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Association between the Pattern of Prophylactic Antibiotic Use
and Surgical Site Infection Rate for Major Surgeries in Korea

Pilyong Sakong'?, Jin-Seok Lee'?, Eun Jung Lee'?, Kwang Pil Ko”, Cheol-Hwan Kim*, Yoon Kim'?, Yong-Ik Kim"

Department of Health Policy and Management, Seoul National University College of Medicine", Institute of Health Policy and

Management, SNUMRC?, Department of Preventive Medicine, Seoul National University College of Medicine?,
Department of Public Health and Health Care Management, Inje Institute of Advanced Studies”

Objectives : The purpose of this study was to analyze the of PAU after surgery was 9 days. The relative risk (RR) of

association between the pattern of prophylactic antibiotic SSI in patients who received their first PA more than 1 hour
use (PAU) and the surgical site infection (SSI) rate for before incision was significantly higher than for those who
major surgeries in Korea. received it within 1 hour prior to incision (RR=8.20, 95%

Methods : We retrospectively reviewed the medical Cl=4.81-13.99). Inappropriate PA selection increased SSI

records of patients who underwent cardiac, colon and rate, albeit with marginal significance (RR=1.97, 95%
gastric surgery, hysterectomies and hip/knee replacements Cl=0.96-4.03). Also, prolonged PAU following surgery had
at 20 hospitals, and inclusive of over 500 beds. We no effect on SSI rate.

randomly sampled 60 cases per surgery type for patients Conclusions : These results suggest that the pattern of
discharged between September and November, 2006. A PAU in the surgeries examined was not appropriate. Errors
total fo 2,924 cases were included in our analysis. Cox’s in the timing of PAU and of PA selection increase SSI rate.
proportional hazard analysis was conducted to evaluate the SSI rate remained unaltered following prolonged PAU after
association between the pattern of PAU and SSI rate. surgery.

Results : The proportion of patients who received their

first prophylactic antibiotics (PA) 1 hour before incision was J Prev Med Public Health 2009;42(1):12-20
65.5%, who received inappropriate PAs was 80.8%, and

the proportion of patients whose PA was discontinued Key words : Surgical site infection, Prophylactic antibio-
within 24 hours of surgery was 0.5%. The average duration tic, Relative risk
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Table 1. Criteria for defining surgical site infection
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1) Purulent drainage from the incision site or a drain that is placed through a stab wound into the organ/space

2) Organisms isolated from an aseptically obtained culture of fluid or tissue from the incision site or organ/space

3) Atleast one of following signs or symptoms of infection: pain or tenderness, localized swelling, redness, fever (>38 C)
and superficial or deep incision spontaneously dehisces or is deliberately opened by a surgeon, unless incision is culture-

negative

4) An abscess or other evidence of infection involving the deep incision or organ/space that is found on direct examination,
during reoperation, or by histopathologic or radiologic examination
5) Diagnosis of surgical site infection by a surgeon or attending physician
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Table 2. Unrecommended prophylactic antibiotics

O Third generation Cephalosporin

O Aminoglycoside

0 Co-administration of Cephalosporins

© Combination of Cephalosporin and Penicillin

0 Combination of Cephalosporin and Aminoglycoside
0 Combination of Vancomycin and other antibiotics

Table 3. General characteristics of subjects

Variables No. of subjects  No. of cases Infec(t;:? rate p value’ ptrend t
Sex
Male 1020 40 39 002
Female 1904 46 24
Age(yr)
18 - 49 1057 21 20 006 044
50 - 59 571 18 32
60 - 69 722 2 30
70 < 574 25 44
Hospital size(bed numbers)
500 - 799 970 28 29 094 032
800 - 999 1071 33 31
>1000 883 25 28
Operation type
Hysterectomy 897 15 17 <001
Cardiac surgery 304 9 30
Colon surgery 537 18 34
Gastric surgery 589 29 49
Hip or knee replacement 597 15 25
Preoperative hospital stay(day)
<l 1223 27 22 005 057
I<, <2 666 18 27
< 1035 41 40
Duration of operation(hr)
<2 467 5 11 <001 <001
<, <3 808 17 2.1
3<, <4 682 16 23
4< 967 48 50
Total 2924 86 29

* p value by chi-square test, p trend by likelihood ratio test for trend
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Table 4. Relative risks by Cox hazard proportional model for rate of surgical site infection according to

timing of administration of preoperative antibiotics

Before No. of No.of  Infection Model 1 Model 11 1
incision subjects cases rate (%) RR (95%CI) aRR (95%CI)
All operations <lhr 1914 09 1.00 1.00
>lhr 1010 68 759(446-1290) 820 (4.81-13.99)
Total 2924 29
Hysterectomy <lhr 576 09 100 100
>lhr 321 3.1 302 (1.03-8.90) 3.12(105921)
Total 897 17
Cardiac surgery <1hr 235 00 NA NA
>lhr 69 130
Total 304 30
Colon surgery <lhr 332 12 1.00 1.00
>lhr 205 68 635(208-1934)  731(231-23.15)
Total 537 34
Gastric surgery <1hr 391 18 1.00 1.00
>lhr 198 111 721(308-1691) 743 (3.15-1755)
Total 589 49
Hip orknee replacement <1 hr 380 03 1.00 1.00
>lhr 217 65 2266(297-17259) 23.86(3.11-183.05)
Total 597 25

*Model I : univariate analysis

tModel II : multivariate analysis adjusted for sex, age, preoperative hospital stay, duration of operation, operation type

Table 5. Relative risks by Cox hazard proportional model for rate of surgical site infection according to

use of unrecommended antibiotics

Unrecommended  No.of ~ No.of  Infection Model 1* Model 1 *
antibiotics subjects  cases  rate (%) RR (95%CI) aRR (95%Cl)
All operations No 562 9 16 100 1.00
Yes 2362 71 33 2.17(109-434) 197 (0.964.03)
Total 2924 86 29
Hysterectomy No 80 1 13 1.00 1.00
Yes 817 14 17 1.17(0.15-8.97) 0.82(0.10-647)
Total 897 15 17
Cardiac surgery No 39 0 00 NA NA
Yes 265 9 34
Total 304 9 30
Colon surgery No 16 1 63 1.00 1.00
Yes 521 17 33 0.64(0.084.84) 0.60(0.07-4.68)
Total 537 18 34
Gastric surgery No 174 3 17 1.00 1.00
Yes 415 26 63 3.12(094-1035)  3.31(0.99-11.02)
Total 589 29 49
Hip or knee replacement No 253 4 16 1.00 1.00
Yes 34 11 32 1.83(0.58-5.76) 1.66(0.52-5.32)
Total 597 15 25

"Model I : univariate analysis

tModel II : multivariate analysis adjusted for sex, age, preoperative hospital stay, duration of operation, operation type
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o ibA St AA S AR A H A 438 Table 6. Adjusted relative risks by Cox hazard proportional model for rate of surgical site infection
_ according to duration of prophylactic antibiotic use after surgery in all operations
g FYAE Ao o2 -
249 [o) A &= 2.174) (95% CI=1094.34) & Duration Qf adl11irl.isll.ation of Nq. of  No.of Infection Model 1* Model
woby wy Hoﬂ/ﬂ =197 HH (95% CI=0.96 postoperative antibiotics(days) subjects  cases  rate (%) RR (95%CI) aRR (95%CI)
J—4 a= - 0
1<,<5 758 2 03 1.00 1.00
'403)i ﬁﬁ]‘l TL_‘/] ‘lTv/]/H < Eoi‘:} 1; = 16 0 00 NA NA
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