rates but can favor bacte-
rial resistance and clinical adverse effects. Similarly, using antibiotics locally within the peritoneal
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SSI = surgical site infection
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and thoracic cavities is not recommended, as these agents
induce local inflammation and have not proven beneficial.>?
Perioperative antibiotics are an adjunct to (ie, not a substitute
for) proper surgical preparation and technique. Advanced sur-
gical experience (implying lesser surgical trauma), may con-
found the potential effect of antimicrobial prophylaxis.>?
Unfortunately, antibiotics are often prescribed to compensate
for insufficient surgical preparation or intraoperative care.

Every effort should be made to strengthen all links of the chain
equally. The surgeon must strictly adhere to the rules of asepsis
and strive to minimize surgical trauma while implementing a
sensible approach to antibiotic use.

Antimicrobial Prophylaxis & Therapy
Antimicrobial prophylaxis refers to the use of antibiotics to pre-
vent an expected infection caused by contamination. For pro-
phylaxis, appropriate antibiotic concentrations must be present
in exposed tissues at contamination and for a few hours after,
but not before or beyond contamination. Given the pharmaco-
kinetics of most antibiotics, this means that they are best given
intravenously within an hour before skin incision and repeated
as necessary to maintain sufficient antibiotic levels in the tis-
sues throughout the procedure and for a few hours following it.
Studies have shown that administration of antibiotics after
contamination (eg, after surgery) is ineffective and may even
increase the risk for SSI.°

Typically, antibiotics are given at anesthetic induction (ie, ~30
minutes before incision) and readministered Q90min during the
procedure. When the surgery ends slightly before scheduled
readministration, antibiotics should be administered as if the
surgery was not finished. If orthopedic implants are used, pro-
longing the series of administration for a few hours (<24) after
surgery is sometimes recommended. In case of massive fluid
replacement for blood loss (220-25 mL/kg), antibiotic tissue

Antimicrobial
prophylaxis refers
to prevention of
an expected
infection caused

by contamination.
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Antimicrobial therapy refers to

treatment of an existing infection.

concentrations are decreased and surgeons must consider one
additional antibiotic administration after fluid replacement.® In
prophylaxis, as no infection is present, the antibiotic must target
the pathogens most likely to contaminate the wound.

Antimicrobial therapy, meanwhile, refers to the treatment of an
existing infection and consists of administering antibiotics tar-
geted at the main infectious pathogens, until the infection is
reduced enough to be eliminated by the host’s defenses. Typi-
cally, antibiotics are given before, during, and for several days
after surgery. For patients already on antibiotics, the necessity
and timing of perioperative antibiotic administration must be
determined on an individual basis: the sensitivity of expected
pathogens to the antibiotic and its pharmacokinetics should be
considered to ensure that effective concentrations are present in
tissues before potential contamination.

Current Recommendations

Antibiotics do not only affect pathogens. Broad-spectrum anti-
biotics can alter normal microbial flora in unpredictable ways,
possibly promoting bacterial resistance in some of its compo-
nents.” To limit this adverse effect, narrow-spectrum (vs wide-
spectrum) antibiotics are preferred when possible to limit
resistance or development of resistance.” Only first-generation,
narrow-spectrum antibiotics active against the main SSI patho-
gens in small animals (eg, Staphylococcus spp, Escherichia coli,
Pasteurella spp) should be used, particularly for prophylaxis.
Newer, broad-spectrum antibiotics (eg, fluoroquinolones)
should be avoided for prophylaxis to reduce the emergence

of resistant bacterial strains.®

Intraoperative wound contamination cannot be avoided. Two
studies found that suction tips were contaminated in 44% and



68% of small animal surgeries performed under strict aseptic
technique.”'® Contamination may originate from the patient
(eg, skin, nonsterile hollow organs) or the environment (eg,
room air, surgical team). Contamination can increase with
surgery duration but can be minimized by strict adherence to
principles of surgical asepsis. In this context, antibiotics can
eliminate enough bacteria reaching the wound to decrease
immediate postoperative contamination to numbers the host
defenses can eradicate (ie, below 4.102-10° microbes/gram of tis-
sues). However, the presence of foreign bodies (eg, orthopedic
implants), high degree of wound tissue trauma, or a generally
debilitated patient can reduce the contamination required for
SSI to develop.

Patient ASA Status*""

Status Description Wound
I No systemic illness; Classification
healthy animal Clean
Il Mild compensated
systemic illness (eg,
hypothyroidism, obesity)
Clean-

11} Moderate—severe com-
pensated systemic illness
(eg, heart disease, chronic
renal failure, liver disease,
diabetes mellitus)

IV Disease that is a constant
threat to life (decompen-
sated; eg, congestive
heart failure, sepsis,
gastric dilatation-
volvulus, pneumothorax)

Vv Moribund, not expected
to survive 24 hours
without treatment

* Modified from the ASA status charts for
veterinary patients

contaminated

Contaminated

Dirty

When deciding whether to give antibiotics to a surgical patient,
the status of its general condition (American Society of Anes-
thesiologists [ASA], see ASA Status), wound class (see Wound
Classification), and other factors increasing the risk for SSI (eg,
placement of implants, duration of surgery) should be consid-
ered. The benefits of antibiotic prophylaxis are proportional to
the severity of the consequences of a potential SSI. Therefore,
for most surgeries, it does not alter long-term prognosis but
decreases short-term morbidity.® Conversely, when infection
would have devastating consequences (eg, brain surgery), anti-
biotic prophylaxis is commonly recommended, regardless of the
previous considerations.
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Wound Classification*1213

Description

= Nontraumatic, noninflamed operative wounds in which
respiratory, Gl, genitourinary, and oropharyngeal tracts
are not entered and in which no break
in asepsis occurs.

= Operative wounds in which noninfected
respiratory, Gl, genitourinary, and oropharyngeal tracts
are entered under controlled conditions without unusual
contamination.

= An otherwise clean procedure in which a drain is placed.

m Procedures in which a minor break in asepsis occurs
(eg, surgical glove puncture).

m Operation on traumatic wounds without purulent
discharge.

= Procedures in which spillage of GI contents or
infected urine occurs.

m Procedures in which a major break in asepsis occurs
(eg, not immediately recognized inadvertent use of a
nonsterile instrument).

m Procedures in which acute bacterial inflammation
is encountered.

m Operation on traumatic wounds with purulent
discharge, devitalized tissues, or foreign bodies.

= Procedures in which perforated viscosity is found
or fecal contamination occurs.

*National Research Council wound classification system

ASA = American Society of Anesthesiologists, SSI = surgical site infection
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For short, clean or clean-contaminated surgeries in which no
implants are placed and in low ASA-risk patients (I-II, some
I1I), antibiotic administration is unnecessary. For clean or
clean-contaminated surgeries that last longer (typically >60-
90 minutes), where significant tissue trauma is expected or
implants are used or already present (eg, orthopedic implants,
meshes), antimicrobial prophylaxis is recommended. It is also
recommended in patients with concurrent disease that may
impair immune defenses (eg, significant endocrinopathies) or
patients with high ASA status (IV-V, some III) because of non-
septic diseases. For contaminated surgeries, antibiotic prophy-
laxis is recommended. Depending on the contamination and
extent to which it has been contained and eliminated during
surgery, antimicrobial therapy may also be indicated. For dirty
surgeries infection is present at the time of surgery and antimi-
crobial therapy is also indicated.

The antibiotic administered must be safe, effective against
expected pathogens, and able to reach appropriate concen-
trations in contaminated tissues. In most surgical patients,
cefazolin, a first-generation cephalosporin, fulfills these criteria
and is appropriate for antimicrobial prophylaxis. When the
expected pathogens include anaerobes (eg, during hepatic and
colorectal surgeries), cefoxitin (second-generation cephalo-
sporin) or cefotetan is preferred. Alternatively, metronidazole
can be added to a first-generation cephalosporin for anaerobic
coverage (Table).

See Aids & Resources, back page, for references & suggested
reading.

Perioperative Antibiotic Use in Surgical Patients

What? How?

When?

No antibiotics

« No antibiotics before, during, or after surgery.

o Clean or clean-contaminated surgeries:
— ASA status I, 11, or 11T
— Short (<90 min)
— No implants

Antimicrobial prophylaxis
22 mg/kg IV).

o Add metronidazole or change for a second-
generation cephalosporin if anaerobic coverage
is required (eg, hepatic or colorectal surgery).

o Administered 30-60 min before incision and
q90min thereafter until surgery is finished.

« Discontinued at the end of surgery or a few

hours later.

« Use first-generation antibiotic (eg, cefazolin,

o Clean or clean-contaminated surgeries:
— Lasting longer than 90 minutes
— In which an implant is placed or
already present in the patient
— For which a SST would be
catastrophic (eg, neurosurgery)
« Contaminated wounds
o ASA status IIL, IV, or V

Antimicrobial therapy

« Antibiotic often initially chosen empirically
and changed if necessary on the grounds of
culture and sensitivity testing.

» Modalities and duration of treatment are as per
the general rules of antimicrobial therapy.

« For surgical infections, adjuvant surgical therapy
is often necessary (eg, debridement, drainage).

« Dirty surgeries
« Preexisting distant or systemic
infection

ASA = American Society of Anesthesiologists
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