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Definitions

Term Definitions

Infection Identifiable source of microbial insult

SIRS >2 22 of following criteria are met:
Temperature 38°C or <36°C
Heart rate >90 bpm
Respiratory rate >20 bpm or PaCO, >32 mmHg or mechanical ventilation
WBC >12,000/ML or <4,000/HL or band forms >10%

Sepsis SIRs + documented infection

Severe sepsis Sepsis with organ dysfunction, hypoperfusion or hypotension

Septic Shock Sepsis with hypotension and perfusion abnormalities despite adequate volume
replacement

MODS Presence of altered organ function that need intervention

Pathogenesis of sepsis
® Bacterial components (Cell wall)

® Host immune responses; 3 major entities
O Cytokine cascade
Pro-inflammatory cytokines (T helper 1 (Th,))
Anti-inflammatory cytokines (T helper 2 (Th,))
O Mediators: NO, O,
O Apoptosis of immune and non-immune cells
Role of cytokines
Sepsis is associated with the production of many cytokines including:
® Pro-inflammatory cytokines (early phase; SIRS): IFN-Y, TNF-QL, |L—1B, IL-6, IL-8,IL-12
® Anti-inflammatory cytokines (late phase; CARS): IL-4, IL-10, IL-13
IL-6, IL-8 #n15ANwNUL DY wmzLﬁ]mﬁamwumﬂﬁqﬂuﬂﬂ% sepsis 1184910 1L-6, IL-8 azﬁﬁuqﬂmm
6-12 Fluavdaaniiudl sepsis usia3eq uds process SudunAoumintu fusniifnisaseenulunne sepsis
fio TNF-0L Gais1sinay detect laiviu diosduauldindn bacteria hgnszuadenudianzidongiaay detect 16 34
Tuanaduads lile 1n3aee IL-6, IL-8 wey wswsiu peak lutisiiauldiud clinical sepsis uilisnanzidon
@ anti-inflammatory cytokines azauslu late phase Lﬁamgug’maﬁum pro-inflammatory
cytokines @i anti-inflammatory cytokines fidin1sfnenfueas e 1L-10
Pro-inflammatory cytokines %ﬁmiﬂizﬁu biochemical systems (complement system, coagulation
pathway, kinin, ete.) ﬂiaéju endothelial cells, PMN/platelets ﬂﬁﬂﬁuﬂzﬁﬂﬁi release secondary mediators
TauA NO, prostaglandins, vasoactive agents, endorphins, free-O, radicals, Wudu Naﬁlﬁmﬁuﬁaa systemic

effect @199 1w 14 U1 v uae Sou
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Sequential Stages in Sepsis

Stage 1:
Stage 2:

Stage 3:

Stage 4:

Surgical

Surgical

30 days

In response to injury /infection, the local environment produces cytokines 5ufl SIRs

Small amounts of cytokines are released into the circulation: SIRs mmﬁu ﬁmiﬂizﬁumia%’m

cytokine ponuINBlALAA systemic inflammation

- Recruitment of inflammatory cells

- Acute Phase Response

- Normally kept in check by endogenous anti-inflammatory mediators (IL-10, PGE2, Antibodies,
Cytokine receptor antagonists)

Failure to control inflammatory cascade: SIRs mmﬁﬁuﬁﬂ lsi’fQQMWﬂ 53 control inflammation Txlé 3

i1 organ failure

- Loss of capillary integrity

Stimulation of Nitric oxide Production

Maldistribution of microvascular blood flow

- Organ injury and dysfunction

Compensatory anti-inflammatory response syndrome (CARS] Auldlnamelazidenias IL-4, IL-10,
IL-13 Lw@z11n9) 1ia multi-organ failure

- Inappropriate and excessive anti-inflammatory responses

- Immunosuppression

- Multiple organs injuries

- Significant morbidity and mortality

Infection

Definition

Infections that require operative treatment or result from operative treatment
Specific Surgical Infections

- Surgical Site Infections

- Skin and Soft Tissue Infections

- Intra-abdominal Infections

- Sepsis

- Organ specific Infections

- Catheter Related Infections

- Post-operative Nosocomial Infections
Site Infection (SSI)

Definition of SSI

An infection related to an operative procedure that occurs at or near the surgical incision within

after surgery or within 1 year if a prosthetic implant is in place



Epidemiology

SSlis most common nosocromial infections

38% of nosocromial infections

Overall rates at 14 and 30 days of 3.1 and 4.8 per 1000 procedures
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Increased total costs of treatment more than 300% TuusewelneiinisAnwinaiin nsiia

surgical site infection a¥ylieRTINITUBULTINGIVIBUIUTU 12.5 Tu waztdealdaniuTudnauay

4,544 ym

Non-teaching hospitals: 4.6%

Small hospitals (< 500 beds): 6.4%
Large hospitals (>500 beds)

Teaching hospital : 8.2%

Increased risk of SSI'in cancer surgery procedures
Rate of SSI due to surgical procedures
Gastric surgery: 2.8-12.3%

Colon surgery: 4.3-10.5%

Small bowel surgery: 5.3-10.6%
Liver/pancreatic surgery: 2.8-10.2%
Exploratory laparotomy: 1.9-6.9%
Appendectomy: 1.3-3.1%

Rate of SSIin ambulatory surgery is relatively low (3/1000 procedures at 14 days,4.8/1000

procedures at 30 days)

Classifications of SSI

Incisional infections

1.1.

Superficial infection : limit to skin ile sheath

1.2. Deep incisions agwiledu muscle

Organ/space infections

In case of deep incisional SSI, tenderness may extend

beyond the margin of erythema and creptus,

cutaneousvesicle, orbullae may be present

Skin

Subcutaneous
tissue

Deep soft tissue
(fascia & muscle)

Organ/space

Al

Superficial

incisional SSI

Deep incisional
SSI

Organ/space
SSli




Classifications of surgical wounds
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Class

Definition

Class I: Clean

Uninfected operative wound where no inflammation is encountered and

respiratory, Gl, genital, and urinary tracts aren’t entered.

Class 1l

Clean/contaminated

Operative wound that enters the respiratory, Gl, genital, or urinary tract under

controlled conditions without unusual contamination when no infection or major

break in technique has occurred

Class Il

Contaminated

Open, fresh, accidental wound from surgery with a major break in sterile technique

or gross spillage from Gl tract; incision in which acute, nonpurulent inflammation is

encountered (including necrotic tissue without evidence of purulent drainage, such

as dry gangrene).

Class IV:
Dirty/infected

Old traumatic wounds with retained devitalized tissue; procedures with existing

clinical infection (purulence already present in wound) or perforated viscera.

Wound class, representative procedures, and expected infection rates

WOUND CLASS

EXAMPLES OF CASES

EXPECTED INFECTION RATES

Clean (class I) Hernia repair, breast biopsy specimen 1%-2%
Clean/contaminated (class II) Cholecystectomy, elective GI surgery (not colon) 2.1%-9.5%
Clean/contaminated (class II) Colorectal surgery 4%-14%

Contaminated (class 11I)

during bowel obstruction

Penetrating abdominal trauma, large tissue injury, enterotomy | 3.4%—13.2%

Dirty (class IV)

Perforated diverticulitis, necrotizing soft tissue infections 3.1%-12.8%

Risk factors of SSI

Several other patient characteristics have been identified as risk factors for SSI

- Age
- Diabetes

- Obesity

- Cigarette smoking

- Immunosuppression

- Malnutrition

Preoperative colonization with potentially
pathogenic microorganisms

Presence of infection at a nonsurgical site
History of prior skin infection

Recent surgery

Duration of preoperative hospitalization

Severity of underlying illness(es)

Several factors related to the surgical environment and operative practices have been identified

as risk factors for SSI. These include:

- Preoperative hair removal (particularly shaving)
- Inordinate personnel traffic during an operation
- Excessive use of electrosurgical cautery units

- Presence of a prosthesis or other foreign body

- Degree of tissue trauma

- Need for blood transfusion
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Factors that may impact the rate of SSls (apart from antimicrobial prophylaxis) include

Attention to basic infection control strategies

- Surgical technique

- Prolonged duration of surgery

- Hospital and operating room environments

- Instrument sterilization

- Preoperative preparation (surgical scrub, skin antisepsis)

- Perioperative management (thermoregulation, glycemic control)

- Underlying medical condition of the patient

National Nosocomial Infections Surveillance (NNIS) risk index category
19 parameter 3 8819 Aa Wound class, ASA class, Waz Length of procedure i predict AuEEail

zLAn SSI

Risk factor Point

Wound class

- Clean or Clean/Contaminated 0

- Contaminated or Dirty/Infected 1
ASA class

-lor2 0

- 3,4, 0r5 1

Length of procedure

- <75"™ percentile of similar procedures 0

- >75" percentile of similar procedures 1

Prevention of SSI

Hand hygiene and barrier devices:

- Cleansing of hands and forearms with an antiseptic agent

- Alcoholic solution may be as effective as traditional hand scrubbing with antiseptic soap for
prevention of SSls

- Either antimicrobial soap or an alcohol-based hand rub may be used

- The primary role for barrier devices is to protect operating room personnel from exposure to
infectious blood or body fluids. Their role in SSI prevention is not supported by rigorous

study
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Preoperative control

® (Control patient blood sugar

Tu DM 9giln1g hyperglycemia Fsilnavinlit PMN & phagocytic function amas 1ia infection e
187U UBNINUU hyperglycemia S3vinluiinisad1s collagenase un@u vl wound healing
process 41a3 fnaunsanIuANsERUIMmAatGenlE <200 me/dl 8n31NaiAn SSI Ateeaniily

enlildmuauszavdinaluien

Metabolic stress response

4 Stress hormones and peptides

4 Glucose
¥ Insulin .5

! ¥

Immune dysfunction 4+ FFA 4+ Reactive O, species #Platelet aggregation

4 Ketones
4 Lactate 4 Transcription factors +tPA activity

Y
Infection dissemination l 4 Secondary mediators 4PAl levels

Cellular injury/apoptosis
Inflammation
N Tissue damage
Altered tissue/wound repair <
Acidosis
Infarction/ischemia

Prolonged hospital stay
Disability
Death

® Decolonization & antiseptics

Infection prior to elective surgical procedures should complete treatment
Preoperative skin cleansing with Chlorhexidine-alcohol is superior to povidone-iodine and
iodine-alcohol

Chlorhexidineis not inactivated by blood or serum

® Hair Removal

Presence of hair does not does not increase SSI

Preoperative hair removal has been associated with an increased risk for SSI

Razor blades increase SSI

Shaving is associated with the highest risk of SSI, followed by clipping and depilatory creams
Rates of SSI for shaving, clipping, or use of depilatory creams were 5.6, 1.7, and 0.6 percent
The lowest rates of SSI have been observed when hair was removed just prior to the surgical

incision
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Intraoperative control

- Good surgical technique reduces the risk of SSI

- Gentle traction, effective hemostasis, removal of devitalized tissues, obliteration of dead
space

- Irrigation of tissues with saline to avoid excessive drying

- Avoid extensive cauterization

- Fine non-absorbed monofilament suture material

- Judicious use of closed suction drains

- Wound closure without tension

- “Surgical safety checklists” demonstrates to decrease the rates of postoperative
complications, including SSI

- Minimally invasive and laparoscopic-assisted procedures are associated with lower rates of
SSI than open procedures

Environmental controls

- Operating room environment
Maintain =15 air changes per hour
Maintain positive-pressure ventilation with laminar flow
Filter all air, recirculated and fresh, through the appropriate filters
Keep operating room doors closed
Laminar airflow reduce burden of microorganisms in operating room for patients undergoing

implantation of prosthetic material, insufficient evidence supporting its routine use
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- Supplement oxygen: High inspired (median 80 percent) oxygen was overall associated with a
decreased incidence of SSI (28% -->13%) compared with normal inspired (median 30 %)

- mir;hf?fﬂiumwﬁﬂﬂ’sﬁlﬁ hypothermia 2zLin Oxygen free radical ¥il# impaired immune
function, MSHARAT 37 B9F1 3 SSI rate 6% dIUNSHIRAT 34 B9ANET SSI rate WNTT 19% Aneifu
3 i1

Postoperative control

- Red cell transfusions have been associated with an increased risk of infection, including SSI

- Glucose control: Postoperative hyperglycemia has been associated with increased risk of

infection

Guidelines of prophylactic antibiotics

nannsldeufiuzietesiunisinitounanidnlasiail

1.

ARSI

Recommended in dirty wound, contaminated wound, clean-contaminated wound, some clean
wound

- Prosthesis is inserted

- Vascular surgery

- Neurosurgery

- Bone is incised (craniotomy, sternotomy)

- High risk patients e.g. old, DM, co-morbidity

- Controversy on cases of clean surgery of soft tissues (eg, breast, hernia)

v
=1

Tty sudnsagvieviavessiidneinsiidaiiiuiviudlilfdeiomidovasnau
wuthlildenuifausvinfinsounqute Gram positive whiufiRgamousmngesindnsudluludes
‘171@aLLuzﬁﬂﬁ%mUﬁ%aumﬁmﬁﬂia‘uﬂqm%aﬁu’ﬂ Gram positive Wag gram negative (Judu
wuzihlildeufTuzsiadadundnlaglidanouasiianidna 30-60 uil
mnvnsEdRuuAunszer et st Uitug 2 huusilidaeituesnads
mnmskidatulimadedasinnnd 3 unit uusthlidasufiuesnads

o o s & o § wal as i ' a Y
Wa\‘imﬂmimm(ﬂLaiﬁlauuuzuﬂwamEJWUQGII’M%MSIMLHH 24 (’U’JI?,JQ
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Prophylactic use of antibiotics

SITE ANTIBIOTIC ALTERNATIVE (E.G., PENICILLIN ALLERGIC)
Cardiovascular surgery Cefazolin, cefuroxime Vancomycin, clindamycin
_Gastrf)duodena.l area; small | Cefazolin Clindamycin or vancomycin + aminoglycoside or
intestine, nonobstructed aztreonam or fluoroquinolone
Biliary tract: open Cefazolin, cefoxitin, cefotetan, Clindamycin or vancomycin + aminoglycoside or
procedure, laparoscopic ceftriaxone, ampicillin-sulbactam, aztreonam or fluoroquinolone
high risk Metronidazole + aminoglycoside or fluoroquinolone
Biliary tract: laparoscopic | None none
low risk
Appende.ctomy, Cefoxitin, cefotetan, cefazolin + Clindamycin + aminoglycoside or aztreonam or
uncomplicated metronidazole fluoroquinolone

Metronidazole + aminoglycoside or flouroquinolone
Colorectal surgery, Cefazolin or cefiriaxone plus Clindamycin + aminoglycoside or aztreonam or
obstructed small intestine metronidazole, Ertapenem, cefoxitin, fluoroquinclone, metronidazole + aminoglycoside or

cefotetan, ampicillin-sulbactam fluoroquinclone

Head and neck; clean Cefazolin or cefuroxime + clindamycin
contaminated metronidazole, ampicillin-sulbactam
Neurosurgical procedures | Cefazolin Clindamycin, Vancomycin
Orthopedic surgery Cefazolin, ceftriaxone Clindamycin, Vancomycin
Breast, hernia Cefazolin Clindamycin, Vancomycin

Treatment of SSI

- Cultures are not mandatory for the management of superficial incisional SSI

- Deeper or hospital acquired infection, exudate or drainage specimens should sent for culture

- More severe SSI, such as necrotizing soft tissue infection (NSTI), are need immediate surgical
attention

- The first step — Open and examine the suspicious portion and decide about further surgical
treatment

- Deeper SSI may require formal surgical exploration and debridement

- Organ or space SS| are directly related to surgical procedures and may remain occult

symptoms, require some form of imaging



