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80% power and a 35% to 40% reduction in the overall
risk of infection from the expected baseline risk of 5%.

RESULTS

A total of 775 patients were enrolled. Six hundred
thirty-three were stratified as low risk and 142 as high
risk. By random assignment 316 low risk patients
received antibiotic and 317 the placebo, and 72 high risk
patients received the antibiotic and 70 patients a
placebo. Nine patients were subsequently withdrawn
before treatment and 14 for lack of follow-up, leaving a
total of 750 evaluable patients (Fig. 1). Tables I and II
compare the characteristics of the patient groups.

Surgical site infections developed in three patients
who received the antibiotic and 16 given the placebo
(Mantel-Haenszel risk ratio 0.31; 95% confidence inter-
vals 0.11 to 0.83; p = 0.013). Among low risk patients five
given the antibiotic and 12 treated with the placebo got
surgical site infections (Mantel-Haenszel risk ratio 0.25;
95% confidence intervals 0.07 to 0.87; p=0.018). A
similar trend was found among high risk cases, but the
result was not statistically significant (risk ratio 0.48;
95% confidence intervals 0.09 to 2.5; p = 0.35) (Fig. 2).
The calculated odds ratios and their confidence inter-
vals were almost identical to the risk ratios and confi-
dence intervals.

The main difference in characteristics between low
and high risk patients was in the ASA score (p < 0.0001).
But high risk patients were also older than low risk
(71.3 = 10years versus 53.4 = 12 years, p < 0.0001), and
their operative procedures lasted slightly longer than
those of patients at low risk (75.7 = 50 minutes versus
61.1 = 30 minutes, p < 0.001). In patients given the pla-
cebo, a real increase in infections was seen in high risk
patients (6.1% versus 3.8%, p<0.0001).

DISCUSSION

The decision to use prophylactic antibiotics in
nonimplant clean operations involves philosophical
and scientific considerations. Many physicians already
use antibiotics in these circumstances, 112 and two
recent randomized trials of prophylaxis found reduc-
tions in postoperative wound infections but neither
achieved statistical significance.® !3 In the present study
we have attempted further scientific evaluation of the
problem. In so doing, we have addressed three ques-
tions.

Do patients benefit from antibiotic prophylaxis be-
fore clean operations? We have found a 70% reduction
in surgical site infection. The infections were nearly all
superficial incisional infections. Most occurred some
time after the patients had been discharged from hos-
pital but produced enough symptoms to affect their re-
covery. This result is consistent with those of previous
randomized studies and is clearly of statistical signifi-
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cance. Moreover, because the trial encompassed a wider
range of general surgery procedures than have been
submitted to double-blind study previously, these re-
sults, achieved with a single dose of antbiotic, may be
important in clinical care.

Do all patients benefit? We failed to find clear ben-
efit in high risk patients, although a trend toward ben-
efit was observed. But the number of high risk patients
was too small for a definitive answer. We may, however,
speculate that in high risk patients, host factors that fa-
vor infection may limit the value of the antibiotic. Fur-
ther study of a larger group of high risk patients is war-
ranted, because in this group the baseline infection rate
at the surgical site was almost twice that in low risk pa-
tients.

Who benefits most from antibiotic prophylaxis? We
have used NNIS criteria for differentiating low from
high risk patients, because they lend themselves readily
to prospective study. The earlier discriminant derived by
Davidson etal.'* and the more widely investigated index
(SENIC risk index) defined by Haley et al.% in the Study
on the Efficacy of Nosocomial Infection Control both
require information that can only be obtained retro-
spectively. In the NNIS system the simple and somewhat
subjectively derived ASA score seems to carry the great-
est weight.!® This is in keeping with our findings. Our
low risk patients as defined by this system had the great-
est gain from the antibiotic, a 75% reduction in surgi-
cal site infection.

The inclusion of simple elective cholecystectomy with
traditional clean operations may be controversial, but it
is well supported by previous studies.’®!® In those
studies both the frequency of infection and the organ-
isms involved in superficial incisional surgical site infec-
tions after simple elective cholecystectomy were consis-
tent with a skin derived infection, as occurs in clean op-
erations, rather than a visceral source typical of high risk
biliary surgery.

CONCLUSIONS

In this double-blind study of single-dose antibiotic
prophylaxis in nearly 800 patients undergoing clean
surgical operations, we have found a 75% reduction in
surgical site infections in low risk patients as defined by
NNIS criteria. A similar trend but without statistical sig-
nificance was seen in high risk patients. Further study of
these patients is suggested; for the present antibiotic
prophylaxis can certainly be recommended for those at
low risk.
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