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Management of Intra-Abdominal Infection in Surgical Intensive Care Unit
Nak-Jun Choi

Division of Acute Care Surgery, Department of Surgery, Korea University Guro Hospital, Korea University College of Medicine, Seoul,
Korea

Intra-abdominal infection (IAI) is a common surgical emergency and is reported as a leading cause of non-traumatic death in
emergency surgery worldwide. It is the second most commonly identified cause of severe sepsis in the intensive care unit. IAI
in the intensive care unit leads to septic shock, and therefore, the main framework of treatment follows sepsis management. In
patients with suspected IAJ, the clinical course of the patient should be improved through rapid early diagnosis, appropriate
source control, appropriate antibiotic therapy, and rapid hemodynamic stabilization. We will review clinical definitions and
treatment strategies for IAI in an effort to provide guidelines for clinical management.

Key Words: Intraabdominal infections, Sepsis, Source control, Anti-bacterial agents
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Table 1. Expected Organisms according to Source

Source Expected organism

Primary peritonitis

Young healthy women  Streptococcus spp.

Cirrhotic Enteric gram negatives, Enterococcus

Peritoneal dialysis S. aureus

Secondary peritonitis
Stomach and duodenum  Streptococcus spp., Lactobacilus

Biliary system E. coli, Klebsiella spp., Enterococcus

Small intestine E. coli, Klebsiella spp., Enterococcus,

Lactobacilus, Streptococcus

Distal illeum and colon  B. fragilis, Clostridium spp, E. coli,
Enterobacter spp., Klebsiella spp.

Enterococcus

Tertiary peritonitis Enterococcus, Candida, S. epidermidis,

Enterobacter
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Does Preoperative Mechanical Bowel Preparation with Oral Antibiotics Reduce
Surgical Site Infection and Anastomosis Leakage in Elective Colorectal Surgery?

Sungwoo Jung

Department of Surgery, National Health Insurance Service Ilsan Hospital, Goyang, Korea

Surgical site infection (SSI) and anastomotic leakage (AL) are common postoperative complications of colectomies. The risk
factors for SSI are patient-, surgery-, and disease-related. The incidence of SSI after colectomy in Korea was approximately
3.8%, and that of AL in the United States was approximately 3.8%, with both these complications being associated with in-
creased mortality. Although the Enhanced Recovery After Surgery Society guidelines recommend not performing mechanical
bowel preparation (MBP) before colectomy, the American Society of Colon and Rectal Surgeons recommends MBP with oral
antibiotics (MBP+OA), causing a difference between the surgeons’ belief in bowel preparation before surgery and their actual
clinical practice. Following these guidelines, meta-analyses with solid evidence have been published, indicating that MBP+OA
reduces SSI, AL, and mortality. According to a nationwide population-based study in Korea, the rate of MBP+OA application
was approximately 23.8% between 2016 and 2018. As there are no updated guidelines on preoperative bowel preparation in

Korea, more research is needed to update the guidelines for preventing SSI.

Key Words: Surgical site infection, Anastomotic leakage, Mechanical bowel preparation, Guidelines, Colectomy

Introduction

Surgical site infection (SSD and anastomotic leakage
(AL) are common postoperative complications after col-
ectomy, accounting for approximately 15%-20%, and af-

fecting the morbidity and mortality. Surgical site infection
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may delay adjuvant chemotherapy and further affect the
overall and cancer-free survival in patients with colorectal
cancer.' Studies have reported various risk factors for SSI,
which can be classified into patient-, surgery-, and dis-
ease-related factors (Table 1).

An analysis of 2,751 patients who underwent colorectal
resection in Korea in 2015 showed that the incidence of
SSI was approximately 3.8%.> According to national data
in the United States, 3.8% of 13,684 patients who under-
went colectomy in 2012 developed AL, with the risk fac-
tors being male sex, open surgery, operation time longer
than 3 hours, preoperative chemotherapy, preoperative

steroid use, ileostomy, and smoking. In addition, AL has

(@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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Table 1. Risk Factors of Surgical Site Infection

Classification Risk factors
Patient-related Male sex
factors Age 265 years
Obesity (BMI >30 kg/m”)
Cigarette smoking
ASA score >3

Diabetes mellitus
Pulmonary disease
Chronic liver disease
Anemia (Hb <10 g/dL)
Blood transfusion

Surgery-related
factors

Intraoperative complication

Previous laparotomy history

Operation time (=180 min)

Creation of an ostomy

Laparoscopic surgery

Urgent surgery

Wound length >20 cm

No use of wound protector

Mechanical plus oral antibiotic bowel
preparation

Wound classification

Low anterior resection

Hartmann’s procedure

Right hemicolectomy

Disease-related
factors

Advanced cancer (stage Il and IV)
Neoadjuvant therapy

BMI: body mass index, ASA: The American Society of Anesthesiolo-
gists, Hb: hemoglobin.

been reported as a significant risk factor for 30-day mor-
tality (no leak, 1.9% vs. minor leak, 3.3% vs. major leak,
6.8%; p<0.001).*

Recently, it has been argued that guidelines for preop-
erative bowel preparation need to be updated based on
various studies showing that preoperative mechanical bow-
el preparation with oral antibiotics (MBP+OA) reduces SSI
and AL after colectomy.’

Therefore, in this review article, we examine the guide-
lines related to preoperative bowel preparation that have
been presented so far, the actual application rate of MB-

P+0A, and the latest meta-analyses.
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Current Guidelines for Preoperative
Bowel Preparation

Early guidelines considered MBP only before colectomy
to be less effective before colectomy. The 2011 Cochrane
database of systematic reviews also concluded that there
was no statistically significant evidence that patients ben-
efit from MBP only before colectomy.® In addition, the
2013 Enhanced Recovery After Surgery (ERAS) Society
guidelines suggested that “Mechanical bowel preparation
should not be used routinely in colonic surgery, 1A”.

However, since then, meta-analyses showing that
MBP+OA before colectomy reduces the SSI rate, hospi-
talization period, and readmission rate have been contin-
uously published,*'® and MBP+OA was included in “the
preventive SSI bundle to reduce SSI and medical expenses
in colorectal surgery.” This is reflected in the 2017 ERAS
guidelines of the American Society of Colon and Rectal
Surgeons (ASCRS) and the Society of American Gastroin-
testinal and Endoscopic Surgeons as follows: “Mechanical
bowel preparation plus oral antibiotic bowel preparation
before colorectal surgery is the preferred preparation and
is associated with reduced complication rates, 2B”."

The 2019 ASCRS clinical practice guidelines for bowel
preparation before colorectal surgery has recommended
using MBP+OA, taking into consideration the study re-
sults on no bowel preparation, MBP only, OA preparation
only (OA only), and MBP+OA."*"”> However, the 2016
World Health Organization and 2018 ERAS Society still
provide conservative views on MBP+OA in the SSI pre-
vention guidelines.'®'” These guidelines are listed in Table
2.

Studies supporting MBP+OA demonstrate that this
combination can reduce the rates of SSI and ileus, as well
as improve the quality of life, but has no effect on the inci-
dence of Clostridium difficile infection. However, studies
against MBP+OA note that the reduction in SSI may be
due to the effect of SSI bundles and there is no established
oral antibiotic protocol and concerns about the occurrence

of antibiotic resistance, and evidence is still lacking.'®
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Table 2. Guidelines for Preoperative Bowel Preparation

Year Guidelines Recommendation Level
2013’ ERAS Society Mechanical bowel preparation should not be used routinely in colonic surgery. 1A
2016 'WHO The panel suggests that preoperative OA combined with MBP should be used to reduce the risk of SSIin 2B

adult patients undergoing elective colorectal surgery.
The panel recommends that MBP alone (without administration of OA) should not be used. 1B
2017""  ASCRS, SAGES  Mechanical bowel preparation plus oral antibiotic bowel preparation before colorectal surgery is the 2B

preferred preparation and is associated with reduced complication rates.

2018  ERAS Society

Mechanical bowel preparation alone with systemic antibiotic prophylaxis has no clinical advantage and 1A

can cause dehydration and discomfort and should not be used routinely in colonic surgery, but may be

used for rectal surgery.

There is some evidence from randomized controlled trials to support the use of a combination of MBP 2C
and OA over MBP alone.
2019  ASCRS Mechanical bowel preparation combined with preoperative OA is typically recommended for elective 1B
colorectal resections.
Preoperative MBP alone, without OA, is generally not recommended for patients undergoing elective 1A
colorectal surgery.
Preoperative OA alone, without mechanical preparation, are generally not recommended for patients 2C

undergoing elective colorectal surgery.

Preoperative enemas alone, without MBP and OA, are generally not recommended for patients 2B

undergoing elective colorectal surgery.

ERAS: Enhanced Recovery After Surgery, WHO: World Health Organization, OA: oral antibiotics, MBP: mechanical bowel preparation, SSI:
surgical site infection, ASCRS: American Society of Colon and Rectal Surgeons, SAGES: Society of American Gastrointestinal and Endoscopic

Surgeons.

The Rates of Mechanical Bowel
Preparation with Oral Antibiotics

The 2017 European Society of Coloproctology collab-
orative group reported the rates of different preoperative
bowel preparation methods among 3,662 patients in an
international, multicenter, prospective audit, and the re-
sults are as follows: no bowel preparation (29.9%), MBP
only (52.9%), and MBP+OA (16.8%)." Midura et al.*
analyzed elective colectomies from the National Surgical
Quality Improvement Program colectomy database from
2012 to 2015 and reported no bowel preparation (25%),
MBP only (33%), OA only (4%), and MBP+OA (37%) in
45,724 patients.

According to a survey on bowel preparation before col-
ectomy conducted by Kang et al.” in 2013 in Korea, al-
most all colorectal surgeons performed MBP and approx-
imately 58% used oral antibiotics. Interestingly, 24.7% of

surgeons considered MBP unnecessary and 24.7% consid-
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ered oral antibiotics unnecessary but administered them.
A similar trend was observed in the United Kingdom (UK),
where approximately 40% and 24% of respondents agreed
that preoperative oral antibiotics reduced SSI and AL, re-
spectively, but did not use them in current practice. The
actual application rate of MBP+OA was only 5.4%-18.6%
for each surgery. The authors explained that MBP+OA
was used sparingly by colorectal surgeons in the UK and
Europe due to the ERAS pathway and European guidelines
despite the evidence for its efficacy.” This result empha-
sizes the necessity of updating the guidelines through new

studies with a high level of evidence.

Recent Studies with a High Level of
Evidence

Since the publication of these guidelines, several me-
ta-analyses with high-quality evidence have been pub-
lished (Table 3). McSorley et al.”* conducted a meta-analy-
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Table 3. Recent Meta-Analysis of Mechanical Bowel Preparation with Oral Antibiotics

All SSI

Organ space
infection

AL

30-day mortality

QOdds ratio (95% confidence interval)

Control group

Studies No. of No. of
studies  patients
McSorley (2018)* 22 57,207 0.45(0.34-0.59)
Rollins (2019)* 40 69,517  0.51 (0.46-0.56)
Jalalzadeh (2022)* 48 13,611 0.57 (0.57-0.72)
Hansen (2023)” 5 3,859
Tan (2023)* 60 16,314  0.55 (0.40-0.76)

0.58 (0.56-0.66)

0.64 (0.40-1.02)

0.59 (0.53-0.67)
0.62 (0.55-0.70)
0.59 (0.42-0.84)
0.52 (0.39-0.69)
0.62 (0.41-0.94)

0.58 (0.44-0.76)
0.99 (0.51-1.91)

No preparation
MBP only
No preparation
MBP only

No preparation

SSI: surgical site infection, AL: anastomotic leakage, MBP: mechanical bowel preparation.

sis of 14 RCTs and 8 observational studies and found that
the patients who received MBP+OA showed lower rates of
SSI (odds ratio [OR]: 0.45, 95% confidence interval [CI]:
0.34-0.59), AL (OR: 0.59, 95% CI: 0.53-0.67), organ
space infection (OR: 0.58, 95% CI: 0.56-0.66), overall
morbidity (OR: 0.65, 95% CI: 0.50-0.83), and ileus (OR:
0.78, 95% CI: 0.72-0.83) compared with the group with
the no bowel preparation. Rollins et al.”> demonstrated
superior outcomes in the MBP+OA group regarding SSI
(OR: 0.51, 95% CI: 0.46-0.56), AL (OR: 0.62, 95% CI:
0.55-0.70), 30-day mortality (OR: 0.58, 95% CI: 0.44-
0.76), overall morbidity (OR: 0.67, 95% CI: 0.63-0.71),
and ileus (OR: 0.72, 95% CI: 0.52-0.98) compared with
the MBP only group. In addition, three meta-analyses
published in the last two years have shown that MBP+OA
reduces the rates of SSI, AL, and mortality. 24726

A nationwide population-based study using data from
colectomies performed in Korea from 2016 to 2018
showed a similar trend. Bowel preparation rates were
23.8% (MBP+OA), 55.9% (MBP only), 1.6% (OA, MBP
only), and 18.7% (no bowel preparation). The MBP+OA
group had better results regarding the rates of SSI (2.9%
vs. 9.4%, p<0.001), wound dehiscence (0.3% vs. 0.8%,
p<0.001), hospital stay (11.7+5.5 vs. 13.5+£7.3 days,
p<0.001) compared with the MBP only group.”’

Based on these high-quality research results, future
guidelines for preoperative bowel preparation are likely
to be updated. In addition, the evidence-based practice

guideline for the prevention of SSI, announced by the Ko-

Vol. 8, No. 2, September 2023

rean Surgical Infection Society in 2022, does not contain
information related to preoperative bowel preparation;
therefore, it seems necessary to update this guideline in

the future based on the research results published so far.

Conclusion

Although a consensus on the combination of preoper-
ative MBP and OA is yet to be fully established, high-ev-
idence research results show that this combination affects
the rates of SSI, anastomosis site leakage, and reduces
mortality. Considering the positive effects of this combina-
tion therapy, the application rate still needs to be higher.
Further studies are required to update the guidelines and

recommendations for preventing SSI in Korea.
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Intervention of Surgical Site Infection Prevention Bundle: A Review

Youn Young Park, Suk-Hwan Lee

Department of Surgery, Kyung Hee University Hospital at Gangdong, Kyung Hee University School of Medicine, Seoul, Korea

Surgical site infection (SSI) is one of the preventable and a second most frequently occurring health care-associated infec-
tion. It can increase hospital stay, morbidity and mortality of patients undergoing surgery and give high economic burden. To
reduce SSI, many different care bundles have been implemented at institution-wide or nationwide levels. This review article
mainly focused on reviewing the previous literatures dealing with SSI prevention care bundle intervention and surveillance to
discuss on the components consisting of bundles and the effect of bundle intervention and surveillance for SSI reduction.

Key Words: Surgical site infection, Patient care bundle

>
rhu

& F- 97 A (surgical site infection)Z W75t 2&
A (health care-associated infection). 2 dF7+

5517 sk Qg ol ek
QIsto] AEL J9 717to] Eojvhal 714
A7} 52, o]eh&} AFYE©] #oHA 1 Q& H|
Zo] Lot} vl ujyd oF 359 ZE oA 1009
92 Jr 9 omH|go| & 9 HELE U T
Row’s ettt WA A g oF 2,000,00099] 5
7HEQl QZH|E W7 AoR miotEr’ B FAHS

4

o i 4y
d
Q X o Ho mR

o |o

o o

U
loll
ol
tf

24 o Lo
X

Received: August 21, 2023, Revised: August 22,2023
Accepted: August 23, 2023

Corresponding author: Suk-Hwan Lee

Department of Surgery, Kyung Hee University Hospital at Gangdong,
Kyung Hee University School of Medicine, 892, Dongnam-ro, Gangdong-
gu, Seoul 05278, Korea

Tel: +82-2-440-6134, Fax: +82-2-440-6073, E-mail: leeshdr@gmail.com
ORCID: https://orcid.org/0000-0001-6470-8620

=
==
AAHO HE AA X HZ O] AAHO
1. +=22ddge =58, = T ER Y 2R dg

Heed HEE £

TEREATH 9 B2 = u]=9] Centers for Disease Con-
trol and Prevention (CDC) £H-& 4% o2 Hol A&
=H g9 Zolol w2t A4 7, AR TE, 71H/%
A A 7K FRE U 4 A1, d3AdEo] AREA
A2 B FEURHE 30974, ATAUYEC] AHEE=
AS & T 1979 BB TS

$& FA BEF(wound classification)= $EEA744F
Z d&ck= 583 840]1, ol¢} HES & AT ¥
American Society of Anesthesiologists (ASA) A& &%
oFo] H3}sl= NNIS A #(National Nosocomial Infec-

tions Surveillance index)+ JIEAFH &R ATIE

0
I

—_

b

(@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

40

Copyright (© Korean Surgical Infection Society, 2023



S Z d&she =32 gy A At HIoE g
3] NNIS A& ¥ X A7F9ES ¥ 1517] Bt} National
Healthcare Safety Network (NHSN) E£3} 7 H|(Stan-
dardized Infection Ratio, SIR)E AFEsto &R0 4
SAstE e Aol Ao e T8 7MY sa%
AAAA F sl A R 7 oS =421 NNIS
A& 91 NHSN 223} 744v] 9] o= otk 2t

G ER

7h B2 TF7A, &34, Bl BA7IAE A9
A9 " ES0l A= AR

W) 32-29 4 e A A9l 9le 2%
71A, BB s BIer 7
o] SR gF2 4F
o) A3dAe, 2FEAE, HEAe, T 99a
T2 gHoz Qs i aAE

o LFFE: e T FUT 290] TAAY 23]
AelA el W= w2d 45, MY 38, &
48 79 2 s%S SUSHA g2 34 93501 A
< A, LA EHA o2 AL S 59 B
o) 84 59, 4 99, MY AHEARA,
B EA o2 717 A

2h) B2 s S A9l e A, Iz

N
)
fo P

’

=
L

of toh

ofx

PR o
o) A3 s54F, SFFAY, AL AT, W
;'q%v_ ulod
L y 11 A

- NNIS #|#=0} A 7]l &= F siFste F=ol 14

Mg Fofste et 34
A7t =255 s s
7h &Rzl Ty Aa 2343 73
1) ASA =71 33 o1l 3¢

e e EF I s> B2

N
o
oX,

o] oAt

o

o

31 A

o

- NHSN #F3} ZHEH|(SIR=54 &S Adst= 4
ol FEE £&EA7RE AF/71dEHE s 9T
A A5

7h 71 £EF974E Ae=% A4 x1o], ASA

A, & A7 59 e HES o g 2R AE
3|9 29 g 53] AAE NHSN &2 9744 &5

Vol. 8, No. 2, September 2023

Youn Young Park and Suk-Hwan Lee: SSI Prevention Bundle

W SIR> 1017 58} & $4591d0] T 2
olet.
2. 2£29120| 9320
SRR FBAAL e chepsiet. duolatel
£7, 83 89, 54 B4 1 99 42 B 2A50]
#ojsti, o] AL B A5 ST 93 13K
2@ QASE Utk olF A0 7 Bl 5T 9
AAEL WER Fol $+L7I74F oY WSS F4sHo]
Se BRSO AEGoRA FERARAL o T%
She welo] 723 Qoigtth 2A MY $45944Y
o Heke AR A8 A9 BAL 5% 7
29 % 9t 2oz AP Yok ST G 9
#2912 w27 2Qls #e) 7bs 29l0E tied of
o gt

ot o

—

=

3] 27} 89
7h o] o], WAbA A7 B, 714 A% 5

- ¥ 7k 8]l

),

ek

o 5e 7Y 248 ARA 24, #7902 AR S
9 Z

3. 2519249 02t IEX|21 A|0f HS(Care bundle)

we el ¥ /1% T 89 59 22 G4 4
M $559090) AYARE e B Ase a9
59 MER Ro] $4¥904Y oY B5Y AL BE
HAES TGN $5RARE EL Ao =
12 ik 4 B9 BAE 1/3004 $4591d9e]
P A2 At FALS B £4990%

e W Qo
ol

41



JS] Journal of Surgical Infection

Fofl dist Het} vt 719 A 7]8k X4 9] vjdIA o T fAeHA o=t (AH Algt A1 [Do not, Strong
2 MAXRA7]7HWorld Health Organization, WHO)o] 4] recommendation], &%t 2] <A [Moderate quali-
= oA 715k &R AT A o -] IA4H xE23E ty of evidencel)

18l 20169 WHO F&H-A74A oW =4 7tol=aielS

YRSIAT 20189 AAH TS WP o] ghof u]=e] AHAE 3 & FA9 & AA e F9] 259
CDC, Society for Healthcare Epidemiology of America/ AIE T3 AZAE Ao oF=71?

A
3 4% A 7|E ASAGERINY &

Infectious Disease Society of America, American College - a5
of Surgeons/Surgical Infection Society, The Society of = ZH[E-305)0 FIEZ FUbol= A HAI’t
Thoracic Surgeons®] 7}o]E2}Ql, F=+29] NHS (National t}. (A=83 HFil[Do, Conditional recommendation],
Health Service)2] NICE (National Institute for Health and 7 7329 £A[Moderate quality of evidencel)
Care Excellence) 7Fo] =281, Royal College of Physicians
of Ireland, Health Protection Scotland bundle, NHS En- AR 4 FERATRS A7) Yol e F
gland High impact intervention bundle, American Society of Qldo] A Aok & & A & £F0] aFpA Y
of Health-System Pharmacists, USA Institute for Health- 2 AIZE2?
care Improvement: surgical site infection, The Society of — & A QI £9489 aatHQl HrHoZ A3t
Thoracic Surgeons 7}0] =291 5 TRt A= AL} A G B o] 8et A=ATY 32, HEG &
o] Migo] &A3t.? FE& 7N AFAE o]&% A=W S AHT 4+ 9
20229 i3t Asar e AT E o9 2 t}. (A=83 Fil[Do, Conditional recommendation],
F AL AHYEY WHO 7Fo|ERRIE 7|Ho g X T =39 ZA[Low quality of evidencel)
AL AEA Lo AHEE 12705 AAsHA 8
Az Ao g NTEA AHAE 127+ offigt & CHAAE 5 FERARES AN AN ASA
o} 3% #2723
- diress e A9 a2 79 Ade AT 9
AR 1 & oA A7 Sl v o A Ee AT 5% v ¥4 A3 T A
A G Folola, AA Fojshe Aol 7P A4 e 13T 4 Ak (¥4 F3[Do, Conditional
s recommendation], W2 9] <A[Low quality of
— & 9qdF A= g7 27 A 1208 ol evidence])
Fod A Aagt &, A9 ¥rE 1y
sto] FojA7]E Aot (¥8H Hi[Do, Strong -AHAE 6 e T AES HAAP7] A8 wd
recommendation], ¥ %9 ZA[Low quality of A2 FA7F 58371
evidence]) — 7 79 A4S FaA7] g6 e F AL fA
A2 AMZ 1t (¥9H3 H1[Do, Strong rec-
AHAE 2 7 AR AAZ A7l 1 ommendation], %t 9] &7 [Moderate quality
A& QS Folol1, A K AAA AHEe A7 & of evidence])
HE FARJA7P?
— 1. $&2 A B SARIA ABE AASHA] EA CHAER 7 e Y A6 e A ASH
U & 9% A A7HE7 (S H) 2R Al AR, g9 &7 g ey
(AIska A3 [Do not, Conditional recommendation], - e e 9y 9 vgdky H AN 5
37 729 2A[Moderate quality of evidencel) & 59 79 98 AR A9l =& A5
— 2. Qg3 AR AR E 5 A B eidA AEA €9 242 & A& At (3934 31

42 Vol. 8, No. 2, September 2023



[Do, Conditional recommendation], ¥ 59| &
AlLow quality of evidence])
-AHAE 8 e T 5T A AR R AH S
o

— 1. &% 3= FETN <8 AT [FAE 9 5H
A% =¥ 2| 2(GDFT, Goal Direct Fluid Therapy)&
A3 22 At (¥9H4 A3[Do, Strong rec-
ommendation], %7t 59 &7 [Moderate quality
of evidencel)

— 2. e 3= A4 &3 A [AE AT En
A3 =4 2 2(GDFT, Goal Direct Fluid Therapy)&
AP AS gt} (A93 H1[Do, Conditional
recommendation], ¥ 9 < A[Low quality of

evidence))

CHAEE 0 SERAAAL A2NT] AT SEE
o 55 U ASHL?

— 1. 5& R 49 oS A9l e T 259 438
Sk EEE 458 ARE S S AT 4 9
t} (A=83 P31 [Do, Conditional recommendation],
T2 329 A ZA[Low quality of evidence])

—2. & B9 A9E Astr] f6 253 @A [l
AR $4%2 A48T 4 At (W9 Az,
Conditional recommendation], "¢ %2 £&9] <

AlVery low quality of evidence])

-HAAE 10 oF & AL AN, S22 e T TE
T A7 e G ool axtElzy

- T T A4S ol5eE LAY, B aASHA
U 54 739 e Agste Aol e &
o AdS A=A E 7 2A7F SES)H
A 7] wjZoll Ao wito] mEh AR Ae A
gt ok, 3 AolM e ols e AEShe
AS 14T 4 ot (493 E1[Do, Conditional
recommendation], M- ¥ $E9] ZA[Very low

quality of evidence])

Vol. 8, No. 2, September 2023

Youn Young Park and Suk-Hwan Lee: SSI Prevention Bundle

o
= H

— e T Ay YA F7HE Q1 AR HalsHA|
ok=t}. (A|3+3 ¥ (Do not, Conditional recom-
mendation], 3% %2 <A [Moderate quality of

evidence])

AR 12 HjAEo] 9l ) e § FAAE AS
AHgBfoF sH=7)? 181 &R A AS AAATY
At ARt v AT A A A7]=?

— 1. & T A gl It sjA FPAE A
& AMgohe AS A5k gtk (AI'HE EilDo
not, Conditional recommendation], -2 $£%&9] &
Allow quality of evidence])

—2. YA CE AZZo AT FE, FA v
< 279 AAT AL dAxdtt (94 A1[Do,

1}o A=

Conditional recommendation], ¥< $39] <7 [low

quality of evidence])

4. H

muin

x489| 74

1) O]=29| Surgical Care Improvement Project (SCIP)2t

H=9| High impact intervention (HII)

7} Ao A Ao E EQIRE Alo] HELS 2006¢ &
& u]= Center for Medicare and Medicaid Service2]
SCIPoIth.” A1Z 4] 20109744 & @ IPZS
25% HAA7l e Ae FEE 510 AP SCIP= o+ A
A YA A, AR, i &8 B A9 Y
AL 7A, A% e A9 EF 24 5o tig o= )
A MY AR o]FolA St HHACIEZRE oFH|
£ AN A= 7] YejA= HE F5-80] 95% o]/do]o]
of 3l=d, o] =29 i3t ZHE T4A B GHFH 0|
A groket. oV Z-gt oy JAYA AET & F
A Fo 7] T& 29 HEEL 95%E He 5 I8
AEE JFH 0T APE| e}, D2y 225 B2 8
o Bl F71H o0& 71 4 9l ol50| Aljtolgh= &
o 3o 201590 Z2AEZ} FRHY”® Z2AE F
5 A 7P 4HlolE & SCIP #%F ¥ ¥E 44 84&

ofefst et

- SCIP-INF-1: & &7 1417t o]y oika A4 &

43



JS] Journal of Surgical Infection

oj(ftZutolil &2 EFQEFEE AN Al T ARt
o[ )

- SCIP-INF-2: 243t =& o3 A A=

- SCIP-INF-3: & ¥5 F 24417t o|W o84 4
A T=2AZFEY 35 48R oY $8)

- SCIP-INF-4: A& S|4 & & & 2U7t o
A 64 gL <200 mg/dLE 24

- SCIP-INF-6: =& Aol 4 9] A -5 Al (H7] HE

7] A, S AmskA] o3

+ SCIP-INF-7: t1% & SAof|lA a4 54 15%
ojuf A} A 7-A1(20099 INF-10°.-2 thA])

- SCIP-INF-9: & & 1¢¥ & 299 wixd A A

+ SCIP-INF-10: & A4 & AT A2 #=

F=olAE 200995 H =9 NHS ©J=27]3#0] Care
Quality Commission°]] 553t QFH oz 4 4 &5
o Zofste s 5o, mHALE A4S A HIIE 3§
AZ]1AL ik HIPF 285 J2didydd Sole ¢
Aol 2oHo] 1, e&RAFd A A ‘ﬂ =
T A oY &5 e 49 AT 85 F R £
=6 15 e 3 Y &5 thad 2

AR A A3G
plas=g
A4 FBA=
ARg-sto] Fofgltt,
& AZ9L £& F 36T ol A Ae /A%
=8
- G A EF 11 mmol/L 0|52 2 AT}

2eI9S A8 Bl AgEHA

e 2 1A W At FAAE

]

2) RE|LIEt F7t I HE M 1Y

FEEAAA o E59] 74 X H(process measure)
X a5t HFEE AR 5 stk YA A A
folt}. ourd FAA AFLI B (JHEL TLs] &
STAHEAE gEtto] ofyzt HHe FAYAE A=t
A FEst oE8S Yo 2A A HidS 0]
A AT 22 A B FSS A= &
HZ A 7L A UM oEE A A
AA 77 AZRIAAEY Z3o 7 200795 A
AJE]AL k. 4714 9] H7EA Q] 1) 35 A 147 o]

|

il
R

|4

44

g Hz o A Folg, 2) Aushs A A
2018, 3) $4 F 24417F ol A PAA) Fol SRS
4) %715 X2 27449 BUEHY AE 1) FA
A B Rold4 o Rolg, 2) 4 F AR A
9go] 2020958 2571 13 W7t 71202 A8Hitt
o 5 WHIE 47 A2l Bolgl 15X S Rofstol
FYASE 29 532 W71 o o] g = o]3A Qo]
A WA 3T B3 W BUEY Anet
WA WA 5o AR AR e ek
5o oA A A8 AEA WAL $ER9E o
A e HAAS BaE 2 4we W
A P4 B AR AR Alo] 7| u] o
ALY FERATLE B8 ] Sttt 2

w59 740] "asit A

ol
ftfo
4 &
rsﬂ
9 -
hm I o
A

ol

] A%_I?__?_PI-O:I ofjet HE 1M
SRIAD ML 9 Aol WES LA 845

2 2 WEshel Aol ek, 591 AAE ALOR % *

£9] 7jgJo] olol A Aol 2A 55

AT WY} gol arthe asoz et

45t Aol Uk BxF o R APH AYT AY

I BA} G ASROZ ool ASalE £

AT AL TOR SHS B 9L X

2 A4 g9 £3 2 5 9k

PZHQ Aol WEo|E FHALT B AR AHo|

£ 2459009 e 93 slolseele T4s 9y
4Q 948 B33 Y, vlRd 24 S20] &1 4
RGN A0 £ AFOI, Table 12 S0
A, %, 79 BIE 8252 N aset HAYRL, 2
J R%oz AL Ul R AAEE ERAT.
A 4ol MLA £ APQAoNE oA FBA A

A Fo AA, AR et AT seolA vy
Methicillin-resistant Staphylococcus aureus (MRSA) X<+
A B e A A, i e SR+ A 7
4ol Zag Feol F7 FIA A £ Qlo] 32
AE gEo8 B85iA @ A, AR dFF e 514

ory] W Qo AL HE7|7F ofd A7] SE|HE AFLE A
& A7 A FA A7l A YA T A, «]Q.ﬂf

498, HT2 B9 222ANY 2EIMOE £5A

A, A A2 74, e ' F AYE /A I

Vol. 8, No. 2, September 2023



Youn Young Park and Suk-Hwan Lee: SSI Prevention Bundle

Table 1. Components of Care Bundles for Surgical Site Infection Prevention

Categories Preoperative

Intraoperative Postoperative

Core components strongly - Decolonization of staphylococcus with

recommended with mupirocin 2% ointment with/without
moderate quality of a combination of CHG body shower
evidence for patients of known nasal carriage of

S. aureus undergoing cardiothoracic,
orthopedic surgery

- Surgical hand preparation

- Skin preparation using chlorhexidine
gluconate and alcohol containing agent
(cornea, mucosa ear alcohol containing
skin preparation contraindicated)

- Normothermia

- No prolonged use of
prophylactic antibiotics

- No mechanical bowel preparation (MBP)
alone without oral antibiotics/ MBP with
oral antibiotics if MBP given for elective
colorectal surgery

- No routine hair removal (use clippers if

needed, no razor use)
- Optimal administration timing of

prophylactic antibiotics prior to incision

Non-core components - Appropriate prophylactic antibiotics

conditionally usually agent & dose
recommended with Redosing of prophylactic antibiotics
moderate to very low within 3-4 hours after incision
quality of evidence - No routine MBP

- Enhanced nutritional support

- Smoking cessation

- Education of SSI for patients
- Preoperative bathing

- Preoperative CHG shower

- Glycemic control

- Discontinuation of immunosuppressants
(not to discontinue for the purpose of SSI

prevention)

Unresolved issues due to
limited evidence (some
are recommendation
made but some are not by
different guidelines)

- Traffic restriction in operation theater

- Adequate circulating volume
(normovolemia) during operation

- Oxygen supplement

- Intensive glycemic control

- Wound protector

- Wound irrigation with PVP-I aqueous
solution

- Antimicrobial-coated sutures

- Prophylactic negative pressure wound
therapy for high risk wounds

- Oxygen supplement
- Intensive glycemic
control

- Routine use of antiseptic incise drape

- Routine use of antimicrobial-coated
sutures

- Separate tray for fascia and skin closure

- Double gloving

- Glove and/or gown change

- Wound irrigation with saline

- Gentamicin-collagen sponges

CHG: chlorhexidine gluconate, SSI: surgical site infection.
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Table 2. Surgical Site Infection Surveillance Programs

Youn Young Park and Suk-Hwan Lee: SSI Prevention Bundle

Country Name of surveillance system, start year Operation institution
Republic of Korea ~ KONIS (Korean National Healthcare-associated Infections KOSHIC (Korean Society for Healthcare-associated
Surveillance System) 2006 (SSI module 2007) Infection Control and Prevention) 2007-2016. 2018-
Korean Surgical Infection Society 2015-2017
USA NHSN (National Healthcare Safety Network 2005 CDC (Centers for Disease Control)
NNIS (National Nosocomial Infections Surveillance
System) 1970-2005
Canada CNIP (Canadian Nosocomial Infection Surveillance IPAC (Infection Prevention and Control Canada)
Program) 1994 (SSI 2017)
Australia State-wide surveillance systems
UK SSISS (Surgical Site Infection Surveillance Service) 2004, DHSC (Department of Helath and Social Care)
included post-discharge surveillance 2008
NINSS (1996-)
Germany KISS (Krankenhaus Infektions Surveillance System) 1996: ~ RKI (Robert Koch institute: Corresponds to the Centers
OP-KISS for in-hospital patients for Disease Control and Prevention in Germany)
AMBU-KISS for out-patients
France Repias 2017 Cpias
ISO-RAISIN (Infections du Site Opératoire-Réseau
dalerte, d’investigation et de surveillance des infections
nosocomiales) 1999-2017
Netherland PREZIES (Preventie Ziekenhusinfecties door surveillance) ~RIVM (Rijksinstituut voor Volksgezondheid en Milieu:

1996

European Union

HAI-Net (Healthcare-associated Infection Surveillance

National Institute for Public Health and the Environment
in Netherland)

ECDC (European Centers for Disease Control and
Prevention)

MHIW (Ministry of Health, Labor and Welfare)

CDC (Centers for Diseases Control and Preventions)

Network 1994) SSI 2008
Japan JANIS (Japan Nosocomial Infection Surveillance) 2000-
Japanese Society of Environmental Infections 1998-2000
Taiwan TNIS (Taiwan Nosocomial Infection Surveillance) 2007
The third world INICC (International Nosocomial Infection Control

(67 contries) Consortium) 1998

INICC (International Nosocomial Infection Control
Consortium)

u]=9] 167 7] A ACS NSQIP (American College
of Surgeons National Surgical Quality Improvement Pro-
gram)?} CDC9] NHSN A2 T2 T 712 A|2HE o] &
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Medtronic

RapidVac™ Smoke Evacuator

Say goodbye
to surgical smoke.

The impact of surgical smoke on your team in the OR
is equal to 27-30 unfiltered cigarettes — every day'

Compatibility with the Valleylab™ RapidVac+™ button synchronizes
FT10 and FX8 energy platforms? the evacuator to an electrosurgical
device — including the Valleylab™
smoke evacuation pencil Four-stage

filtration system
evacuates surgical
smoke plume

E 3 covipiEN RapidVac Smoke Evacuator

Simple and intuitive
user interface
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