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Definitions and Public
Reporting



National Health Safety Network (NHSN)

What 1s NHSN?

CDiC's National Healthcare Safety Network is the nation’s most widely used healthcare-
associated infection (HAL) tracking system. MHSN provides facilities, states, regions, and the
nation with data needed to identify problem areas, measure progress of prevention efforts, and
ultimately eliminate healthcare-associated infections.

In addition, NHSN allows healthcare facilities to track blood safety errors and important
healthcare process measures such as healthcare personnel influenza vaccine status and infection
control adherence rates.

MHSM provides medical facilities, states, regions, and the nation with data collection and
reporting capabilities needed to:

» (dentify infection prevention problems by facility, state, or specific quality improvement project
= benchmark progress of infection prevention efforts
=« comply with state and federal public reporting mandates, and ultimately,

» drive national progress toward elimination of HAIs.

Beginning decades ago with 300 hospitals, NHSN now serves more than 11,000 medical facilities
tracking HAIs. Current participants include acute care hospitals, long-term acute care hospitals,
psychiatric hospitals, rehabilitation hospitals, outpatient dialysis centers, ambulatory surgery
centers, and nursing homes, with hospitals and dialysis facilities representing the majorty of
facilities reporting data. Participation among the other facility types is expected to continue to
grow in coming years.



THR:Public Reporting of SSI

Metric Reported To !Hepnrtinglnten.ral
S5l
Colon THR/CMS/TDSHS 2013 monthly
Abd Hsyterectomy THR/CMS/TDSHS 2013 monthly
CABG THR/CMS/TDSHS 2013 monthly
Hip replacement THR/TDSHS monthly
<nee replacement THR/TDSHS monthly
BAL THR/TDSHS 2013 monthly
Carotid Endarterectomy THR/TDSHS 2013 monthly
remoral Popliteal Bypass THR/TDSHS 2013 monthly
Gastric THR for Quest monthly
Fusion of elbow THR for Quest monthly
Fusion of shoulder THR for Quest monthly

Fusion of spine THR for Quest monthly



Infection Prevention: Multifactorial
Approach

 Classic Infection Control

— Survelllance
« Standard definitions
« Agreed upon targets
* Pre-intervention data
« Post-intervention data

— Feedback to customers
« Comparison between institutions
 Best practice models



Infection Control Program
Components

« Trained surveillance personnel
— APIC trained and certified

« Accurate denominator data for targeted
procedures
— Electronic collection
— Stratified by NHSN categories

« Actively obtain numerator data
— Micro reports via Safety Surveillor™
— Clinical reporting
— Shoeleather epidemiology: “walking the halls”
— Post discharge letters to surgeons



Definitions
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FIGURE. Cross-section of abdominal wall depicting CDC classifications of
surgical site infection.??



Procedure-associated Evenis
SST

Table 2. Surgical Site Infection Criteria

Criterion Surgical Site Infection (SSI)

Superficial incisional 551
Must meet the following criterion:

Infection occurs within 30 days after any NHSN operative procedure.
including those coded as *OTH*
and
involves only skin and subcutaneous tissue of the incision
and
patient has at least one of the following:
a. purulent drainage from the superficial incision.
b. organisms isolated from an aseptically-obtained culture of fluid or
tissue from the superficial incision.
¢. superficial incision that is deliberately opened by a surgeon and 1s
culture-positive or not cultured
and
patient has at least one of the following signs or symptoms: pain or
tendemness: localized swelling: redness: or heat. A culture negative
finding does not meet this criterion.
d. diagnosis of a superficial incisional SSI by the surgeon or attending
physician or other designee (see reporting instructions).




Deep incisional SSI
Must meet the following criterion:

Infection occurs within 30 or 90 days after the NHSN operative procedure
according to the list in Table 3
and
mvolves deep soft tissues of the incision (e.g.. fascial and muscle layers)
and
patient has at least one of the following:
a. purulent drainage from the deep incision.
b. a deep incision that spontaneously dehisces or 1s deliberately opened
by a surgeon and is culture-positive or not cultured
and
patient has at least one of the following signs or symptoms: fever
(>38°C): localized pain or tenderness. A culture-negative finding
does not meet this criterion.
¢. an abscess or other evidence of infection mvolving the deep incision
that 1s found on direct examination. during invasive procedure, or by
histopathologic examination or imaging test.
d. diagnosis of a deep incisional SSI by a surgeon or attending physician
or other designee (see reporting instruction).




Organ/Space 551
Must meet the following critenion:

Infection occurs within 30 or 90 days after the NHSN operative procedure
according to the list in Table 3
and
infection mvolves any part of the body, excluding the skin incision fascia, or
mmscle lavers, that 1s opened or manipulated duning the operative procedure
and
patient has at least one of the following:
a. pumlent drainage from a drain that 1s placed into the organ/space
b. orgamsms 1solated from an asepticallv-obtained culture of fluid or
tissue in the organ/space
c. an abscess or other evidence of infection involving the organ/space that
15 found on direct exanmnation. duning invasive procedure, or by
histopathologic examination or imaging test
d. diagnosis of an organ/space S5I by a surgeon or attending physician or
other designee (see reporting instruction).
and
meets at least one criterion for a specific organ/space infection site listed in
Table 4.

™
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Table 3. Surveillance Period for Deep Incisional or Organ/Space SS8I Following Selected NHSN
Operative Procedure Categories

30-day Surveillance

Code Operative Procedure Code Operative Procedure

AAA Abdominal aortic aneurysm repair LAM | Laminectomy

AMP Limb amputation LTP Liver transplant

APPY | Appendix surgery NECKE | Neck surgery

AVSD | Shunt for dialvsis NEPH | Kidney surgery

BILI Bile duct, liver or pancreatic surgery | OVEY | Ovarian surgery

CEA Carotid endarterectomy PRST | Prostate surgerv

CHOL | Gallbladder surgery REC Rectal surgery

COLO | Colon surgery 5B Small bowel surgery

CSEC | Cesarean section SPLE Spleen surgerv

GAST | Gastric surgery THOE. | Thoracic surgery

HTP Heart transplant THYE | Thyvroid and/or parathyroid
SUTZery

HYST | Abdominal hysterectomy VHYS | Vaginal hysterectomv

EKTP Kidnev transplant XILAP | Exploratory Laparofomy

OTH Other operative procedures not

inclhuded in the NHSN categories

90-dav Surveillance

Code Operative Procedure

BRST | Breast surgery

CAFRD | Cardiac surgery

CBGB | Coronary artery bypass graft with both chest and donor site incisions

CBGC | Coronary artery bypass graft with chest incision only

CEAN | Craniotomy

FUSN | Spinal fiusion

FX Open reduction of fracture

HER Herniorrhaphy

HPEO | Hip prosthesis

EPRO | Enee prosthesis

PACE | Pacemaker surgery

PVBY | Penipheral vascular bypass surgery

RFUSN | Refusion of spine

VSHN | Ventricular shunt

NOTE: Superficial incisional 55Is are only followed for a 30-day period for all procedure types.



Magnitude of the Problem

Burke. N Eng J Med 2003;348:651-6

Table 1. Nosocomial Infections in the United States.™

Variable Year
1975 1995
Mo. of admissions (x10%) 37.7 35.9
Mo. of patient-days {x10-#) 299.0 190.0
Mverage length of stay (days) 7.9 5.3
Mo. of inpatient surgical proce- 18.3 13.3
dures [x107%)
Mo. of nosocomial infections 2.1 1.9
(x10-8)
Incidence of nosocomial infections 7.2 9.8

(no. per 1000 patient-days)




Magnitude
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Figure 1. Number of Nosocomial Pathogens, According to Infection Site,
Identified in the Hospital-Wide Component of the National Nosocomial Infec-
tions Surveillance System from January 1990 to March 1996,

The hospital-wide component of the Mational Mosocomial Infections Surveil-
lance System consists of a subgroup of hospitals reporting data on nosoco-
mial infections from all patients. In January 1999, this component was
eliminated from the system.




TaBLE 1. Selected Risk Factors for and Recommendations to Prevent Surgical Site Infections (551s)
Risk factor Recommendation Grade*
Intrinsic, patient related (precperative)
Unmeodifiable
Age Mo formal recommendation: relationship to increased risk
of 551 may be secondary to comorbidities or immune
senescence [28-30]
Modifiable
Gluocose control, diabetes Control serum blood glucose levels [5); reduce glycosy- A-lT
lated hemoglobin Alc levels to <7% before surgery, if
possible [31]
Obesity Increase dosing of prophylactic antimicrobial agent for A-lT
marbidly cbese patients [32]
Smoking cessation Encourage smoking cessation within 30 days before A-lT
procedure [5)
Immunosuppressive medications Mo formal recommendation; in general, avoid immunao- C-1
suppressive medications in perioperative period, if
possible
Extrinsic, procedure related | pericperative)
Preparation of patient
Hair removal Do not remove unless hair will interfere with the opera- Al
tion [5); if hair removal is necessary, remove by clip-
ping and do not use razors
Preoperative infections Identify and treat infections (eg, urinary tract infection) A-lT
remote to the surgical site before elective sargery [5)
Operative characteristics
Surgical scrub (surgical team members’ Use appropriate antiseptic agent to perform 2-5-minute A-lT
hands and forearms) precperative surgical scrub [3] or use an alcohol-based
surgical hand antisepsis product
Skin preparation Wash and clean skin around incision site; use an appro- A-lT
priate antiseptic agent [5]
Antimicrobial prophylaxis Administer only when indicated [5] Al
Timing Administer within 1 hour before incision to maximize Al
tissue concentration®” [5, 33]
Choice Select appropriate agents on the basis of surgical proce- Al
dure, most common pathogens cansing 551 for a
specific procedure, and published recommendations [5,
33]
Duration of therapy Stop prophylaxis within 24 hours after the procedure for Al
all procedures except cardiac surgery; for cardiac
surgery, antimicrobial prophylaxis should be stopped
within 48 hours [5, 33]
Surgeon skill/technique Handle tissue carefully and eradicate dead space [5) A-TI1
Asepsis Adhere to standard principles of operating room asepsis A-TI1
(5]
Crperative time Mo formal recommendation in most recent guidelines; A-TI1
minimize as much as possible [34)
Operating room characteristics
Ventilation Follow American Institute of Architects’” recommenda- C-1
tions [5]
Traffic Minimize operating room traffic [5] B-I1
Environmental surfaces Use a U5 Environmental Protection Agency—approved B-111
hospital disinfectant to clean surfaces and equipment
(5]
Sterilization of surgical equipment Sterilize all surgical equipment according to published B-1

guidelines; minimize the use of flash sterilization [5)




Microbiology by Surgery Site

Operations

Likely Pathogens't

Placement of all grafts, prostheses, or implants
Cardiac

Neurosurgery

Breast

Ophthalmic

Limited data; however, commonly used in

procedures such as anterior segment resection,

vitrectomy, and scleral buckles
Orthopedic
Total joint replacement
Closed fractures/use of nails, bone plates,
other internal fixation devices
Functional repair without implant/device
Trauma
MNoncardiac thoracic
Thoracic (lobectomy, pneumonectomy, wedge
resection, other noncardiac mediastinal
procedures)
Closed tube thoracostomy
Vascular

Appendectomy
Biliary tract
Colorectal
Gastroducdenal

Head and neck (major procedures with
incision through oropharyngeal mucosa)
Obstetric and pynecologic

Urologic

May not be beneficial if urine is sterile

StaphwWococcus aureus; coagulase-negative staphylococct
S. aurens; coagulase-nerative staphylococe

8. aurens; coagulase-negative staphylococe

S. aurens; coagulase-nesative staphylococe

S awrens; coagulase-negative staphylococct; streptococet;

gram-negative bacilli

S aurens; coagulase-negative staphylococel; gram-
negative bacilli

8. awrens; coagulase-negative staphylocoec;
Streptococcns prewmaoniae; gram-negrative bacilli

S. aurens; coagulase-nerative staphylococe

Gram-negative bacilli; anaerobes

Gram-negative bacilli; anacrobes

Gramenegative bacilli; anaerobes

Gramenegative bacilli; streptococed; oropharyngeal
anacrobes {e.g., peptostreptococc)

5. auwrens; streptococct; oropharyngeal anacrobes
(e, peptostreptococet)

Gram-negative bacilli; enterococet; group B
streptococet; anaerobes

Gram-negative bacilli



Non Pharmacologic Operative

Interventions

SKkin prep

— Clipping not shaving when at all possible
— Skin Antisepsis

Supplemental oxygen during surgery
Maintenance of normothermia

Maintenance of normoglycemia
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BACKGROUMND
Since the patient’s skin is a major source of pathogens that canse surgical-site infec-
tion, optimization of preoperative skin antisepsis may decrease postoperative infec-
tions. We hypothesized that preoperative skin cleansing with chlorhexidine—alcohol
is more protective against infection than is povidone—iodine.

METHODS

We randomly assigned adults undergoing clean-contaminated surgery in six hospi-
tals to preoperative skin preparation with either chlorhexidine—alcohol scrub or
povidone—iodine scrub and paint. The primary outcome was any surgical-site infec-
tion within 30 days after surgery. Secondary outcomes included individual types of
surgical-site infections.

RESULTS

A total of 849 subjects (409 in the chlorhexidine—alcohol group and 440 in the
povidone—iodine group) qualified for the intention-to-treat analysis. The overall
rate of surgical-site infection was significantly lower in the chlorhexidine—alcohol
group than in the povidone—iodine group (9.5% vs. 16.1%; P=0.004; relative risk,
(.59; 95% confidence interval, 0.41 to 0.85). Chlorhexidine—alcohol was signifi-
cantly more protective than povidone-iodine against both superficial incisional
infections (4.2% vs. 8.6%, P=0.008) and deep incisional infections (1% vs. 3%,
P=0.05) but not against organ-space infections (4.4% vs. 4.5%). Similar results were
observed in the per-protocol analysis of the 813 patients who remained in the study
during the 30-day follow-up period. Adverse events were similar in the two study
groups.



Table 2. Proportion of Patients with Surgical-Site Infection, According te Type of Infection (Intention-to-Treat
Population).

Chlorhexidine—

Aleohol Povidone—lodine Relative Risk
Type of Infection (N=409) (N=440) [95% CIj= P valuej
no. (%)

Any surgical-site infection 39 (9.5) 71 (16.1) 0.59 (0.41-0.85) 0.004
Superficial incisional infection 17 (4.2) 33 (8.6) 0.4 (0.25-0.34) 0.008
Deep incisional infection 4 (L.0) 13 (3.0) 0.33 (0.11-1.01) 0.05
Organ-space infection 18 (4.4) 20 (4.5) 0.97 (0.52-1.80) =0.99
Sepsis from surgical-site infection 11 (2.7) 19 (4.3) 0.62 (0.30-1.29) 0.26

* Relative risks are for chlorhexidine-alcohol as compared with povidone—iodine. The 9535 confidence intervals were cal-
culated with the use of asymptotic standard-error estimates.
1 P values are based on Fisher's exact test.
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Figure 2. Kaplan—Meier Curves for Freedom from Surgical-Site Infection
(Intention-to-Treat Population).

Patients who received chlorhexidine—alcohol were significantly more likely
to remain free from surgical-site infection than were those who received
povidone—iodine (P=0.004 by the log-rank test). In the chlorhexidine—alco-
hol group, 39 patients had events {9.5%) and data from 370 patients
(90.5%) were censored; in the povidone—iodine group, 71 patients had
events (16.1%) and data from 369 patients (83.9%) were censored.




Perioperative Antimicrobials

* Topical
¢ Systemic



Topical Mupirocin

* Nasal Source of Staph Aureus for
subsequent SSI

* Preoperative topical use In nares
— Only on those patients known to be carriers
— Screening required to stratify

* Resistance Is becoming an issue

— Prolonged use CONTRAINDICATED
— No evidence of any benefit beyond 5-7 days
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BACKGROUND
Wasal carriers of Staphylococcus aureus are at increased risk for health care—associated
infections with this organism. Decolonization of nasal and extranasal sites on hos-
pital admission may reduce this risk.

METHODS
In a randomized, double-blind, placebo-controlled, multicenter trial, we assessed
whether rapid identification of 5. aureus nasal carriers by means of a real-time poly-
merase-chain-reaction (PCR) assay, followed by treatment with mupirocin nasal
ointment and chlorhexidine soap, reduces the risk of hospital-associated S. aureus
infection.

RESULTS
From October 2005 through June 2007, a total of 6771 patients were screened on
admission. A total of 1270 nasal swabs from 1251 patients were positive for S. aureus.
We enrolled 917 of these patients in the intention-to-treat analysis, of whom 808
(88.1%) underwent a surgical procedure. All the S. aureus strains identified on PCR
assay were susceptible to methicillin and mupirocin. The rate of §. aureus infection
was 3.4% (17 of 504 patients) in the mupirocin—chlorhexidine group, as compared
with 7.7% (32 of 413 patients) in the placebo group (relative risk of infection, 0.42;
95% confidence interval [CI], 0.23 to 0.75). The effect of mupirocin—chlorhexidine
treatment was most pronounced for deep surgical-site infections (relative risk, 0.21;
9% CIL, 0.07 to 0.62). There was no significant difference in all-cause in-hospital mor-
tality between the two groups. The time to the onset of nosocomial infection was
shorter in the placebo group than in the mupirocin—chlorhexidine group (P=0.005).

CONCLUSIONS
The number of surgical-site 5. aureus infections acquired in the hospital can be re-
duced by rapid screening and decolonizing of nasal carriers of 5. aureus on admis-
sion. (Current Controlled Trials number, ISRCTN56186788.)



Table 2. Relative Risk of Hospital-Acquired Staphylococcus aureus Infection
and Characteristics of Infections (Intention-to-Treat Analysis).

Mupirocin-
Chlerhexidine  Placebo
Variable (N=504) (N=413)
o, (%)
5. aurews infection 17 (3.4) 32 (7.7)
Source of infection
Endogenous 12 {2.4) 25 [8.1)
Exogenous 4 {0.8) B (1.5}
Lnknown 1 {0.2) 1 {0.2)
Localization of infection
Deep surgical sitef 4 (0.9) 16 (4.4)
Superficial surgical site]: 7 (1.8 13 (3.5)
Lower respiratory tract 2 (0.4) 2 (0.5)
LIrinary tract 1 {0.2) 0
Bacteremia 1 {0.2) 1 {0.2)
Soft tissue 2 (0.4) 0

Relative Risk
(959 CI)*

0.42 (0.23-0.75)

0.39 (0.20-0.77)

0.55 (0.16-1.92)

0.21 (0.07-0.62)
0.45 (0.18-1.11)
0.82 (0.12-5.78)
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Figure 3. Kaplan-Meier Curves Showing Cumulative Hazard of Hospital-Acquired Staphylococcus aureus Infection
in the Study Groups.

Data were censored at the end of the follow-up period or at the time of death.




Institute for
Healthcare
Improvement

Screen patients for Staph aureus (SA) carriage and
decolonize SA carriers with five days of intranasal
mupirocin and at least three days of CHG soap
prior to surgery




Interventions to Prevent SSis for Hip and Knee
Arthroplasty

New Practices:

— Use of an alcohol-containing antiseptic agent for pre-
op skin prep
— Instruct patients to bathe or shower with chlorhexidine

gluconate (CHG) soap for at least three days before
surgery

— Screen patients for Staphylococcus aureus (SA)
and decolonize SA carriers with five days of
Intranasal mupirocin and bathing or showering
with CHG soap for at least three days before
surgery



Pre Operative Systemic

Antibiotics

Type of surgery

— Clean contaminated
 Transect mucosal surfaces

— Clean with high risk of infection
* Insertion of prosthesis
» Cardiac/neurosurgery

Choice of drug
Timing of drug
Duration of drug



Table 3. Summary of the Surgical Infection Prevention Guideline Writers Workgroup consensus positions.

Fririple

Conssnsus position

General dosing
Antibiotic tirming
Cruration of prophylaxis
Sorzening for d-lactam allengy

Antirnicrobial desing

Antibictic sslection, by procedurs
Abcaminal or vaginal hystersctomy

Hip or knee athroplasty
Cardcthoracic and vascular surgery

Cokon surgery

Infusion of the first antimicrobial dose should begin within 82 min befors the surgical incision ®
FProphylaztic antimicrobiale shoukd be discontinued within 24 h after the end of surgery.

For thoss operations for which cephalosporing represent the mest appropriate antimicrebialks for
prophylaxis, the medical history 2hould be sdequats to determine whether the patient has a
history of allergy or asrious adverzs antibiotic reaction. Alternative testing strategiss (2.9., skin
testingd rmay be useful for patients with reported allergy [35-328].

The initial antimicrobial doss should b= adequate based on the patient’s body wsight, adjusted
dosing weeight, or body mass index. An additional antimicrobial dose should be provided intra-
opsratively if the operation is still continuing 2 half-lives after the initial dose”

Cefotetan therapy is preferred; cefazolin or csfoxitin are altermatives . Metronidazels moncther-
apy is alzo used® If the patient has a 8-lactam allengy, use clindarmycin combined with genta-
rricin or -:i|:|n:|ﬂ:u:-=:an:in‘1 of artreonam; metronidazole with gentamicin or ciprofloxac n: ar
clindarmycin monatherapy.

Use cefazolin or cefurcxime. If the patient has a g-lactam allergy, use vancomycin or
clindarmyein.

Use cefazolin or cefurcxime. If the patient has a g-lactam allergy, use vancomycin or
clindarmyein.

For oral antimicrobial prophylazis, e neormivein plus sngthromycin base or neomycin plus
rmetronidazole. For parentsral antimicrobial prophylazis, use cefotetan, cefoxiting or cefazolin
Flus metronidazole. If the patisnt has a #actam allergy;, use clindamycin combined with gen-

tamicin, ciprofloxacin, or aztrecnam, o uss metionicazos combined with Qentarmicin or
ciproflacin,?

* When flucroquinokng or vancomycin are Indlcated, Infusion of the frst antimicroblal doss shoud begin within 120 min bsfone tha nciskon.

b sae table 2.

= Metroniazole monatherapy Is Included N tha Pracics Bulistin of the American Colege of Chstetriclans and Gynecologist as an alternative to Adactams
for patients undergairg hysterectomy, although It may be less eflective a3 a shgk agent for prophiviasis [1E].
4 A single TEO-mg dose of levofloxacin may be substituted far dprofkzaan.



Wound infection rate (%)

Timing of Antibiotics

Classen et al. N Eng J Med 1992; 326:281-6
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Clinical practice guidelines for antimicrobial
prophylaxis in surgery
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Table 1.
Recommended Doses and Redosing Intervals for Commonly Used Antimicrobials for Surgical Prophylaxis

Half-life in Adults

Recommended Dose With Normal Renal

Recommended Redosing
Interval (From Initiation of

Antimicrobial Adults® Pediatrics® Function, hr'® Preoperative Dose), hr
Ampicillin-sulbactam 3g 50 mg/kg of the ampicillin 0.8-1.3 2
(ampicillin 2 g/sulbactam 1 g) component
Ampicillin 2g 50 mg/kg 1-1.9 2
Aztreonam 2g 30 mg/kg 13-24 4
Cefazolin 2 g, 3 g for pts weighing =120 kg 30 mg/kg 1.2-22 4
Cefuroxime 15g 50 ma/kg 1-2 4
Cefotaxime 1g¢ 50 mg/kg 0.9-1.7 3
Cefoxitin 2g 40 ma/kg 0.7-1.1 2
Cefotetan 2g 40 ma/kg 28-46 6
Ceftriaxone 2g° 50-75 mg/kg 5.4-109 NA
Ciprofloxacin® 400 mg 10 mg/kg 3-7 NA
Clindamycin 900 mg 10 mg/kg 2-4 6
Ertapenem 1g 15 mg/kg 3-5 NA
Fluconazole 400 mg 6 mgrkg 30 NA
Gentamicin® 5 mg/kg based on dosing weight 2.5 mg/kg based on dosing weight 2-3 NA
(single dose)
Levofloxacin 500 mg 10 mg/kg 6-8 NA
Metronidazole 500 mg 15 mg/kg 6-8 MA
Neonates weighing <1200 g should
receive a single 7.5-mag/kg dose
Half-life in Adults Recommended Redosing

Recommended Dose With Normal Renal

Interval (From Initiation of

Antimicrobial Adults® Pediatrics® Function, hr'® Preoperative Dose), hr
Moxifloxacin® 400 mg 10 mg/kg 8-15 NA
Piperacillin-tazobactam 33759 Infants 2-9 mo: 80 mg/kg of the 0.7-1.2 2

piperacillin component
Children =9 mo and =40 kg:
100 mg/kg of the piperacillin
component

Vancomycin 15 mg/kg 15 mg/kg 4-8 MNA
Oral antibiotics for colorectal surgery prophylaxis (used in conjunction with a mechanical bowel preparation)
Erythromycin base 1g 20 mg/kg 0.8-3 NA
Metronidazole 1g 15 mg/kg 6-10 NA
Neomycin 1g 15 ma/kg 2-3 (3% absorbed under normal MNA

gastrointestinal conditions)




Table 2.

Recommendations for Surgical Antimicrobial Prophylaxis

Alternative Agents in Pts With Strength of
Type of Procedure Recommended Agents*® p-Lactam Allergy Evidence*
Cardiac
Coronary artery bypass Cefazolin, cefuroxime Clindamycin,? vancomycin® A
Cardiac device insertion procedures (e.g., pacemaker Cefazolin, cefuroxime Clindamycin, vancomycin A
implantation)
Ventricular assist devices Cefazolin, cefuroxime Clindamycin, vancomycin C
Thoracic
Moncardiac procedures, including lobectomy, Cefazolin, ampicillin-sulbactam Clindamycin,* vancomycin® A
pneumanectomy, lung resection, and thoracotomy
Video-assisted thoracoscopic surgery Cefazolin, ampicillin-sulbactam Clindamycin,? vancomycin® C
Gastroducdenal®
Procedures involving entry into lumen of gastrointestinal Cefazolin Clindamycin or vancomycin + A
tract (bariatric, pancreaticoduodenectomy) aminoglycoside? or aztreonam or
fluoroquinolonet
Procedures without entry into gastrointestinal tract Cefazolin Clindamycin or vancomycin + A
(antireflux, highly selective vagotomy) for high-risk aminoglycoside? or aztreonam or
patients fluoroquinolonet
Biliary tract
Open procedure Cefazolin, cefoxitin, cefotetan, ceftriaxone* Clindamycin or vancomycin + A
ampicillin-sulbactam® aminoglycoside? or aztreonam or
flucroquinoloneg™
Metronidazole + aminoglycosides or
fluoroquinoloneti
Laparoscopic procedure
Elective, low-risk None None A
Elective, high-risk Cefazolin, cefoxitin, cefotetan, ceftriaxone* Clindamycin or vancomycin + A
ampicillin-sulbactamf aminoglycoside? or aztreonam or
fluoroquinolonehi
Metronidazole + aminoglycosides or
fluoroquinoloneg™
Appendectomy for uncomplicated appendicitis Cefoxitin, cefotetan, cefazolin + metronidazole Clindamycin + aminoglycoside® or A
aztreonam or flucroguinolone®
Metronidazole + aminoglycosides or
fluoroquinolonet
Small intestine
Monobstructed Cefazolin Clindamycin + aminoglycoside® or C

aztreonam or flucroguinolone®




Table 2 (continued)

Alternative Agents in Pts With Strength of
Type of Procedure Recommended Agents*® f-Lactam Allergy Evidence*
Obstructed Cefazolin + metronidazole, cefoxitin, cefotetan Metronidazole + aminoglycosides or C
fluoroquinolone®i
Hernia repair (hernioplasty and herniorrhaphy) Cefazolin Clindamycin, vancomycin A
Colorectal™ Cefazolin + metronidazole, cefoxitin, cefotetan, Clindamycin + aminoglycoside? or A
ampicillin-sulbactam," ceftriaxone + aztreonam or fluoroquinolone™,
metronidazole,"ertapenem metronidazole + aminoglycoside? or
fluoroquinolonet
Head and neck
Clean None None B
Clean with placement of prosthesis (excludes tympanostomy  Cefazolin, cefuroxime Clindamycin? C
tubes)
Clean-contaminatad cancer surgery Cefazolin + metronidazole, cefuroxime + Clindamycin? A
metronidazole, ampicillin-sulbactam
Other clean-contaminated procedures with the exception of  Cefazolin + metronidazole, cefuroxime + Clindamycin® B
tonsillectomy and functional endoscopic sinus procedures metronidazaole, ampicillin-sulbactam
MNeurosurgery
Elective craniotomy and cerebrospinal fluid-shunting Cefazolin Clindamycin,® vancomycin® A
procedures
Implantation of intrathecal pumps Cefazolin Clindamycin,®vancomycin® C
Cesarean delivery Cefazolin Clindamycin + aminoglycosides A
Hysterectomy (vaginal or abdominal) Cefazolin, cefotetan, cefoxitin, ampicillin- Clindamycin or vancomycin + A
sulbactam” aminoglycoside® or aztreonam or
fluoroquinalone™
Metronidazole + aminoglycoside® or
fluoroquinoloneti
Ophthalmic Topical neomycin-polymyxin B-gramicidin or MNone B
fourth-generation topical fluoroquinolones
(gatifloxacin or moxifloxacin) given as 1 drop
every 5-15 min for 5 doses®
Addition of cefazolin 100 mg by subconjunctival
injection or intracameral cefazolin 1-2.5 mg
or cefuroxime 1 mqg at the end of procedure is
optional
Orthopedic
Clean operatiens involving hand, knee, or foot and not Mone Mone C
involving implantation of foreign materials
Spinal procedures with and without instrumentation Cefazolin Clindamycin,®vancomycin® A




Table 2 (continued)

Alternative Agents in Pts With Strength of
Type of Procedure Recommended Agents** p-Lactam Allergy Evidence*
Hip fracture repair Cefazolin Clindamycin,®vancomycin® A
Implantation of internal fixation devices (e.g., nails, screws, Cefazolin Clindamycin,® vancomycin® C
plates, wires)
Total joint replacement Cefazolin Clindamycin,®vancomycin® A
Urologic
Lower tract instrumentation with risk factors for infection Fluoroguinolone,™ trimethoprim— Aminoglycosides with or without A
(includes transrectal prostate biopsy) sulfamethoxazole, cefazolin clindamycin
Clean without entry into urinary tract Cefazolin (the addition of a single dose of an Clindamycin,®vancomycin® A
aminoglycoside may be recommended for
placement of prosthetic material [e.g., penile
prosthesis])
Involving implanted prosthesis Cefazolin £ aminoglycoside, cefazolin + aztreonam,  Clindamycin + aminoglycoside A
ampicillin-sulbactam or aztreonam, vancomycin +
aminoglycoside or aztreonam
Clean with entry into urinary tract Cefazolin (the addition of a single dose of an Fluoroquinclone, ™ aminoglycosides A
aminoglycoside may be recommended for with or without clindamycin
placement of prosthetic material [e.g., penile
prosthesis])
Clean-contaminated Cefazolin + metronidazole, cefoxitin Fluoroquinolone, ™ aminoglycoside® + A
metronidazole or clindamycin
Vascular® Cefazolin Clindamycin,®vancomycin® A
Heart, lung, heart-lung transplantation®
Heart transplantation’ Cefazolin Clindamycin,® vancomycin® A (based on
cardiac
procedures)
Lung and heart-lung transplantation= Cefazolin Clindamycin,® vancomycin® A (based on
cardiac
procedures)
Liver transplantation® Piperacillin-tazobactam, cefotaxime + ampicillin Clindamycin or vancomycin + B
aminoglycoside?or aztreonam or
fluoroquinolonei
Pancreas and pancreas-kidney transplantation’ Cefazolin, fluconazole (for patients at high risk Clindamycin or vancomycin + A
of fungal infection [e.g., those with enteric aminoglycosides or aztreonam or
drainage of the pancreas]) fluoroquinoloner
Cefazolin Clindamycin or vancomycin + A
aminoglycosides or aztreonam or
fluoroquinolone™
Plastic surgery
Clean with risk factors or clean-contaminated Cefazolin, ampicillin-sulbactam Clindamycin,“ vancomycin® C



Vancomycin Comment

 |n patients with known MRSA infection or
carriage, the addition of vancomycin to cefazolin
IS acceptable for cardiothoracic and orthopedic
Implant surgery
— Physician, PA or pharmacist statement in chart is
necessary

— Vancomycin alone is less effective vs. OSSA
— Vancomycin has no gram negative coverage

« Vancomycin must be started within two hours of
the surgical incision
— To reduce risk of “Red Man Syndrome”
— To allow adequate distribution to tissues (long a)

— Personal communication 8/22/07 Bratzler DW. Oklahoma Foundation for Medical Quality



Antibiotic Stewardship

— Personnel
 PharmD
* |ID physician
— Authority
« Medical Board
« Administration
— Survelillance
« Data mining
— Crediblility
« Recommendations from evidence-based guidelines
— Visibility and Accountability
* Report to QIPSI, Med Board and CMO



Conclusions

Not possible to prevent all SSI

Preoperative and intraoperative processes
can reduce the rate

Antibiotics alone are not the answer

Prolonging prophylactic antibiotics or
mupirocin application are contraindicated

Screening for MRSA colonization is
Standard of Care for Hip/Knee implants
and recommended for cardiac



