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Prevention of surgical site infections
in orthopedic surgery
-ArthroplastyS 542 &-

HES Mo

Various patient-specific comorbidities and demographic factors increase
risk of periprosthetic joint infection (PJI). Any joint infections, septicemia,
active cutaneous or deep tissue infections, or blood transfusions are
important risk factors. Patient-specific factors consist of uncontrolled
diabetes, malnutrition, morbid obesity, smoking and alcohol consumption,

immunocompromising diseases, drug use, and nasal carriage of S aureus.
@ Risk factors

1. Diabetes

Diabetes is a risk factor for infection after general surgical and
orthopedic procedures; however, total joint arthroplasty findings are
varied. Although glycosylated hemoglobin (HbAlc) is used as a glycemic
control indicator, it has not been predictive of infection.

Patients, with a sole diagnosis of well controlled diabetes, do not
confer a clinically significant risk for PJI. However further evaluation
and optimization are necessary for patients with uncontrolled diabetes.
Severely uncontrolled diabetes is and absolute contraindication for
arthroplasty (e.g., serum glucose =200 mg/dL). For those with HbAlc =8
to 9% or glucose levels between 180 to 200 mg/dL, optimization may be a

’ o



consideration in the preoperative period.

Preoperative identification of diabetic control should be assessed.

2. Poor nutritional status
Malnutrition is diagnosed if serum albumin is less than 34 g/L (healthy
range is 34-54 g/L), or total lymphocyte count is less than 1200 cells
per uL (healthy range is 3900-10 000 cells per xL). Proper nutritional
optimisation can decrease periprosthetic joint infections.
Serum albumin {3.5 g/dL has been demonstrated to be an
independent risk factor or SSIs/PJIs following total joint arthroplasty in
multiple, large-scale studies. However other nutritional makers are poorly

studied.

3. Obesity
Nationwide Inpatient Sample database38 showed that morbidly obese
patients (BMI =40 kg/m?2) had a higher infection risk than did non-obese
patients (infection rate of 0-:24% vs 0-17%; p=0-001).
Current evidence for or against PJIs in underweight patients are

equivocal.

4. Smoking and alcohol
Smoking and alcohol consumption result in poor postoperative
outcomes. Nicotine-mediated vasoconstriction has been postulated as the

main cause for deficient wound healing.

5. Chronic kidney disease (CKD)
Patients with CKD are at increased risks for PJI, but require stratification

to adequately assess their risk. Current evidence suggest that patients with

o



ESRD requiring hemodialysis fare worse than non-hemodialysis CKD and

renal transplant patients.

6. Clotting disorder

7. Previous infection of the operative joint
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8. MRSA colonization
S. auresus screening and treatment are quick, inexpensive and simple

and should be performed on all patients prior to arthroplasty.

9. Age
Findings from two studies suggested that patients 75 years old and above

had an increased risk of SSIs following primary total hip arthroplasty.

10. Male sex



11. Depression
12. Steroid therapy
13. Cardiovascular disease and obstructive lung disease
14. Rheumatoid arthritis
15. Previous joint surgery
16. Preoperative anemia
17. Transfusion
The use of allogeneic and autologous blood transfusions in arthroplasty
increases the risk of infection. Risk factors for transfusions include low
preoperative haemoglobin, female sex, increased surgery duration, and
high Charlson comorbidity index.
18.  ASA grade of ) 2

@ Controversial issues of PJI prevention

1. Asymptomatic bacteriuria

Routine prophylactic antibiotic use is enough.

2. Use of personal protection suits
The use of personal protection suits does not reduce the rate of
subsequent SSIs/PJIS



3. Colonoscopy or upper GI endoscopy after total joint arthroplasty
Colonoscopy and upper GI endoscopy have the potential to cause
transient bacteremia, though the evidence is limited to support an
associated risk of SSI/PJI. There is no evidence that administration of
antibiotics prior to GI procedures decreases the risk of SSI/PJI and theis
practice should be avoided. Further research is needed to see if this

practice may be beneficial in selected or high-risk patients.

4. Doble gloving practice

During arthroplasty, 50-67% of surgical gloves are estimated to be
perforated, which is associated with increased infection rates. To prevent
this rise in infection, many surgeons have adopted double-gloving

practices, although of unproven effectiveness.

5. Diluted betadine irrigation
Few studies have addressed intraoperative lavage during arthroplasties.
A retrospective study reported a six-times reduction in infection rates with

dilute betadine lavage, which might be an inexpensive method.

@ Controversial issues of PJI diagnosis

1. Diagnostic accuracy and threshold of D-dimer in the diagnosis of PJI.
Recent literature supports the use of D-dimer as a serological marker
for the diagnosis of PJIs. D-dimer has been shown to best perform at
a threshold of 850 ng/mL/ However, this threshold was determined
internally from a cohort in a single institution study. Further studies are

needed in order to validate this threshold or establish a more rigorous

threshold.



2. The role of alpha-defensin in the diagnosis of periprosthetic joint

infections

Measurement of alpha-defensin in synovial fluid is a complement to

existing diagnostic tests for PJIs

TABLE 1. Institutions studying the alpha-defensin laboratory-

based immunoassay
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3. Sonication of implants retrieved during explantation
Several studies have demonstrated that sonication of explanted

orthopedic prosthesis is a viable method for detecting pathogens,

particularly in the setting of culture-negative infections.

4. The level of leukocyte count and neutrophil percentage in the synovial

fluid change with time following total joint arthroplasty
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The prevention of surgical site infection

in the neurosurgical field
- A7 Q7 Fo| A o] e F AR Y o

Surgical site infection (SSI) is one of the most preventable infections
and acts as a great burden on the medical system in terms of the patient's
morbidity, mortality and medical cost. Prevention of these SSI requires
various and complex measures in the preoperative, perioperative and
postoperative periods. However, the reality is that there are not many
international guidelines for these surgical site infections, and even known
guidelines are often unclear about evidence.

Thus, this presentation introduced guidelines and practical application of
the existing known SSI in neurosurgical field, and described the diagnosis

and treatment methods of SSI in neurosurgery field.
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* AUA guidelines (2008 published — 2011 reviewed
— 2019 archived)

» EAU guidelines (— — 2020 updated)

o ASHP guidelines (1999 ASHP, 1994 IDSA, 1993 SIS —
2015 Revised)

Goals of Antimicrobial Prophylaxis
in Urologic Procedures

> Prevention of bacter

> Prevention of surgice

> Prevention of postoperative bacisruns

(defined as >10° or >10* CFU/mL in symptomatic UTl and >10°
CFU/mL in asymptomatic bacteriuria, within 30 days
postoperatively)

https://www.ashp.org/surgical-guidelines




Patient-Related Risk Facto MEMO
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Surgical Wound Classification

Clean Uninfected operative site, with primary skin closure

Clean- Entry into respiratory, alimentary, genital or urinary
contaminated |fracts

Fresh accidental wounds, major break in sterile

technique, gross spillage from gastrointestinal tract

Contaminated or presence of acute but nonpurulent inflammation

at the operative site.
Old accidental wound with devitalized tissue or

pr of clinical infection or perforated viscera at

Dirty-infected |the operative site. This definition implies that
organisms that might cause postoperative infection

were present at the operative site before surgery.

Infect Control Hosp Epidemiol 1999;20:250
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r Urological

Some examples SSl or UTI AMP

Radical, partial, simple, S5/ 145 No

Clean donor nephrectomy Single dose

Radical prostatectomy.,

Clean- X
nephroureterectomy, partial | $51 4~10%

Single dose

contaminated <24 hours

nephrectomy

Single dose

Radical cystectomy with 551 10-20% | <24 hours

Contaminated

urinary diversion <45 hours

Single dose
TURP UTl 4~10% <24 hours
Transurethral <72 hours

surgery No
UTl 1~4% Single dose
<24 hours

Curr Opin Urol 2017;27:112
Int J Urol 2016,23:814

Primary Antibiotic Recommendations

by Procedure
il

AUA ASHP

Clean Cefazolin Optional Cefazolin

Cefazolin, Trimethoprim
(TMP)-Sulfamethoxazole Optional Cefazolin
(SMX)

Clean-
contaminated

Cefazolin (small bowel)

Cefazolin + Cefuroxim,

Metronidazole (MTZ),
Cefoxitin, Cefotetan, or
Ceftriaxone + MTZ,
Ertapenem

Contaminated Cefazolin + MTZ, Cefoxitin

il i inol TMP-
n SMX, Cefazolin
lactamase inhibitor

TMP-SMX., Cefazolin

Int Urol Nephrol 2018;50:1923
J Urol 2020;203:351-356
https://uroweb.org/wp-content/uploads/19-Urological-infections_2017_web.pdf

https://uroweb.org/guideline/urological-infections/

Recommendations for Open or
Robot/Laparoscopic Procedurle-sk

AUA EAU JUA ASHP

Recommendation High risk N/A High risk High risk High risk

Grade = c

Level of evidence - 3

Clean-contaminated

Recommendation N/A

Grade =

Level of evidence A% =

Contaminated

Recommendation All

Grade A (B)

Level of evidence 1a (2a)

Int Urol Nephrol 2018;50:1923



Recommendations for T MEMO

Procedures

Recommendation

Grade

Level of evidence

Varies with

tumor All; None for
burden and low risk
bacteriuria

Recommendation High risk

Grade - c B:C

Level of evidence la/b, IV 2b m:m

Int Urol Nephrol 2018;50:1923

SUMMARY

*There is consensus among guidelines that antimicrobial
prophylaxis in procedures only be used for patients
with risk factors.

*There is consensus among guidelines that all patients
undergoing procedures should receive

antimicrobial prophylaxis.

*There is consensus among guidelines that all patients
undergoing procedures involving the
should receive antimicrobial prophylaxis.

Recommendation strength is supplemented by non-
urologic data.

SUMMARY

*The use of antimicrobial prophylaxis for is well

studied relative to other urologic procedures and is
recommended for all patients by each of the associations.

* Scarcity of data regarding antimicrobial prophylaxis for
results in varied recommendations from the
guidelines.
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Advantages of Fluoroquinolone

> against many organisms

> Well-absorbed

> Well- in tissues

> Relatively serum (3-7 hr) and

> Deep tissue and cell

> . prostatitis

> Infections of skin and bones

> Penicillin-resistant sexually transmitted diseases
> in synthesis with excellent activities

https://www.slideshare.net/saminathankayarohanam/4quinolones-and-folic-acid-antagonists-51480523

Antimicrobial Spectrum of
Fluoroquinolone

Data from- pubﬂs.hed studies or national surveillance databases 2009-2014

Bennett HY, et al. Prostate biopsy related infection — Risk factors, prevention strategies and management

approaches. Version: 2018-09-19. In: Bjerklund Johansen TE, et al, editors. Urogenital Infections and
Inflammations. Berlin: German Medical Science GMS Publishing House; 2017-. DOI: 10.5680/huii000040
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The HISTORY of Fluoroquinolones
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The prevention of Surgical site
infection in Obstetrics and Gynecology

o2 =zl

1. Background

Surgical site infection (SSI) is defined as “an infection related to an
operative procedure that occurs at or near the surgical incision within
30 days.” by the Centers for Disease Control. SSI represents a significant
source of surgical morbidity and mortality, resulting in significant
social and economic costs for the patients and health area system. SSIs
complicate approximately 2% of hysterectomies and 3-15% of Cesarean
section'. Therefore, despite of initiatives to prevent SSI, including
prophylactic antibiotics and preoperative glucose control, SSIs are still a

significant burden for gynecologic patients.
2. Classification of SSI

1. Superficial incisional: involving the skin and subcutaneous tissues

2. Deep incisional: involving the deeper soft tissues of the incision, such
as muscle or fascia.

3. Organ/space: involving any part of the anatomy other than the incised
body layers (skin, fascia and muscle layers), including pelvic or vaginal

cuff abscess formation



3. Predisposing factors
* Poor nutritional state in elderly, obese, and diabetic populations can
hinder wound healing and predispose patients to SSIs.
* Obese patients
» Poor oxygenation of tissues, decreased antibiotic penetration,
altered immune function, and suboptimal metabolic function
* Patients with diabetes
» Similar to that of obese patients
* Immunocompromised patients
» HIV, long-term steroid use
* Smoking
* Patient’s surgical history
» Increased operative time is associated with more iatrogenic
surgical injury, exposure to exogenous pathogens, and potential

contamination of the surgical field, as well as blood loss.

4. Potential bacterial implicated in gynecologic SSls

Aerobic Gram Positive Staphylococcus aureus
Staphylococcus epidermidis
Staphylococcus agalactiae
Enterococcus faecalis

Aerobic Gram Negative Escherichia Coli
Klebsiella sp.
Proteus sp.
Pseudomonas sp.

Anaerobic Bacteroides fragilis
Prevotella sp.
Peptostreptococcus sp.
Clostridium sp.
Fusobacterium sp.
Gardnerella vaginalis
Eubacterium sp.




5. SSl-prevention bundles
1) The C-section SSI rate was reduced by implementing the hospital
infection control policies and a presurgical checklist’.
- Hospital infection control policies
* Jewelry reduction among labor and delivery suite staff.
* Pediatrician attire was monitored (prohibition of long sleeves).
* Alcohol dispensers on postpartum unit bathrooms for
postpartum women
* Antibiotics within 1h of surgery
* Operation room doors were not closed appropriately during
procedures-fixed, and monitoring continued
* Education of team for appropriate SSI documentation and
audited
* Chlorhexidine preparation for surgeries
* Hand hygiene monitoring
* Alcohol dispensers installed in labor and delivery patient
bathroom
* Education and communication between patients, families and

staff

- C-section presurgical checklist

* Electric clipper for hair removal at incision site

* Chlorhexidine for skin preparation

* Antibiotic prophylaxis given before surgical incision

* Cefazolin 1g (2g for obese women) IV bolus (30-60 min before
procedure) and azithromycin 500 mg IV infusion (1h before
surgery) given as broad-spectrum antibiotic prophylaxis

* Traction of cord to remove placenta

* Closure of deep subcutaneous layer ) 2cm

* Subcuticular suture for skin closure

26



2) The SSI bundle for major gynecologic surgery’
- Readiness
* Establish standard preoperative care instructions and education
for women undergoing surgery such as hysterectomy, including
postoperative wound care instructions
* Establish s system that delineates responsibility for the surgical
team
* Establish standards for temperature regulation: patient
normothermia, operation room
* Standardize the selection and timing of prophylactic antibiotics
* Standardize the timing of discontinuation of prophylactic
antibiotics
* Establish standard on skin preparation,
- Recognition and prevention
* Asses patient risk preoperatively for SSI: Blood glucose level,
BMI, immunodeficiency, methicillin-resistant Staphylococcus
aureus status, Nutritional status, smoking status.
- Response
* Develop intraoperative “Timeouts” to address antibiotic dosage,
timing, prophylaxis issues, and patient-specific issues
* Reassess patient risk for SSI based on length of surgery,
potential bowel incision, vaginal contamination and amount of
blood loss
* Provide postoperative care instructions and education to
women undergoing major gynecologic surgery (hysterectomy)
and family members
- Reporting and systems learning
* Establish a culture of huddles for high risk patients

* Create system to analyze and report surgical site infection data

27
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* Monitor outcomes and process metrics

* Actively collect and share physician-specific surgical site
infection data with all surgeons as part of their ongoing
professional practice evaluation

* Standardize a process to actively monitor and collect surgical

site infection data with postdischarge follow-up

3) The SSI bundled intervention after major gynecologic cancer surgery 4.
- Preoperative processes
* “Preventing surgical site infection” pamphlet for patient
education
* 4% chlorhexidine gluconate shower night before and day of
surgery
* Chlorhexidine cloths at morning admission
- Intraoperative processes
* Surgical care improvement project compliance with antibiotic
administration
* Complete coverage of incisional area with 2% chlorhexidine
gluconate and 70% isopropyl alcohol solution
* Redose of cefazolin within 3-4 hours after incision
* Sterile closing tray for fascia and skin closure
« Staff glove change before fascia closure; gown change if soiled
- Postoperative processes
* Practice good hand hygiene
* Hand-cleansing agent readily available
* Ensure dressing removal within 24-48 hours
* Patients shower with 4% chlorhexidine gluconate after dressing
removal
* Patients education on wound care and infection symptoms

- Postdismissal processes

28



* Dismiss patient within 4-oz battle of 4% chlorhexidine
gluconate

* Follow-up phone call from nurses within 24-72hours

6. Conclusion

The prevention of SSI represents a significant reduction of postoperative
morbidity for gynecologic surgery patients. Despite the preoperative risk
factors such as obesity, previous surgery, ability to pursue a minimally
invasive approach may not be within the surgeon’s control, evidence-
based SSI prevention bundles can limit the SSIs.

Evidence based interventions include the timely administration of
appropriate selected prophylactic antibiotics, use of a chlorhexidine-
alcohol based prep, use of suture for skin closure, and maintenance of

glycemic control in the postoperative period.
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Surgical site infection after cardiac surgery

U | MEMO

v SSI after cardiac procedure

- Incidence : 1% - 4%

- Increase morbidity and mortality

Decrease long-term life expectancy

- Increase hospital cost : US$ 62,000

v’ Coronary artery bypass grafting : Use of IMA

- 0.35 to 8.49 (donor site), 0.23 to 5.67 (chest site)

Surgical site infection after cardiac surgery

v" Risk factors for SSI

: diabetes, hyperglycemia, peripheral vascular disease, chronic

obstructive pulmonary disease, obesity (BMI of >30 kg/m2),

heart failure, advanced age, involvement of internal mammary

artery, reoperation, long duration of surgery, and S. aureus nasal

colonization




Current guidelines — 2013 ASHP REPORT

ASHP REPORT

Clinical practice quidelines for antimicrobial
prophylaxis in surgery

Am J Health—Syst Pharm. 2013; 70:195-283

v Organisms

- Gram-positive (2/3) : S. aureus, coagulase-negative staphylococcus, and,

rarely, Propionibacterium acnes.
- Gram-negative (1/3) : Enterobacter species, Pseudomonas aeruginosa,
Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis, and

Acinetobacter species

MEMO

U Current guidelines — 2013 ASHP REPORT

v" Choic of agent : Cephalosporins (1st generation— cefazoline

or 2nd generation — cefamandole and cefuroxime)

= Meta-analysis: Cephalosporins vs glycopetides (vancomycin)

glycopetide — higher frequency of SSI of gram-positive SSI
lower frequency of SSI caused by resistant G(+) pathogens
- The routine use of vancomycin is not recommended

= Dose : common dose (no increase because of CPB)

= Duration : less than 24 hours

Current guidelines — 2013 ASHP REPORT

v Intranasal mupirocin : 45% reduction in S.aureus SSI among
patients known to be colonized with S. aureus

v Topical administration : gentamicin or vancomycine to the
sternum

- The safety and efficacy of topical antimicrobials have not

been clearly established and therefore cannot be

recommended for routine use in cardiac procedure.




| MEMO
Current guidelines — 2013 ASHP REPORT

v" Recommendations

i e SRl @022 Lk

= Single preincision dose of cefazolin or cefuroxime with intraoperative redosing.

= Vancomycin-should be used in patients known to be colonized with MRSA.

= Mupirocin—should be given intranasally to all patients with S. aureus colonization.

ESPERT COSENSLS HEVIEY: 'EH] HATINE MANRALESIEST

PFrevention and mansgement of sternal woand infectlons @

Harold L. Lazar et al. J Thorac Cardiovasc Surg 2016;152:962-72

v' Preoperative prevention

1. All cardiac surgery patients should have nasal swabs or polymerase chain
reaction (PCR) testing, if available, before surgery

Class | Recommendation; Level of Evidence = A

2. Nasal disinfectants: Routine mupirocin administration is recommended for

all cardiac surgery procedures in the absence of PCR testing or nasal

cultures positive for staphylococcal colonization.
Class | Recommendation; Level of Evidence = A

ESPERT CUsRENSLS REVIEYG PERIEIPERATINE MANAGEYTEN]

PFrevenilon and mansgement of siernal woand infectlons @

Harold L. Lazar et al. J Thorac Cardiovasc Surg 2016;152:962-72

Reality
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ESPERT CUsRENSLS REVIEYG PERIEIPERATINE MANAGEYTEN] MEMO

PFrevenilon and mansgement of siernal woand infectlons ,:!}

Harold L. Lazar et al. J Thorac Cardiovasc Surg 2016;152:962-72

v" Preoperative prevention

3. Presurgical bathing with chlorhexidine may be helpful in

reducing skin bacterial counts.

Class IIb Recommendation; Level of Evidence = B

Reality

Self bathing using chlorhexidine after shaving on perineal and axillary area

ESPERT CiAENSLS HEVIEW: PEREGPERATIVE MANRALESTES]

PFrevention and mansgement of sternal woand infectlons ,:!}

Harold L. Lazar et al. J Thorac Cardiovasc Surg 2016;152:962-72

v' Preoperative prevention

4. Preoperative hypoalbuminemia is associated with an increased risk for

sternal wound infections and should be corrected before surgery if possible.

Class | Recommendation; Level of Evidence = B

Reality

Preoperative target albumin > 3.0

ESPERT CUsRENSLS REVIEYG PERIEIPERATINE MANAGEYTEN]

PFrevenilon and mansgement of siernal woand infectlons ,:!}

Harold L. Lazar et al. J Thorac Cardiovasc Surg 2016;152:962-72

v' Preoperative prevention

5. Optimizing glycemic control is recommended in patients with increased

HbA1c levels (>7.5) and serum glucose levels>200 mg/dL before any cardiac

surgery procedure.

Class | Recommendation; Level of Evidence = B
Reality

Endocrinology consult, DM -> Alberti regimen from midnight
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ESPERT CUsRENSLS REVIEYG PERIEIPERATINE MANAGEYTEN]

PFrevenilon and mansgement of siernal woand infectlons ,:!}

Harold L. Lazar et al. J Thorac Cardiovasc Surg 2016;152:962-72
v" Preoperative prevention
6. Smoking cessation and aggressive pulmonary toilet should be performed
in patients who are active smokers and those with chronic obstructive
pulmonary disease.

Class | Recommendation; Level of Evidence = B

- Smoking: independent risk factor for sternal and mediastinal infections,
smoking cessation for at least 30 days
Reality

Smoking cessation more than 2 weeks

MEMO

ESPERT CiAENSLS HEVIEW: PEREGPERATIVE MANRALESTES]

PFrevention and mansgement of sternal woand infectlons ,:!}

v" Preoperative prevention (antibiotics)
7. A cephalosporin, either cefazolin or cefuroxime, should be given
intravenously within 60 minutes before the skin incision and be continued for
no longer than 48 hours.
Class | Recommendation; Level of Evidence = A

8. Vancomycin is reserved for patients with a history of type 1 allergic
reactions to b-lactam agents or in cases where MRSA is a special concern.

Class lla Recommendation; Level of Evidence = B
9. Vancomycin is not recommended as the sole prophylactic antibiotic for

cardiac surgery procedures.

Class lll Recommendation; Level of Evidence = B

ESPERT CUsRENSLS REVIEYG PERIEIPERATINE MANAGEYTEN]

PFrevenilon and mansgement of siernal woand infectlons ,:!}

Harold L. Lazar et al. J Thorac Cardiovasc Surg 2016;152:962-72
Reality

: Cardiac surgery without prostheses implantation (e.g. CABG, ASD closure)
- Cefuroxime for 36hr - 48hr

: Cardiac surgery with prosthese implantation (e.g. mechanical or tissue
valve, prosthetic graft)

-> Vancomycin for 36hr - 48hr

36



MEMO

EXPERT DRSS REYIEN: PEHIEIEREATIVE XA

PFreventlon and mansgement of sternal woand infectlons @

Harold L. Lazar et al. J Thorac Cardiovasc Surg 2016;152:962-72

v Intraoperative prevention

1. Topical antibiotics should be applied to the cut edges of the sternum on

opening and before closing all cardiac surgical procedures involving a

sternotomy.
Class | Recommendation; Level of Evidence = B

2. Bone wax is not recommended for application to the cut

edges of the sternum.

Class Il Recommendation; Level of Evidence = B

ESPERT CiAENSLS HEVIEY: PEHIC HEATINVE MA

PFrevention and mansgement of sternal woand infectlons @

Harold L. Lazar et al. J Thorac Cardiovasc Surg 2016;152:962-72

Reality
: Vancomycin paste (2g + 2ml normal saline) apply after opening of sternum

: Water-soluble bone wax

5 KEY IEYY: PER

PFrevenilon and mansgement of siernal woand infectlons @

Harold L. Lazar et al. J Thorac Cardiovasc Surg 2016;152:962-72

v Intraoperative prevention
3. Closing the sternum with a figure-of-eight technique may be preferable to prevent

sternal dehiscence and wound infections, particularly in high-risk patients.

Class Ilb Recommendation; Level of Evidence = B

4. Rigid sternal fixation with bands or plates may reduce sternal dehiscence and

wound infections.
Class lIlb Recommendation; Level of Evidence = B

37



5 EEYIEY: PERIGPFERATIVE M ASNAGEYIEN]T

PFrevenilon and mansgement of siernal woand infectlons @

Harold L. Lazar et al. J Thorac Cardiovasc Surg 2016;152:962-72

Reality
- Simple wire technique (surgeon’s preference)

MEMO

ESPERT CiAENSLS HEVIEW: PEREGPERATIVE MANRALESTES]

PFrevention and mansgement of sternal woand infectlons @
Harold L. Lazar et al. J Thorac Cardiovasc Surg 2016;152:962-72
v Intraoperative prevention
5. Continuous insulin infusion should be initiated tomaintain
serum glucose level<180 mg/dL.

Class llb Recommendation; Level of Evidence = B

Reality

-> Strict control on immediate postoperative period (ICU)

ESPERT CUsRENSLS REVIEYG PERIEIPERATINE MANAGEYTEN]

PFrevenilon and mansgement of siernal woand infectlons @
Harold L. Lazar et al. J Thorac Cardiovasc Surg 2016;152:962-72

v Intraoperative prevention
5. Continuous insulin infusion should be initiated tomaintain
serum glucose level<180 mg/dL.

Class llb Recommendation; Level of Evidence = B

Reality

-> Strict control on immediate postoperative period (ICU)
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HEYIEY

Prevention snd mansgement of sternal wound infections I:!F

Harold L. Lazar et al. J Thorac Cardiovasc Surg 2016;152:962-72
v Postoperative prevention
1. External chest support vests may limit the incidence of sternal dehiscence
and infections.

Class IIb Recommendation; Level of Evidence = B
Reality

MEMO
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SESSION I

Lessons learned from MERS Outbreak in 2015

Current Situation of COVID -19 in Korea

Surveillance and Outbreak Investigation to COVID-19

Future Direction for Response to COVID-19

Recommendations from WHO-ROK Joint Mission on MERS
outbreak in 2015

< Core elements of APSED* IIl >

* Asia Pacific Strategy for Emerging
Diseases and Public Health Emergencies

42
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Build up Infrastructure after MERS Outbreak in 2015

ek ]

LR
R R

Progress of COVID-19 Outbreak
B —— TS = B

Progress of COVID-19 Response

H17] H27] H37| H471 Hls571
28 (1.20.~2.17.) (2.18.~5.5.) (5.6.~8.11)) (8.12.~10.11.) (10.12.~ current)
o2 Feheyat
2 E AT HE Mg 2-FURL YE Oh3 8 272 YE
siel S AE EY st AB1E Ha|=7] T2 EE ] SR U Ch Uy TR YT
TRt 309 10,7749 3,856 5,789% 608%
LR 56.7% (17%/30%) 10.1% (1,085 3/10,774F) 31.5% (903%F/2,868%) 4.8%(2778/5,789F) 36.5%(2228/608%)
AHUR (K| HE) 19 (3.3%) 2759 (2.6%) 33% (0.9%) 199 (0.3%) 18 (2.9%)
HojiA - svEHF = SVEHF = GHAEF = GHIAE HF - 24T
- s GHIE YR = = sve A
= 33 S HQIYRA |« MHX| CfF 23| A CfF |« OfEHE 2 S TCAIL0 |« 2 T3], SRAY, COf|« 2SAH, WY S 19|
ou EA IFZ JHel Thelel| = 2, oldnt B2 S H| M ITAIY, 229 So2| F0|8AY FHoE WY| AHo|Mo HEH ey
ik bk 2%8 Ll LY et Y ASY| 25, ASIT XS
H5Hg 5t
« DY K GoRRE [ 2B MBE AH2FI| |+ B A2lE7| © oE NEIE ARSI |- 2ol AElE Hals
o of A= xH = (04017) ZE SHRIYRAL 14| Y& 2T AY = 3T MY RA| = (10137) 33F2 ORI K
2zt Rz BRI E 8 ol23

* 3T Testing, Tracing, Treating Strategy
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Current status ( As of 21 Oct)

2 AR 0| U2 AR £8 (10.19. ~11.1.)

- S TR+ 125,424 »
o S AMYXE S 1450 vz, | =0
- K& :1.77% Qe el RY A,

271 (19%)

1%

HE ey,

469 (33%)

COVID-19 Response Strategy

Goal : Suppression of Health and Economic Damage
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KDoA

National Laboratory System establishment before COVID-19
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3T Strategy : Testing

Testing Number of Identified pts and Suspicious pts dentifed pts
25,000 e dentified pts —Suspicious pts 1,000
900
20,000 800
700
15,000 600
500
10,000 400
300
5,000 ‘ 200
100
. il HHM‘HH‘MHHHHMHW i \m‘\Umm\HuHHm\HMH.\HHH\HHHM ‘HHH\\H\“HMH\H\HHH| ’ HH\H‘\‘MMH”\‘HHHH\HM

- ChYP WEO| METIRA 292 S
E7| B AS 9IB HA 4TS &Y

- E2}0|E2 AR (Drive-Thru) MEXIZ A
- 93 AF METE A (Walk-Through
screening Station)

3T Strategy : Tracing

Investigation Risk Classification Management
RESHIZHO Assessment of Contacts of Contacts
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Osong Public Health Res Perspect 2020;11(1):60-63




3T Strategy : Tracing

Coronavirus Disease 2019 Contact Tracing in Korea: Sources, Categories, Collection, and Distribution of Data

i ':. ' . :*.;: .',T:- "‘:.'”
1 —1=1=" =] ===
[ | |

[ S L Aol T L —. Mimeinj ol g e gl o g
! L l L L]

Y Y e —— e L

e Fumia mom et

Park, S. at al Information Technology-Based Tracing Strategy in Response to COVID-19 in South Korea-Privacy Controversies. JAMA, 2020.

Result of cluster contact tracing of related to the COVID-19 outbreak
in Itaewon nightclubs, Seoul (as of 25 May)

? = | A T2 ZAIE A 2E (n = 246)
—— ! —TT B) A8 X|9 U Lol =8 Bt 1x,
—_— W 2Kt A AL S 22
—— L b - T (n = 118, of which 96 contracted
= l-..‘-'-u-T—,r the disease in Seoul nightclubs)
L ——
e w e i
L]
S + 36.0% among 246 cases
5 + 81.4% among in in Seoul
nightclubs
i - .
== s - —a

Kang CR et al. Coronavirus disease exposure and spread from nightclubs, South Korea. Emerg Infect Dis. Sep 2020: Appendix Figure 2.

3T Strategy: Treatment
Treatment and care system differentiated based on severity

Early detection Clas_smcatmn i Treatment and care
confirmed cases
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3T Strategy: Treatment
Living Treatment Centers for mild patients

G KDCA

Risk Communication — Daily Briefing & Social Media

As of 23 March
Avoid physical contact with other
people.
Put 2-meter “healthy distance”
between yourself and others.

& i &

. o No indoor

Nonightout  rqjigious fitness
gathering facilities

. bl | I

* - T
]

& — g —

Social distancing, distancing in daily life campaign

For the next 15 days,
please participate in enhanced
social distancing.

Stay home as much as possible.

Cancel or postpone non-essential travel
events, and social gatherings

High-risk facilities are strongly

\ded to suspend op:
Religious facilities, indoor fitness facilities,
nightlife venues

As of 21 March

As of 6 May
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Self Health Check Mobile App

Start 5 f " Proceed with daily Self L
mobile app Proceed with special quarantine form Health Check Check screening clinics
£

e dVAF

Future COVID-19 Response direction : Sustainability

Goal : Harmonizing Infection Prevention Control and Economic growth
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* EIS: Epidemic Intelligence Servi
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1. Category of infection after Craniotomy (i52)

7. Superficial incisional infections (60%) limited to the skin and
subcutaneous tissue.

L. Deep incisional infections may involve the subgaleal space and bone
flap.

. Deep organ space infections include subdural empyema/brain
abscess (14%), and meningitis/ventriculitis (22%).

2. Post-craniotomy infection rates ranging from 0.8% to 10%. (S. aureus
m/c)

o, Cranioplasty and bone flap replacement procedures -) Infectious

complications rates approaching 30%.
2. Risk Factors for Post—operative Infection

. Postoperative CSF(¥]24=9) leakage and early subsequent reoperation

. Surgery lasting longer than 4 hours

. Clean-contaminated and contaminated surgery

-
| S
T. Emergency surgery
a
o, Neurosurgical intervention in the preceding month.
H

. Synthetic dural (%) substitutes

o



3. Preventive Strategies

71, Administration within 1 hour before incision (2 hours is allowed for

the administration of vancomycin and fluoroquinolones),
Antibiotics with short half-lives such as cefazolin should be re-
administered every 3 to 4 hours during prolonged surgery to
ensure adequate drug levels throughout the period of potential
contamination, including the time of wound closure.

L. Discontinuation of the antibiotic within 24 hours after surgery is
completed.

. No evidence -)Preoperative hair removal reduces the incidence of
postoperative infection
Hair removal that is performed should be done as close to the time of
surgery as possible. (Clippers ) Razor)

2. Several antiseptic skin preparations have been used (chlorhexidine,
iodophor compounds, alcohol), but no agent has been definitively
shown to be more effective than another.

To provide effective antisepsis, these agents must remain on the skin
until they dry naturally, with avoidance of any pooling.

o, Adhesive barrier drapes with antiseptic embedded within the
adhesive may prevent bacterial contamination of the surgical site
throughout the operative procedure (reduce the incidence of SSI has
not been proven)

H. There is no reliable evidence to support having the patient bathe or
shower preoperatively with an antiseptic skin product.

A. Both the number of health care workers within the operating room
and traffic throughout the procedure should be kept to a minimum.

o. Adequate ventilation minimizes the particulates and bacteria in

the perioperative environment, and the use of high-efficiency

52



particulate air (HEPA) filters has been shown to reduce the rate of SSI

development.

4. Antibiotics

CNS predominantly by passive diffusion down a concentration gradient,
with physical barriers such as the blood-brain and blood-CSF barriers
functioning as the primary determinants of drug distribution.

Suitable empirical regimens for post-craniotomy infections typically
include a combination of vancomycin and a drug such as a third- or
fourth-generation cephalosporin that has antipseudomonal activity (e.g.,
ceftazidime, cefepime), with the addition of metronidazole when anaerobic

infection is possible.

7. B-Lactam antibiotics (penicillins, cephalosporins, carbapenems)

L. Third- and fourth- generation cephalosporins (cefotaxime,
ceftriaxone, ceftazidime)’

T. A --lactamase inhibitors (sulbactam and tazobactam)

2. Carbapenems (imipenem and meropenem)
. Vancomycin
Linezolid and Daptomycin

Rifampin

o » r o

. Fluoroquinolones (levofloxacin, ciprofloxacin, moxifloxacin)

N

Aminoglycosides and Polymyxin(colistin)

5. Superficial Infections

The most common infectious complication after craniotomy.



Local erythema, swelling, and tenderness at the craniotomy site with

suppurative drainage.

L. Diagnostic Imaging and Laboratory Data
CT or MRI — Fluid collections in the subgaleal (+3]3}) or epidural
spaces (2<])
ESR or CRP level may provide some assistance in detecting infection
and monitoring the response to therapy.
T& e FE7FE 70| i -7 POD 5YA= F¥0 2 Yas

C. A 87
Antibiotic therapy
Hyperbaric oxygen therapy is sometimes used to treat complicated

superficial infections, including those involving the bone flap.

6. Deep incisional infections: Subgaleal space and bone flap

7. Diagnostic Imaging and Laboratory Data
CT and MRI studies may show the presence of subgaleal or epidural
infection with bone flap destruction suggestive of osteomyelitis.
Hardware failure with surrounding bone lucency may also indicate

infection.

L. A 87
Antibiotics alone, débridement with replacement of the bone flap, or

surgical débridement with removal of the bone flap.



7. Subdural Empyema (Z25} )

. WS
Occurred more than 1 month after the craniotomy (50%°]4})

Seizures (25%)

L. Diagnostic Imaging and Laboratory Data
CT — A crescent-shaped fluid collection that is slightly more dense
than CSF

C. A 87
Surgical drainage, Antibiotic therapy is typically 4 to 6 weeks.

8. Brain Abscess

1. YA}

o[\

&

Signs and symptoms of postoperative abscess are frequently
nonspecific.

(Fever is present in only about half of affected patients)
Intraventricular rupture of a brain abscess — Sudden neurological
deterioration with obtundation or coma — Poor outcome 50%
(mortality 27%)

L. Diagnostic Imaging and Laboratory Data
Diffusion-weighted MRI — a high degree of specificity and sensitivity
in differentiating spontaneous abscess from other ring-enhancing
lesions, and its application to the diagnosis of postoperative brain

abscess may prove useful.

o



C. A8
Combination of surgical drainage and a prolonged course of

intravenous antibiotics is required (6 to 8 weeks)

9. Bacterial Meningitis

Bacterial meningitis is relatively uncommon after neurosurgical
procedures and complicates less than 1% of craniotomies.

Aseptic (chemical) meningitis (irritation from blood breakdown
products or from factors released by surgical materials such as dural
substitutes) is responsible for 60% to 75% of all cases of postoperative

clinical meningitis (%2 children and after posterior fossa surgery-2)

L. Diagnostic Imaging and Laboratory Data
Neuroimaging studies rarely assist in the diagnosis of postoperative
meningitis (meningeal enhancement 7} 80%2] ZFo| g+ & = 34}
oA 2 4= th)
CSF exam and culture — “gold standard”
CSF hypoglycorrhachia and pleocytosis with neutrophilic

predominance

C. A8
The infecting pathogen has been isolated and its susceptibility
profile determined, antibiotic therapy can be modified for optimal
treatment.
Corticosteroids typically provide symptomatic relief in patients with

aseptic chemical meningitis.
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* Deep sternal wound
infection(DSWI)

* Post-sternotomy
mediastinitis

Infect Drug Resist 2018 M*:I

Deep sternal wound infection

* Rare but potentially devastating complication
* The incidence between 0.2% and 3%

» Outcome impact
* Increased 30-day and 1-year mortality rates
* Reduced long-term survival
* Prolonged hospital length of stay
* Excess treatment costs

Deep sternal wound infection

* Cuases
* Direct wound contamination
+ Contiguous extension from adjacent structures
+ Descending head and neck necrotizing infections
* Blood-borne routes
*Range
* subcutaneous tissue
» Bone
« Cartilage
* Mediastinum - leading to the feared complication of mediastinitis
* in-hospital mortality rate ranging from 1.1% to 19%

A"




Unresolved mediastinitis

* Septic shock
+ Catastrophic bleeding

ATS 2015 Qﬁ.

Diagnosis

* Combination of clinical, laboratory and
radiological findings
*Clinical findings
* fever
* wound dehiscence

* purulent wound discharge
* Sternal instability

Classification
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Classification

Microbiology

* The most common
. coagul)ase-negative staphylococci (CoNS) and Staphylococcus aureus (S.
auréus

* CoNS
* chronic obstructive pulmonary disease (COPD), obesity, and wound
dehiscence

* S. aureus
* perioperative mediastinal contamination

* gram-negative rods
+ spread from concomitant infections (for example, pneumonia or
bacteremia)
+ often polymicrobial

Risk Factors

«complex and multifactorial
*no consensus has been reached
*Scoring system




Risk Factors

Preoperative Intra & Postoperative
*Sex ? * Intra
< Age ? * Use of BIMA

. * Prol PB
- Obesity , tro onged C

* FOS

DM R "

) * Re-exploration
* Smoking and COPD « Transfusion

Bilateral internal mammary arteries

AL

T

Bilateral internal mammary arteries

AL




Transfusion

* A meta-analysis(ATS 2016 )

« Almost 3-fold increase of sternal wound infection

* RCT(NEJM 2015)

- No difference
* RBC, PIt
* Immune system

cA™
Preventive Measures
» S.Aureus nasal carriage
« Skin preparation
* Optimizing premorbid conditions
» Antibiotics prophylaxis
T

S.Aureus nasal carriage

« 3-fold increase of sternal
infection after heart surgery

* Intranasal mupirocin

* Resistance
« Strict use vs routine use




Skin Preparation — preop shower

* Preoperative showering or bathing with antiseptic
preparations
* Commonly used
» No definite benefic over regular soap

* Soap by 2017 European guideline
* Chlorhexidine by 2016 American guideline

Skin Preparation

* Hair clipping
« Surgical site skin prep immediate
before incision
* Povidone-iodine
* Chlorhexidine

Optimizing premorbid conditions

1. Comect preoperatve hypos buminemis idefinsd o =gl )
hefore sanrgeny iF poaible (€T | Level B Evidence)
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Antibiotic Prophylaxis

* Instrumental
« 5-fold reduction in sternal wound infection
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Antibiotic Prophylaxis

» Topical use
* vancomycin or gentamycin
« AATS recommendation (class |,
level B evidence)

« Direct sternal administration

Y T TSN DU P —
e et el shivy w

DM control

» <180 mg/dL

« Continuous insulin infusion during the perioperative period
* Both AATS and EACTS strongly recommend
* Class |, level B evidence




Surgical technique

« Bilateral internal mammary
* Skeletonized technique

Surgical technique

* Prevention of sternal
instability and dehiscence
« Figure of eight
* Robicsek

Surgical technique

* Prevention of sternal
instability and dehiscence
* Figure of eight
* Robicsek




Management

* Antimicrobial treatment
* Surgical management

Surgical Management

» Aggressive surgical
debriment

» Open dressing
* Right ventricular laceration

* Prolonged immobilization for
mechanical ventilation

Infect Drug Resist 2018 Qﬁ.




Surgical Management

» Aggressive surgical
debriment

* Open dressing

* Right ventricular laceration

* Prolonged immobilization for
mechanical ventilation

* Closed irrigation

Fis. L Py il ol b o bl
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Surgical Management

» Aggressive surgical
debriment

» Open dressing
* Right ventricular laceration
* Prolonged immobilization for
mechanical ventilation
* Closed irrigation

* Primary or delayed closure
with vascularized soft tissue
flap

i

APS 2019 fd*l:.

Surgical Management - flap
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Surgical Management - NPWT

Fogass 1 By | e
T L e

JTCVS 2002

Surgical Management - NPWT

* Mechanisms
* Removing excess fluid and tissue debris removal
* Increasing wound perfusion
* Promoting the growth of granulation tissue
» Advantages
* Sternum stabilization
+ Early mobilization
+ Class |, level B
* Reduction in mortality and reinfection
* Decrease in hospital stay




Conclusion

* Rare but devastating complication

« Identifying patients with high risk and preventive measures
are important

* No significant decrease over the last decades
» More attention and refining treatment protocols

MEMO
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@ Introduction

infection is a common but avoidable
complication of any surgical procedure

Surgical site infections (SSIs) and
postoperative UTI : most common cause of
patlent morbidity

(@) Preventing surgical Infections

Antiblotic prophyiaxis

Non antibiotic measures—evidence based
bowel preparation

Preoperative halr removal

Antiseptic bathing

Double gloving

Hand-washing

Sterlle preparation of the operative fleld




("@ AUA guideline: Principles of surgical
antimicrobial prophylaxis

Surgical hand scrubbing: scrubbing with an alcohol solution:
comparable to traditional scrubbing

Sterlle preparation of the op fleld : the cornerstone

Surgical technigue play an Important role In preventing SSis.
Gentle tissue handling

Maintalning vascularity

Avolding hematomas or other unperfused spaces

Minimizing operative time

MEMO

Q General recommendations
@ for perioperative managements

Hair removal

preoperative hair removal should be avoided

but If necessary hair should be removed Immediately
before an operation.

Both clipping and depllatory creams resuited In
fewer SSI than shaving with a razor

preferable to use clippers rather than a razor.

Q General recommendations
W for perioperative managements

Hypothermia

Morbid myocardial events

Increased blood loss and the requirement for
transfusion

postsurgical wound Infections
prolonged hospitalization.




Q General recommendations
W for perioperative managements

Hypothermia

delay healing and predispose patlents to SSl,
suggesting that perioperative normothermia should
be maintained unless therapeutic hypothermia is
specificall Indicated

MEMO

Q General recommendations
@ for perioperative managements

supplemental perloperative oxygen

slgnificantly reduces postoperative nausea and vomiting
diminishes the decrease in phagocytosis and bacterial Killing
usually associated with anesthesia and surgery

reduces the rate of postoperative wound infection
among patlents Improve surgical outcome with little
or no assoclated risk.

@ Risk factors

Patient risk factors :

advanced age

malnutrition, diabetes, smoking, obesity
infections in nonsurgical sites
Immunocompromized status,

long preoperative hospital stay




@ Risk factors

Environmental risk factors :

Inappropriate skin preparation

preoperative hair removal, prolonged operation time
Inappropriate AMP

poorly controlled operating room ventllation system
inadequate sterilization of surgical instruments
forelgn body use In operation

Inappropriate drain use

Immature surgical technigues.

MEMO

(@  Risk factors - age

age and the risk of SSI remains unclear

144 485 surgical procedures reported that an
increase in risk was noted until the age of 65 years,
whereas the risk for SSI decreased after this age

(@  Antblotic prophylaxis

Reducing SSI, UTI : well established facts

Minimize the effect on the patients normal bacterial
flora

Minimize adverse effects of antibiotics

Minimize the emergence of antibiotics resistant
strains

Cost effectiveness
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(@  Antiblotic prophylaxis

It Is well known that antimicroblal agents should be
administered 30 min before the operation

bactericidal concentration of drugs Is established In
serum and tissue by the time an incision is made

Additional doses should be given every 3—-4 h during
the procedure to maintain therapeutic levels for a

few hours after the incision is closed.

(@  Antibiotic prophylaxis

SSi rate

0.6% who received AMP preoperatively,
1.4% perioperatively during 3 h after an incision

3.6% postoperatively : more than 3 but less than 24
h after an incision

(@) surgical wound classification
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@  Incidence of SSI

by Category of Wound Contamination
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@  surgical site infections

Surgical site infection (SSl) is a type of hospital acquired
Infection following surgery, related to the surgical site

Occurs
within
30days
after
operation

@  Incidence of SSI

by Category of Wound Contamination
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@  Hi=oetil opertalon

Kidney & Ureter

1. Aspiration & sclerotherapy ZI& A% &% S X 232Y
2. Renal anglo or PCN ZIIA MT QF Mk

3. URS &30l 2& HNM&

A.PNL B M HA &

5. Open ureterolithotomy DHISZ) 2 A&

6. simple nephrectomy (Donor nephrectomy Z &)

7. Radical nephrectomy. Z2XI& MUMGFS

MEMO

@  Hixotil opertalon

Bladder

1.TURB 2= W¥ &S

2. Radical cystectomy (Bowel Preparation 1)
3. Antl-reflux OP & ARE (AT WIS)

4. PNL 2% 41N HINE

5. Hydrodistension L&2{aha

@  HixoStil opertalon

Prostate

1. TR Bx ZEMOI F=I T MEM F2U4H
2.TURP ZRH HEM FNIE

3. Open prostatectomy JHSE MEM MG
4. Radical prostatectomy 2 X1 MEM HF@=




(@  HixOIet opertalon

Scrotum & Testis

1. visual urethrotomy. 2 =210t @ JAM

2. Orchiopexy & 3=

3. Varlcocelectomy FAIZUT HIHE

4. Hypospadias repair 20l W&

5. Vaselllnoma Removal & SKin Graft, Penoplasty
HASAAHSD DS01A S, S34%s

6. Vasovasostomy U 2orE

7. Penile prosthesis SFEYSUASE

MEMO

(@  HIxOIStt opertaion

Female Urology
1. TVT, Cystocele repair 2&% HIOIZ ndY, YL DS
2. Sling OP, Vesicovaginal Fistula S8+& WIS O3S

QI procedure AM+=
ESWL [Extracorporeal Shockwave Lithotripsy) ~ Suprapublc Cystostomy
Cystoscopy Testlcular Blopsy
Urethral dilatation Sperm Extraction
UDS (UroDynamicStudy) Clrcumcislon
Vasectomy

(@ AUA Recommendations

Open/ laparoscopic surgery without entering urinary

tract

(prophylaxis Indicated If risk factors)

Level of evidence: Ib, lll, IV

Single dose of Iv cephalosporin vs no prophylaxis : significantly lower overall
Infection rate [8% vs 27%]

In a prospective but nonrandomized comparison of 424 hand-assisted
laparoscopic nephrectomies with and without antimicrobial prophylaxis
[cephalosporin) : wound infections occurred significantly more often in patients
without prophylaxis (13% vs 5.4%)




(@ AUA Recommendations

Open/ laparoscopic surgery without entering urinary

tract (prophylaxis indicated if risk factors)

Level of evidence: Ib, lll, IV

Single dose of iv cephalosporin vs no prophylaxis : significantly lower
overall infection rate (8% vs 27%)

In a prospective but nonrandomized comparison of 424 hand-assisted
laparoscoplc nephrectomles with and without antimicroblal prophylaxis
(cephalosporin) : wound Infections occurred slgnificantly more often In
patients without prophylaxis (13% vs 5.4%)

MEMO

(@ AUA Recommendations

Open/ laparoscopic surgery involving intestine
(prophylaxis indicated in all patients)

Level of evidence: Ia, IV

RCTs for urologic surgery Involving bowel (primarily urinary diversion, with or
without cystectomy) have not been reported

meta-analyses of percutaneous endoscoplc gastrostomy, appendectomy, and
colorectal surgery confirm benefit to antimicroblal prophylaxis In the setting of
surgery Involving Intestinal components
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@ Conclusion

Most of cases, catheter may need to be held.

guidelines for preventive antibiotics considering urinary tract
infections must be presented

Infective parameters are constantly Improving
to Induce the proper use of prophyiactic antiblotics In surgery

to prevent antibiotic resistance and reduce surgical site
infection.

Systematic management is necessary

MEMO
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Prevalence of SSI
(Surgical site infections)

* 1.9% of all surgical procedures

(2006-20009, in the USA)

* 2.0 -9.7% in Korea (1995-2010)

Kil Yeon Lee, et al. J Korean Surg Soc (2011)

» For all orthopedic procedures: 0.6 - 2.55%

K. Keely Boyle, et al. Curr Rev Musculoskelet Med (2018)

SSI for orthopedic surgery

Hand surgery: < 1%
Joint arthroplasty:

— Total joint arthroplasty(1.31%)
— Revision hip arthroplasty(1.94%)

— Revision total knee arthroplasty(4.57%)
Joint Arthroscopy: 0.04% to 0.42%

Foot and Ankle : 6.5%

Orthopedic Oncology: 10.1%

Joseph Letzelter et al. J Am Acad Orthop Surg (2019)
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60% to 70% of open

fractures are contaminated
by bacteria.

risk of infection correlates

significantly with the degree
of soft tissue injury.
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Antonia F. Chen, MD, MBA and Gregory A. Brown, MD, PhD. J Am Acad Orthop Surg (2020)
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Definition of Periprosthetic Joint Infection

Definition
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The Journal of Arthroplasty (2014)

Definition of infection after fracture-related infection,

as proposed by Metsemakers et al.
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Multidisciplinary diagnostic algorithm for infection after fracture
fixation (IAFF), suggested by Metsemakers et al.(2018)
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Multidisciplinary diagnostic algorithm for infection after fracture
fixation (IAFF), suggested by Metsemakers et al.(2018)
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Pin tract infection

21%-42%

establishing a communication though the
pins between environment and bone
Loosening, osteomyelitis and loss of fixation

redness surrounding the pin tract skin : not
necessarily an infection sign.

MEMO
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Pin tract infection

prophylaxis and treatment

E. Guerado et al. Injury. (2019)

Four key principles

in the treatment of osteomyelitis

by Cierny and colleagues

1. Debridement and dead space management

2. Stabilization
3. Soft tissue coverage

4. Adequate antibiotic administration
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DIAGNOSIS
(DEFINITIONS)

The ACCP/SCCM Consensus Conference
Committee (1991)

* SIRS: Systemic Inflammatory Response
Syndrome

A clinical response arising from a nonspecific
insult manifested by >2 of the following:

* Temperature: >38°C or <36°C

* HR: 290 beats/min

* Respirations: >20/min

*« WBC count: >12,000/mL or <4,000/m

L or >10% immature neutrophils

Bone et al. Chest. 1992;101(6):1644-55.

MEMO
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The ACCP/SCCM Consensus Conference
Committee (1991)

* Sepsis
;SIRS 70| £S5 M Z 0| Q| AL 2| oot Hez
ofMElE= A
* Severe sepsis
A 7| 2™, K23 (hypoperfusion) £ A&t 2 &l IfE S,
‘I t & (hypoperfusion) 3 2HF 0| & (perfusion abnormality)2 R4t &

A
|_‘|1 £ = 84 & Ef{(mental status)ol oM BgIE oS 4= 91X
m o|of| ‘-‘_1L°FE|7(| = %=
 Septic shock
AT =W K202 S50, 2F 0|40 & HES 22 2%t

NEe

MEMO

2001 SCCM/ESICM/ACCP/ATS/SIS
International Sepsis Definitions
Conference

. S= O17<‘Io| < 35t 7§ 30| X| 8t SIRSQ XIEP7|

Zuf-E K| LEAT A 1Jﬂ(too sensmve)OFj THEO[X|
2F 2 (non-specific).

- QJ2ie Hole Ao oot e vzl Haty
T = (staging) B Htobi L} 02 8 625t £
o
=

- 0|2{3H 872 2317] Y3 SIRS 7| Z0f
biomarkers 5 2 %7150 0| 2f0f Tf Lf2 g 0| S 1
= X O 74 o
=2 T MO

The Third International Consensus
I(Jefini)tions for Sepsis and Septic Shock
2015

* Sepsis; life-threatening organ dysfunction caused by
a dysregulated host response to infection.

ol Cifet QIM| o nt=ok BhS0f 2|5 X FH 2l
7| £H0| Yot= SEK




SOFA score

T Ty ey ——

A N ) e

e
Organ dysfunction can be identified as an acute change in total SOFA score 2 points consequent to the
infection

A SOFA score 2 reflects an overall mortality risk of approximately 10% in a general hospital population
with suspected infection

JAMA. 2016;315(8):801-10.

MEMO

Quick SOFA (gSOFA)

* Respiratory rate >22/min
* Glasgow Coma Scale <15 (Altered mentation)
* Systolic blood pressure <100 mmHg

Septic shock

* A subset of sepsis in which underlying circulatory
and cellular/metabolic abnormalities are profound
enough to substantially increase mortality.

=
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Criteria for septic shock

* A need for vasopressor therapy to maintain a mean
arterial pressure (MAP) >65 mmHg

MAP>65 mmHg= 7 X|5}7| 2|3l vasopressor &

* A serum lactate >2 mmol/L (18mg/dL) despite
adequate volume resuscitation

MESH WX 20| = S5+ lactate >2 mmol/L

->hospital mortality is in excess of 40%

MEMO

Pathogenesis
[ = |

Clin Med (Lond). 2018; 18(2): 146-149.

MANAGEMENTSs
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1. &M & (Resuscitation)
2. ZZ0|1 M SAH X| 2 (Prompt and
appropriate antimicrobial therapy)
3. MESH =M K| F(Accurate fluid balance)
4. Al M™(source control)
Tom Evans. Clinical Medicine 2018;18(2):146-9
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Surviving Sepsis Campaign

Haiiar -1 Bainddla ]

Fisinipiiinliie ol S PRy v Campaigns

The Surviving Sepsis
Campaign Bundle

* Hour-1 bundle

1. Measure lactate level. Remeasure if initial lactate is >2 mmol/L

2. Obtain blood culture prior to administration of antibiotics

3. Administer broad-spectrum antibiotics

4. Begin rapid administration of 30ml/kg crystalloid for hypotension or
lactate >4 mmol/L

5. Apply vasopressors if patients is hypotensive during or after fluid
rers)gsZitatiog to mataianAP265 myrgHg ¢

Hour-1 Surviving Sepsis Campaign Bundle of Care.

96



1. Measure Lactate Level
« X &FA F(tissue hypoxia)

* initial lactate is elevated (> 2mmol/L)
->remeasure within 2—4 h

MEMO

. Obtain Blood Cultures
io

'UN
-

r to Antibiotics
cWHSO|LE Il g £37F O k| = RO A
A 00 St X[ G2 OF7|51X| Qb= Bt
AR FOE AIRSH| o A Ojd = Y
2 (blood culture 82 A48l OF SHCHBPS)

MESHD| M= &2 gtak £| 2Bt aerobic and
anaerobic blood cultureS E&SHCY,

3. Administer Broad-
Spectrum Antibiotics

HHEEN IEY £33 2| AX|2RE 750t YH 1At O]
LHofl 7524 &K 7} & Of £ 0] Of BHCt. (strong recommendation,
moderate quality of evidence)

2) HESOIL T &3 BXOM 75 A= 2 Row
%ﬂﬂﬁs*-"‘-%‘t*ftf EE27MX Ol o el FH &
1=

=
X7+ & 0] £| 0] OF StCH(including bacterial and potentially fungal or
viral coverage). (strong recommendation, moderate quality of
evidence)




3. Administer Broad-
Spectrum Antibiotics

- M SR E MEISET| QI HEEA] nfsforet QXS
a. ZE SO0 M2 Yutxol BF HEet BRIl 2 Hol AT
=g
o =
b. KA, HE, HSOIN BF £

c. =X FFo LY HE

d. ®9 ZE (neutropenia, splenectomy, poorly controlled HIV infection
and acquired or congenital defects of immunoglobulin, complement
or leukocyte function or production)

e. LIO|, &txto| 7|x Z&t: DM, Liver or renal failure, indwelling
catheter

MEMO

3. Administer Broad-
Spectrum Antibiotics

* Multidrug-resistant pathogen 2|} OF & [If
Prolonged hospital stay

Recent antimicrobial use

Prior hospitalization

prior colonization or infection with multidrug-resistant
organisms.

ISR

» Critically ill septic patients at high risk of infection
of multidrug-resistant pathogens (Pseudomonas,
Acinetobacter...) ->Add gram negative agent

3. Administer Broad-
Spectrum Antibiotics

* broad-spectrum p-lactams & carbapenemsOi| CHe LIS 7
(gram-negative bacilli)2| 2|2 S BtEA] 0.

* Risk factors for MRSA - vancomycin or teicoplanin

* Risk of Legionella species = macrolide or fluoroquinolone




3. Administer Broad-
Spectrum Antibiotics

+ Candida species 2| & 5} OF 2 [If
* Immunocompromised status (neutropenia, Chemotherapy, transplant, DM,
Liver failure, CKD), prolonged invasive vascular devices (HD catheter,
CVCQ), TPN, necrotizing pancreatitis, recent major surgery(abdomen),
prolonged administration of broad-spectrum antibiotics, prolonged
hospital /ICU admission, recent fungal infection, multisite colonization
« 48 ™ S # M ZM echinocandin (anidulafungin,
micafungin, caspofungin) AH& 2 12{5}0{0f 5= E ¢
« Patients with severe illness in those patients with septic shock, who have
recently been treated with other antifungal agents
* Candida glabrata or candida krusei infection is suspected from earlier
culture data

MEMO

3. Administer Broad-
Spectrum Antibiotics

4) MotHIZAY FE JENO| A= RO TAH oYX Y F
o FXl= HYBIA| @

U E=Ch(e. g., severe pancreatitis, extensisve burn

5) YES0|LL TS &I BRH0| A OF2I8T} S sto| UK nf S
o of2 E90| w2 ANl SN 83 H2H0] BRsIThBPS)

6) WYY 239 X7 X[2E5 281 7MY 7Hsd U= 2F0| R=
N Ao B8 X| 27t 25T} (using at least two antibiotics of
different antimicrobial classes). (weak recommendation, low quality of
evidence)

3. Administer Broad-Spectrum
Antibiotics

7) oSN 437 Qs ESS 2 =
25 QohM HE a¥S ot A Eote A2 ATE[X]
4 =C}. (weak recommendation, low quality of evidence)

H=2 matst

Ml
loa
qr
alis
10
>t

BUEI ALY US| RESS 9o} yEaYS
S AFZSHE 22 AESH| BETH (strong

recommendation, moderate quality of evidence)
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3. Administer Broad-
Spectrum Antibiotics

0) BHo} Y=Y A28 9IofA 7|0 HERYO| ALSE
AT SHIE Lol 20| HEFLY R H Y
£ 20| A

Ol HE&

e
a=

= de-escalation) S}
THYF AL a7t 4ol E S

MEMO

ct.

3. Administer Broad-
Spectrum Antibiotics

10. HS oo a0t BAE MY YA HES

A8l 7-102 2 g 2 E 2| 7| 2H0| HEDBICE (weak
recommendation, low quality of evidence)

L} H{QHO| ETHs 8 2+
TaolLf sioels

evidence)

3. Administer Broad-
Spectrum Antibiotics
12. B2 £E 22 20| X0l Yol THo| of
off i E UM SHO| Y= SRS A TH7| 2 AHE

O] M A3}t (weak recommendatlon, low quality of
evidence)
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3. Administer Broad-
Spectrum Antibiotics

14. Procalcitonin = X[ 2] 582 I H T SHALO| A K|
AHE717HE EFE A7 7] 28 AFEE 2= UL (weak
recommendation, low quality of evidence)

15. Procalcitonin =X|= Z£7|0| lldE5 0 2 2 AX|TH
I 5o ZEel Ay SH7F MEH el eRtoM X
ddH o] SEE ?loh AHEE & QUL (weak
recommendation, low quality of evidence)

MEMO

Empiric Antibiotics for Sepsis
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Surg Infect. 2018;19(2):147-154.
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4. Administer IV Flu

cHESH O &3 oSN S5 4Y0|H X 22t
2= (resuscitation) = FA| A& SH= A2 Ao

(BPS).

- Ij §9§ oIt Hl 27 (hypoperfusion) &M EJ Ol A 2| A7
ol

=
2 XS 3 AlZE O|LHOfl |2 30mL / kg@l TV crystalloid
fluidE £0 & A2 H13HCH(strong recommendation,

« 7| ol M S AR YIS Kb X F7HOL0] =7}
TS =Zot=s AS ILBCHBPS).
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4. Administer IV Fluid

* Vasopressor/} ot I 43 SHAIO| & 7|
ZH i WY (MAP)S 65mmHg=E # 1BHC}
(strong recommendation, moderate quality of
evidence).

- 22ls 23 7(‘|-'_.i|'$r(tlssue hypoperfusion)2| X|
Ol lactate ==X| 7} == ZHXIO A{ lactate H &2}

SHE M2 xEL A2 #L OFEf(Weak

recommendation, low quality of evidence).

H
=
=

MEMO

5. Apply Vasopressors

* should not be delayed.

s B A A 2 EYO0| =LK B ER
MAP> 65 mmHg= 7X[5H7| 2o & 1 A[ZF O|LY

Ol vasopressor £ 0.

5. Apply Vasopressors

1) Norephmephrlne = first-choice vasopressor=2 # 11
Cl(strong recommendation, moderate quality of
Vldence)

2) Vasopressin (£[CH 0.03 U / min) (weak
recommendation, moderate quality of evidence), E=
ephmephrme (weak recommendation, low quahty of
evidence)2 target MAPOH = EFSEI] 5
norephinephrine0i| 3=7+35}74 I—|' vasopressin (Z| CH
0.03 U / min) (Weak recommendatlon moderate
9ua11ty of eV1dence) = nore ]%hmeﬁhrme 222

|T|O Q‘J_EZdE |_—Lo

=0|
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5. Apply Vasopressors

UL 5=l SFXFOJ| A B norephinephrine Cf 41 dopamine
AESH= A2 HESHCH(e.g., patients with low risk of
tachyarrhythmias and absolute or relative bradycardia) (weak
recommendation, low quality of evidence).

HAE 7|5 BHS I8l MEH dopamine= AHESH= A
2 HZESHR| 94=Cl(strong recommendation, high quality of
evidence).

5) M Aot MY E0] 2 vasopressor AFE 0| & &7+ X|
L8 2l hypoperfusion2| SHE E0|= 2HXI0f|A|
dobutamine AH&S M & BHCH(weak recommendation,

njo<

rirrot

low quality of evidence).

MEMO

Bundle Element Grade of Recommendation and Level of
Evidence

1. Measure lactate level. Re-measure if initial
lactate is > 2 mmol/L

2. Obtain blood cultures prior to administration
of antibiotics

3. Administer broad-spectrum antibiotics

4. Rapidly administer 30 mL/kg crystalloid for
hypotension or lactate > 4 mmol/L

5. Apply vasopressors if patient is hypotensive

Weak recommendation, low quality of
evidence

Best practice statement

Strong recommendation, moderate quality
of evidence

Strong recommendation, low quality of
evidence

Strong recommendation, moderate quality

during or after fluid resuscitation to maintain of evidence

mean arterial pressure > 65 mm Hg

Source contro

7

=
controlO] EQst 22 7 a8}
Msto, REHO| LH2{ Xl = ofstN =2|H o2 HEXQI

= L gl AM A 3o
ST2 ETe BE 3 SA HAots Xg At
(BPS)
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The Surgical Infection Society Revised
Guidelines on the Management of Intra-
Abdominal Infection

MEMO

* Higher-risk patients
1) sepsis or septic shock
2) APACHE 1I score >10

* Potential higher-risk patients
1) diffuse peritonitis

2) delayed or inadequate source control

Source control

A|Zt O| LY source controlZ S OF tL} (Grade 2—B?.
o 24 23 Fxjo| A0 2
source control = SHfOF ®+LC} (Grade 2-

Ol
> 1
|orlo
=t

oF \J
or
Ot
fiml
rg
bt
>
ot
i[>
0
1=
o
Hu
w2
o
o}
a
(¢}
(e}
o
=
=
S,
mjo
ot
k=)

source controlO| 7HSSHCHH severe peritonitis
U BHALO A A 2l E re-laparotomy S Al HSHA
&= 40| £CH(Grade I-B)
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Recommendations for Empiric Antimicrobial Therapy
Community-acquired Intra-abdominal Infection

- Lower-risk patients Higher-risk patients

Single agent Ertapenem Piperacillin-tazobactam
Moxifloxacinc Doripenem
Imipenem-cilastatin
Meropenem
Combination  Cefotaxime or ceftriaxone + Cefepime +
regimens metronidazole metronidazole
Ciprofloxacin + metronidazole Aztreonam +
metronidazole +
vancomycin

MEMO

Recommendations for Empiric Antimicrobial Therapy for Health
Care-Associated Complicated Intra—abdominal Infection

General approach

Pi illin-1 b; il imi ilastatin, or cefepime plus metronidazole, with ceftazidi
me plus i and plus i plus in as potential i
Supplemental agents

Potential pathogen Recommendations

Enterococcus faecalis Addition of ampicillin or in if not using pil
azobactam or imipenem-cilastatin

Enterococcus faecium Vancomycin or teicoplanin

Vancomycin-resistant Enterococcus spp. Daptomycin or linezolid

MRSA i i i in, or linezolid

ESBL-producing or AmpC-B-| ing En  Use of a broad-spectrum carbapenem

terobacteriaceae

KPC-producing Enterobacteriaceae Combination therapy with a broad-spectrum carbapenem plus
an ami N in, or ti ine: or o
vibactam

MDR strains of i C ination therapy with an aminoglycoside plus colistin, or
< . or P p

MDR strains of Aci i Combination therapy with a broad-spectrum carbapenem plus
an ami N in, or ti "

Candida albicans

Non-C. albicans spp. An echinocandin

An echi in (ani i in, mi in) for
critically ill patients, fluconazole for less critically ill patients

Biomarkers

* WBC, CRP

* Lactate

* Procalcitonin
; the host-response marker
; early detection of infectious process in critically ill patients
; bacterial vs. viral disease (antibiotics use)

; Procalcitonin plasma concentration rises very rapidly (6-12h)
after infection- best diagnostic value

+ Mid-Regional pro-Adrenomedullin
; good relation with prognosis and mortality rate
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Spoto et al. Sci Rep. 2020; 10: 16605.

SEPSIS

* MEDICAL EMERGENCY

-. EARLY DIAGNOSIS
-. UGENT MANAGEMENT
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E-mail : siskorea3@gmail.com
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Product Dimension e
Product Name BHacy
Thickness Size (cm)
2mm 10x 10 M3032210
2 10x10 M3032210
®

B ETAfO(l m N 10x 20 M3032212
X b i 5mm

H|™XtA Antiseptic Foam Dressing 20x 20 M3032216

35x50 M3032218

5x5 M3032222

® F“ 5x10 M3032223

B ETAfoa m il 2mm 5x20 M3032227

B 730l WSt ot A YR TS S 10x10 M3032227

10x 20 M3032231

@ (9 5x5 M3030772
BETAfoam® T .. -—

FHEE Y EB So| I 1N B3 8x8 M3030521

PVP-, povidone-iodine.
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Zip is a non-invasive skin closure that lowers the

risk of wound-related complications.l'2 See how it

stacks up against traditional sutures and staples.

wound-related
complications

Zip uses an isolation zone and dynamic compression
technology to create a puncture-free skin closure, allowing
less bacterial penetration into the wound.’

application

With non-invasive application, Zip is 4x faster to apply
than sutures.”

patient satisfaction

Zip patients experience less pain, a greater range of motion
. - 256
during recovery, and reduced scarring.
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