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positive cocci, cephalosporin antibiotics are

commonly used as first-line prophylaxis against
surgical site infection (SSI). Although this antibiotic
class is largely effective, some thought must be given to
situations in which cephalosporins cannot be used. Fur-
thermore, picking an alternative to cephalosporins be-
comes relevant clinically because of a substantial cost
difference between 2 commonly available choices. This
review attempts to highlight the issues involved in the
decision-making process between 2 commonly used
antistaphylococcal agents: intravenous clindamycin and
intravenous vancomycin.

Cephalosporins belong to the class of antibiotics
known as beta-lactams, so called because they contain
a beta lactam ring at the core of the molecular structure.
These bacteriocidal agents inhibit bacterial cell wall
synthesis. Because of similar molecular structures, the
hapten side chains that cause a hypersensitivity reaction
in a penicillin-allergic patient may also cause a similar
reaction to cephalosporins. Cephalexin, the most com-
monly used oral antibiotic in orthopedic surgery, has a
side chain identical to ampicillin.'

The exact rate of cross-reactivity between cephalo-
sporins and penicillins is unknown. Early reports may
have overestimated the rate of cross-reactivity, because
the original cephalosporins likely contained trace
amounts of penicillin. Lin” reported on 15,987 patients
with known penicillin allergy treated with cephalospo-
rins and found an 8.1% reaction rate, compared with
1.9% of patients who did not have a history of penicillin
allergy.

BECAUSE OF THEIR efficacy against these gram-
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Patients with an allergy to penicillins or cephalospo-
rins can develop dermatologic reactions, fevers, serum-
sickness reactions, or anaphylaxis. Rates for such reac-
tions range from 0.001% to 2.8%.>* Anaphylaxis is the
most serious of reactions, and reports of anaphylaxis-
related fatality are noted in the literature.” In patients
who have documented anaphylaxis with administration
of cephalosporin antibiotics, and in patients who are at
high risk for methicillin-resistant Staphylococcus au-
reus (MRSA) either because of known colonization or
previous history of MRSA infection, or due to residence
in an area with a recent MRSA outbreak, prophylactic
cephalosporin use is contraindicated. Although approx-
imately 10% of individuals report a history of penicillin
allergy,’ many patients who report an allergic reaction
become less allergic over time or may never have had a
true allergy. This trend is also found among children:
although an 8% to 14% penicillin allergy rate is often
quoted, modern studies have suggested an incidence
rate between 0.3% and 3%.”® Because it is difficult to
determine absolute risk, some surgeons will administer
an alternative antibiotic when patients report a history
of allergy. Alternatively, a cephalosporin test dose may
be given in the operating room if the patient does not
have a history of severe immunoglobulin E-mediated
allergic reaction and does not report a history of ana-
phylaxis.”

In cases where cephalosporin antibiotics are contra-
indicated, the Centers for Disease Control and Preven-
tion guidelines recommend vancomycin or clindamycin
as second-line choices for SSI prophylaxis.'® Although
both antibiotics are used frequently in orthopedic sur-
gery, data are lacking that guide use of one or the other
antibiotic.

Clindamycin is a lincosamide antibiotic. It is a bac-
teriostatic agent that acts by binding the 50s ribosomal
subunit of bacteria, limiting bacterial protein synthesis
and cell wall production. It also limits the ability of the
bacterium to adhere to host cells.'' Clindamycin dem-
onstrates excellent activity against many species of
staphylococci (including Staphylococcus aureus) and
streptococci. It achieves high levels both in phagocytic
cells and in bone, making it effective at preventing and
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treating hand- or orthopedic-related infections. Many
studies have demonstrated the efficacy of clindamycin
in treating community-acquired MRSA (CA-MRSA),
which makes it an attractive prophylaxis option for
patients for whom the risk of MRSA is high and pre-
operative antibiotics are indicated.'>'? The most com-
mon adverse events associated with clindamycin are
gastrointestinal upset and allergy; diarrhea has been
reported in up to 20% of patients.'* Clindamycin ad-
ministration has also been associated with development
of Clostridium difficile pseadomembranous enterocoli-
tis, which can be fatal.'> Although clindamycin reac-
tions are relatively common, allergies are rare, occur-
ring in less than 1% of patients.'® At our institution, the
hospital acquisition cost for a standard 600-mg dose of
clindamycin is 3.5 times higher than cefazolin (roughly
$1 per standard 1-g dose of cefazolin).

Vancomycin is a glycopeptide antibiotic that acts
similarly to the beta-lactams, inhibiting cell wall syn-
thesis in gram-positive bacteria.'' Whereas many anti-
biotics have been shown to be effective at treating
CA-MRSA, vancomycin has consistently shown the
lowest rates of resistance. Le and Lieberman'” reported
a susceptibility rate approaching 100% to vancomycin
across all studies of CA-MRSA in children. Although
vancomycin is highly effective against MRSA, it is
inferior to methicillin and other beta-lactams in treating

methicillin-sensitive S aureus. Vancomycin toxicity has
been reported: notably ototoxicity, thrombocytopenia,
and superinfection. The risk is potentiated when van-
comycin administration is combined with an aminogly-
coside. Ensuring that the serum peak dose stays within the
recommended therapeutic levels (15-20 mg/L) can mini-
mize the risk of toxicity.'® When used for preoperative SSI
prophylaxis, the single dose given rarely leads to serum
levels high enough to cause toxicity. The most common
adverse effect is a nonspecific, nonallergic mast cell de-
granulation commonly referred to as “red man syndrome,”
because of an inappropriately high infusion rate that causes
flushing or an erythematous rash that commonly affects
the face, neck, and torso. This is prevented by slow infu-
sion and pretreatment with antihistamines.'® Like clinda-
mycin, true immunoglobulin E-mediated allergic reaction
to vancomycin is rare, occurring in less than 1% of pa-
tients.”” Vancomycin is expensive and has a hospital ac-
quisition cost 7.6 times higher than cefazolin.

The choice of antibiotic for prophylaxis against SSI
must take into account the antibiotic’s ability to reduce
the risk of infection, the risk of adverse effects or
allergic reaction, and cost. For hand surgery, preopera-
tive antibiotics must provide coverage against the
pathogens commonly found in skin flora, notably §
aureus, MRSA, and coagulase-negative staphylococci.
Vancomycin acts to inhibit bacterial cell wall synthesis

TABLE 1. Comparison of Common Preoperative Antibiotics
Drug Cefazolin Vancomycin Clindamycin
Prophylactic dosing®” 1 gif < 86 kg lg 600 mg
(adults) 2 gif > 86 kg
Pediatric dosing'"** 20-30 mg/kg 15 mg/kg 10-20 mg/kg
Dosing in renal Creatinine clearance (mL/min) Requires infectious disease No change

impairment”!

Timing of
administration®?

Time to intraoperative
redosing*

Efficacy against MSSA
Efficacy against MRSA

Soft tissue/bone
penetration

Adverse effects

Cost ratio

10-35: 500-1,000 mg every 12 h
< 10: 500-1,000 mg every 24 h
End stage: 2 g after each dialysis

Up to 60 min before surgery

2-5h

++++

++++

Gastrointestinal upset
Allergy (cross-reactivity with
penicillins)
Anaphylaxis (< 0.001%)
1

consultation for
pharmacokinetic
assessment

Up to 120 min before surgery

Up to 60 min before surgery

6-12h 3-6h
+++ ++++
++++ ++
+++ ++++
Red man syndrome (> 10%) Skin rash (10%)
Ototoxicity (< 1%) Diarrhea (10%)

Drug fever (< 1%)
Allergy (< 1%)

7.6

C difficile colitis (1% to 5%)
Anaphylaxis (< 0.1%)

3.5

MSSA, methicillin-sensitive S aureus.
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and is bacteriocidal. Clindamycin inhibits bacterial pro-
tein synthesis and is bacteriostatic. Both show excellent
activity against skin flora and have the advantage over
cephalosporins of activity against MRSA. Vancomycin
has a low allergy rate but is associated with red man
syndrome and ototoxicity. Clindamycin also has low
allergy rates but is associated with a 1% to 5% risk of
C difficile colitis. Both vancomycin and clindamycin
are much more expensive than cefazolin, with vanco-
mycin costing more than twice as much as clindamycin
(Table 1).

Taking all factors into consideration, to date, vanco-
mycin is the community standard for prophylaxis
against SSI in patients who cannot receive penicillins or
cephalosporins. It is preferred over clindamycin be-
cause a much higher percentage of S aureus isolates are
resistant to clindamycin (3% to 17%) with vancomycin
(< 1%)."" Resistance rates are highly variable; in re-
gions with low clindamycin resistance, the lower cost
favors its use. Clindamycin resistance increases when
hospital-acquired S aureus is considered. At our insti-
tution in the year 2010, of the 1,862 tested strains of .S
aureus, 51% were resistant to clindamycin, whereas
only 2% were vancomycin resistant.

The following points bear repeat mention: (1) Pa-
tients with documented anaphylaxis to cephalosporin
antibiotics, as well as patients who are at high risk for
MRSA (with a known colonization or previous history
of MRSA infection, or living in a region with a recent
MRSA outbreak) represent absolute contraindications
to cephalosporin use. (2) If cephalosporins are contra-
indicated, Centers for Disease Control and Prevention
guidelines recommend either vancomycin or clindamy-
cin for SSI prophylaxis. (3) Clindamycin administration
has been associated with development of C difficile
pseudomembranous enterocolitis, which can be fatal.
(4) Too-rapid vancomycin administration can cause a
nonspecific, nonallergic mast cell degranulation called
red man syndrome. This is prevented by slow infusion
and pretreatment with antihistamines.
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