Adverse Events among Cardiac Surgery Patients Receiving Single versus
Double Antimicrobial Prophylaxis
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Background
 The optimal regimen for pre-operative antibiotic prophylaxis among patients undergoing
cardiac surgery is controversial.
 Recent studies suggest a benefit to two drug regimens with vancomycin (vanco) and a
beta-lactam (B/L) for reduction of surgical site infections (SSI).
 Little is known about the adverse effects of receiving two drugs, such as post-operative
acute kidney injury (AKI) or C. difficile infection (CDI). Thus, we sought to evaluate the
relative risk (RR) of adverse outcomes when receiving single drug or combination
prophylaxis.

Methods
 All patients who underwent cardiac surgery within the national VA health care system
during the period from FY08-FY13, received vanco, a B/L or both, had SSI outcomes, and
creatinine results were included.
 Exposure was two antibiotics (vanco+B/L) or either antibiotic alone (vanco or B/L). Duration
of antimicrobial prophylaxis was also evaluated.
 Primary outcome was the risk of AKI, as defined by the AKIN network, stratified by
antimicrobial type and duration of prophylaxis.
 Secondary outcomes were RR of CDI and a composite outcome of any adverse event
(AKI, CDI, or SSI). RRs were calculated using log binomial regression, and adjusted for
age, diabetes, and ASA score.
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Table 1. Adjusted Outcomes in Cardiac Surgery Patients Receiving Two
Antibiotics versus One
Variable

Adjusted RR (95%CI)

Any AKI
AKI Stage 1
AKI Stage 2
AKI Stage 3
CDI
SSI

1.20 (1.15-1.25)
1.20 (1.15, 1.26)
1.30 (1.12, 1.52)
1.47 (1.19-1.82)
0.96 (0.72, 1.29)
0.62 (0.48, 0.81)

Number Needed to
Harm/Treat
18.69
20.79
87.72]
116.28
166.67 (NNT)

Results
 20876 unique procedures were included. 7205 patients (34.51%) received vanco+B/L,
10611 (50.83%) received B/L alone, and 3060 (14.66%) received vanco alone.
 Patients receiving vanco+B/L had 2469 episodes of AKI, 67 episodes of CDI, and 71
episodes of SSI. Patients receiving single-drug regimens had 3870 AKI, 129 CDI, and
215 SSI.
 After risk factor adjustment, receipt of two drugs was significantly associated with all
stages of AKI.
 AKI risk increased both with the addition of a second antimicrobial agent, and with
increasing duration of combination prophylaxis.
 For SSI prevention, the number needed to treat was 166.67. For any AKI, the number
needed to harm (NNH) was 18.7, and for AKI Stage 3 (typically requiring intervention),
the NNH was 116.
 Adjusted RR are presented in Table 1.

Conclusions
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 In cardiac surgery patients, receipt of two antimicrobials for SSI prevention may be
associated with a decrease in SSI, but an increase in AKI, particularly in patients who
receive combination regimens beyond 72 hours.
 Evaluation of risks and benefits of dual antimicrobial prophylaxis should be strongly
encouraged before this approach to SSI prevention is widely adopted.
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