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Review

* Surgical antibiotic prophylaxis is defined as the
use of antibiotics to prevent infections at the
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Efficacy

Antibiotic Prophylaxis to Prevent Surgical Site Infections
in Children: A Prospective Cohort Study

Amir Khoshbin, MD, MSc,” Jeannette P So, MSc,{ Ilyas S. Aleem, MD,{ Derek Stephens, MSc,§

Annuals of Surgery 2015, vol 256, N 2

Results: Of 5309 patients for whom antibiotics were indicated, 3901 (73.5%)
with complete compliance had an infection rate of 3.0%, whereas 1408

(26.5%) who were not compliant had an infection rate of 4.3% (adjusted
relative risk: 0.7; 95% confidence interval: 0.5-0.9; P = 0.02). Of 4156 pa-

* Conclusions: In pediatric surgery, complete compliance
with AP was associated with 30% decreased risk of SSI



Recommendations - Guidelines
* Type Antibiotic — doses
* Timing

* Prolongation



Table 1.
Recommended Doses and Redosing Intervals for Commonly Used Antimicrobials for Surgical Prophylaxis

Recommended Dose Recommended

Half-life in Adulis
With Normal Renal

Redosing Interval

(From Initiation of

Antimicrobial Adults?® Pediatrics® Function, hr'® Preoperative Dose), hr°
Ampicillin—sulbactam 3g 50 mg/kg of the 0.8-1.3 2
(ampicillin 2 g/ ampicillin component
sulbactam 1 g)
Ampicillin 2g 50 mg/kg 1-1.9 2
Aztreonam 2g 30 mg/kg 1.3-2.4 4
Cefazolin 2 g, 3 gforpts 30 mag/kg 1.2-2.2 4
weighing =120 kg
Cefuroxime 1.5g 50 mg/kg 1-2 4
Cefotaxime 1g¢ 50 mg/kg 0.9-1.7 3
Cefoxitin 2g 40 mg/kg 0.7-1.1 2
Cefotetan 2g 40 mg/kg 2.8-4.6 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
Gentamicin® 5 mg/kg based on 2.5 mg/kg based on 2-3 NA
dosing weight dosing weight
(single dose)
Levofloxacin' 500 mg 10 mg/kg 6-8 NA
Metronidazole 500 mg 15 mg/kg 6-8 NA
Neonates weighing
<1200 g should
receive a single 7.5-
mg/kg dose
Moxifloxacin' 400 mg 10 mg/kg 8-15 NA
Piperacillin— 3.375g Infants 2-9 mo: 80 mg/ 0.7-1.2 2
tazobactam kg of the piperacillin
component
Children >9 mo and <40
kg: 100 mg/kg of the
piperacillin component
Vancomycin 15 mg/kg 15 mg/kg 4-8 NA

ASHP — IDSA — SIS 2013- Am J Health-Syst Pharm—Vol 70 Feb 1, 2013



Table 2,
Recommendations for Surgical Antimicrobial Prophylaxis
Alternative Agents in Pts With Strength of
Type of Procedure Recommended Agents** fi-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
Noncardiac procedures, including lobectomy, Cefazolin, ampicillin-sulbactam Clindamycin,"vancomyein® A
pneumonectomy, lung resection, and thoracotomy
Video-assisted thoracoscopic surgery Cefazolin, ampicillin-sulbactam Clindamycin"vancomycin’ C
Gastroduodenal
Procedures Involving entry into lumen of astrointestinal  Cefazolin Clindamycin or vancomycn + A
tract (bariatric, pancreaticoduodenectomy) aminoglycoside® o aztreonam or
fluoroquinolone"
Procedures without entry into gastrointestinal tract Cefazolin Clindamycin or vancomydn + A
(antireflux, highly selective vagotomy) for high-risk aminoglycoside? or aztreonam or
patients fluoroquinolone™

Am J Health-Syst Pharm—Vol 70 Feb 1, 2013



Billary tract
Open procedure Cefazolin, cefoxitin, cefotetan, ceftriaxone, Clindamycin or vancomydn + A
ampicllin-sulbactam’ aminoglycoside? or aztreonam or
fluoroquinolone™
Metronidazole + aminoglycoside® or
fluoroquinolone"
Laparoscopic procedure
Elective, low-risk None None A
Elective, high-risk Cefazolin, cefoxitin, cefotetan, ceftriaxone, Clindamycin or vancomycin + A
ampicllin-sulbactam” aminoglycoside? or aztreonam or
fluoroquinolone"
Metronidazole + aminoglycoside? or
fluoroquinolone™
Appendectomy foruncomplicated appendicitis Cefoxitin, cefotetan, cefazolin + metronidazole ~ Clindamycin + aminoglycoside® or A
aztreonam or fluoroquinolone™
Metronidazole + aminoglycoside® or
fluoroquinolone™
Smallintestine
Nonobstructed Cefazolin Clindamycin + aminoglycoside® or C
aztreonam or fluoroquinolone”

Pouluiiadav caidcaaa
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Table 2 (continued)

tonslllectomy and functional endoscopic sinus procedures  metronidazole, ampicillin-sulbactam

Am J Health-Syst Pharm—Vol 70 Feb 1, 2013

Alternative Agentsin PsWith ~ Strength of
Type of Procedure Recommended Agents™* frLactam Alfergy Evidence
Obstructed Cefazolin + metronidazole, cefoxitin, cefotetan ~ Metronidazole + aminoglycoside? or C
fluoroquinolone”
Hernia repair {hernioplasty and herniorthaphy) Cefazolin Clindamycin, vancomycin
Colorectal” Cefazolin + metronidazole, cefoxiin,cefotetan,  Clindamycin + aminoglycoside? or
amplcilin-sulbactam” ceftriaxone + aztreonam o fluoroquinolone”,
metronidazole,"ertapenem metronidazole + aminoglycoside? or
fluoroquinolone”
Head and neck
Clean None None B
Clean with placement of prosthesis (excludes tympanostomy ~ Cefazolin, cefuroxime Clindamycin’ (
tubes)
Clean-contaminated cancer surgery Cefazolin + metronidazole, cefuroxime + Clindamycin® A
metronidazole, ampicilin-sulbactam
Other clean-contaminated procedures with the exception of - Cefazolin + metronidazole, cefuroxime + Clindamycin® B




Neurosurgery
Elective craniotomy and cerebrospinal fluid-shunting
procedures
* Implantation of intrathecal pumps
Cesarean delivery
Hysterectomy (vaginal or abdominal

Ophthalmic

Orthopedic
Clean operations involving hand, knee, or foot and not
Involving implantation of foreign materlals
Spinal procedures with and without nstrumentation

Cefazolin

Cefazolin

Cefaoln

Cefazolin, cefotetan, cefoxitin, amplcilin-
sulbactany’

Topical neomycin-polymyxin B-gramicidin or
fourth-generation topical fluoroquinolones
(gatifloxacin or moxifloxacin) given as 1 drop
every 5-15 min for § doses’

Addition of cefazolin 100 mg by subconjunctival
Injection or intracameral cefazolin 1-2.5 mg
or cefuraxime 1 mq at the end of procedure is
optional

None

Cefazolin

Clindamycin *vancomycn®

Clidanyci‘vancomycn'

Clindamycin + aminoglycoside?

Clindamycin or vancomycin +
aminoglycoside® or aztreonam or
fluoroquinolone™

Metronidazole + aminoglycoside® or
fluoroquinolone™

None

None

Clindamycin,‘vancomycin’




Table 2 (continued)

metronidazole or clindamycin

Alternative Agents In Pts With Strength of
Type of Procedure Recommended Agents** f-Lactam Allergy Evidence’
Hip fracture repair Cefazolin Clindamycin,“vancomycin’ A
Implantation of internal fixation devices(e.q, nails, screws,  Cefazolin Clindamycin,"vancomydn’ C
plates, wires)
Total joint replacement Cefazolin Clindamycin,"vancomydn® A
Urologic
Lower tract instrumentation with risk factors for infection ~ Fluoroquinolone, trimethoptim- Aminoglycoside? 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,‘vancomydn’ A
aminoglycoside may be recommended for
placement of prosthetic material [e.g, penile
prosthesis])
Involving implanted prosthesis Cefazolin + aminoglycoside, cefazolin t 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 Fluoroguinolone,"*aminoglycoside? 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




Vascular®
Heart,lung, heart-lung transplantation
Heart transplantation'

Lung and heart-lung transplantation”

Liver transplantation®

Pancreas and pancreas-kidney transplantation

Cefazolin

Cefazolin

Cefazolin

Piperacillin-tazobactam, cefotaxime + ampicllin

Cefazolin, fluconazole (for patients at high risk
offungal infection (e, those with enteric
drainage of the pancreas|)

Cefazolin

Clindamycin,"vancomycin®

Clindamycin,"vancomyn®

Clindamycin,vancomycin®

Clindamycin or vancomycin +
aminoglycoside®or aztreonam or
fluoroquinolone™

Clindamycin or vancomycin +
aminoglycoside? or aztreonam or
fluoroquinolone”

Clindamycin or vancomycin +
aminoglycoside® or aztreonam or
fluoroquinolone™

A (based on
cardiac
procedures)
A (based on
cardiac
procedures)
B




Medicine
IMeta-AnaIysis of Observational Studies in Epidemiology e ...... ICIne

Timing of preoperative antibiotic prophylaxis in
54,552 patients and the risk of surgical site
infection

A systematic review and meta-analysis

Stijn Willem de Jonge, MD?, Sarah L. Gans, MD, PhD?, Jasper J. Atema, MD, PhD?, Joseph S. Solomkin, MDP,
Patchen E. Dellinger, MD®, Marja A. Boermeester, MD, PhD®™

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% ClI
Classen 1992 0.7419 0.6392 22.1% 2.10[0.60, 7.35) v pe—
Ho 2011 0.0227 0631 226% 102030, 3.52) e —
Steinberg 2009 06729 05631 284% 1.96(0.65,65.91] S —
van Kasteren 2007 1.0296 05791 26.9% 2.80[0.90, 8.71] P e—
Total (95% Cl) 100.0%  1.89[1.05, 3.40) <
Heterogeneity, Tau® = 0.00; Chi> = 1.44, df = 3 (P = 0.70); I* = 0% =0 m 0%1 ‘ 1%0 I 001‘

Test for overall effect. 2 = 2.12 (P = 0.03)

A

Favours post-incision Favours pre-incision



Timing of preoperative antibiotic prophylaxis in

54,552 patients and the risk of surgical site

infection

A systematic review and meta-analysis

Stijn Willem de Jonge, MD?, Sarah L. Gans, MD, PhD?, Jasper J. Atema, MD, PhD?, Joseph S. Solomkin, MD,
Patchen E. Dellinger, MD®, Marja A. Boermeester, MD, PhD?"

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Classen 1992 1.4586 04443 289% 4.30(1.80, 10.27) St —
Maxima 1997 1.7613 0.3181 56.4% 5.82(3.12, 10.86) ——
Munoz 1995 16639 0.6221 14.7% 5.28[1.56, 17.87) -
Total (95% CI) 100.0% 5.26 [3.29, 8.39) e
Heterogeneity. Tau? = 0.00; Chi’ = 0.31, df = 2 (P = 0.86); I* = 0% k + + {
Test fogrJ over\afll effect: Z = é.95 P < 0.06001) . ] v.01 0.1 : . . 100
Favours more than 120 min Favours within 120 min

B

120-60 min  60-0 min Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI
Classen 1992 5 699 5 1009 5.1% 1.45 [0.42, 5.02]
Garey 2006 68 888 10 191 16.9% 1.50[0.76, 2.97] e
kasatpibal 2006 8 1004 9 814 8.6% 0.72 [0.28, 1.87] iy —
Steinberg 20098 12 489 60 2897 20.1% 1.19[0.64, 2.23] s s
van Kasteren 2007 5 115 39 1681 8.7% 1.91[0.74, 4.95] P fp——
Weber 2008 24 464 156 3372 40.6% 1.12 [0.72, 1.75]
Total (95% CI) 3659 9964 100.0% 1.22 [0.92, 1.61)
Total events 122 279
Heterogeneity: Tau? = 0.00; Chi’ = 2.60, df =5 (P = 0.76); I? = 0% o1 0:1 1 100:

Test for overall effect: Z = 1.38 (P = 0.17)

C

Favours 120-60 min Favours 60-0 min



Summary of a systematic review
on surgical antibiotic prophylaxis prolongation

WHO Surgical Site infection Prevention Guidelines 2017

Continuation 24hrs vs more than 24hrs

Funnel plot 3. SAP - postoperative continuation for more than 24 hours vs. continuation for up to 24 hours, outcome SSI
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Summary of a systematic review
on surgical antibiotic prophylaxis prolongation

WHO Surgical Site infection Prevention Guidelines 2017

Continuation 48hrs VS more than 48 hrs
Funnel plot 4. SAP — postoperative continuation for more than 48 hours vs. continuation for up to 48 hours, outcome SSI

0__SE(log[0R]]

0.2

0.4+

O

0.6+

0.8+

L 1' ' ORJ
0.01 0.1 | 10 100




Comparison 5a: Types of procedure with a decreased risk of SSI with a prolonged antibiotic regime
(i) Prolonged regimen vs. a single dose

Prolonged regimen

Single dose

0Odds Ratio

0Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Mooyen 1994 6 425 12 418 282% 0.49[0.18, 1.31] —
Tamayo 2007 15 419 35 418 71.8% 0.41[0.22, 0.76] ——
Total (95% CI) 844 838 100.0% 0.43 [0.25, 0.72] S
Total events 21 47
i 2 - ; Chi? = = = R = ; t t {
!l-_ielterfugenew“T?fu ; ;?03 52' P-—Obogbgf =1 =077)1"=0% o1 o1 ; % 100
est for overall effect: 2 = 3.16 (P = 0. ) Favours prolonged regimen Favours single dose

Comparison 5b: Types of procedure with decreased risk of SSI with a prolonged antibiotic regimep: vascular surger
(i) Prolonged regimen vs. a single dose

Prolonged regimen

Single dose Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Hall 1998 15 149 28 153 100.0% 0.50 [0.25, 0.98] ——

Total (95% CI) 149 153 100.0% 0.50 [0.25, 0.98] -

Total events 15 28

Heterogeneity, Not applicable b o1 o' ’ %

Test for overall effect: Z = 2.02 (P = 0.04)

Favours prolonged regimen Favours single dose

Comparison Sc: Types of procedure with decreased risk of SSI with a prolonged antibiotic regimen:\Qrthognathic surge
(i) Prolonged regimen vs. a single dose

Prolonged regimen  Single dose Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Danda 2010 2 75 7 75 43.9% 0.27 [0.05, 1.33] L
Kang 2009 2 28 3 28 32.3% 0.64 [0.10, 4.17] &
Wahah 2013 1 30 & 30 23.7% 0.14 [0.02, 1.23] #
Total (95% CI) 133 133 100.0% 0.30 [0.10, 0.88] —a——
Total events 2 16

i - P - Chi2 = = = R = b t t {
Heterogeneity. Tau® = 0.00; Chi 1.15,df =2 (P = 0.56); | 0% o1 o1 T 100

Test for overall effect: Z = 2.20 (P = 0.03)

Favours prolonged regimen Favours single dose



Compliance -> Improve ?



Contents lists available at ScienceDirect

American Journal of Infection Control

journal homepage: www.ajicjournal.org

Major Article

Improving compliance with surgical antibiotic prophylaxis
guidelines: A multicenter evaluation

Cristiane Schmitt PhD **, Rubia Aparecida Lacerda PhD ¢,

Results: Full compliance wad was associated with weekly hours of infection control personnel
per intensive care unit bed (95%Tl, 0.2-0.1), hospital-wide dissemination of SAP guidelines (95% CI, 1.2-
25.1), monitoring (95% CI, 1.2-25.1), and feedback of compliance rates (95% Cl, 3.8-25.2). Daytime procedures
had greater compliance regarding drug dose (odds ratio [OR], 3.38; 95% confidence interval [Cl], 1.72-
6.65) and initial time (OR, 2.30; 95% (I, 1.24-4.25). Spinal procedures achieved greater compliance with
initial time (OR, 1.83; 95% CI, 1.12-3.01) and duration (OR, 1.59; 95% (I, 1.7-2.16).

Conclusions: A low level of compliance was identified, which pointed out the need for an innovative stew-
ardship approach to improve adherence to SAP guidelines. Targeted training programs need to be developed
to ensure dissemination of guidelines among surgeons. Monitoring, feedback, and closer interaction between
the infection control personnel and the surgical team are key factors for better compliance rates of SAP.

© 2017 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier
[nc. All rights reserved.



Increasing Compliance With an Antibiotic Prophylaxis Guideline
to Prevent Pediatric Surgical Site Infection

Before and After Study
Jeannette P So, MSc,” Ilyas S. Aleem, MD,} Derek S. Tsang, MD,i Anne G. Matlow, MD, MSc, FRCPC,§
and James G. Wright, MD, MPH, FRCSC*Y; for The SickKids Surgical Site Infection Task Force
Methods: evidence-based AP guideline.
Guideline posted in operating rooms and the online formulary,
only recommended antibiotics were available in operating rooms,
incoming trainees received orientation,
antibiotic verification was included in time-out,

computerized alerts were set for inappropriate postoperative prophylaxis,
and surgeons received e-mails when guideline was not followed.

Results: AP 43.9% (187/426) -> 62.0% (124/200) . Improve:

appropriate antibiotic use (51.6%—67.0%), complete (26.2%—-53.2%),
correct dosage (77.5%—90.7%) timing (83.3%—95.8%),
redosing (62.5%—95.8%,), and duration (47.1%—65.3%). (P<0.01)

Ann Surg 2015;262:403-408



Hiéu qua Chwong trinh Gidm sat
str dung khang sinh dw phong - BVCR

TS Pham Thi Ngoc Thao-2017

ARV AVNAAA -~ - v
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4p nghién ctiu: Tién hanh nghién ctiu md ta cat ngang 31 | bénh nhan dugc phan loai phau thuat sach, sach nhié

Déi tugng va phuong ph
trong thang 6 nam 2016 tai 6 khoa Ngoai, bénh vién Chg Réy va héi ctiu 301 bénh nhan dugc phau thut sach, sach nhiém trong thi

6/2015 dé so sanh hiéu qud can thiép

Nhiing can thiép thuc hién trong nam 2016

1. Ra quy dinh vé viéc tudn thit hudng dan s dung khang sinh du phong trong phau thuat

2. Quy dinh phan ting nguy co nhiém khudn vét mé

3. Xéy dung bang kiém sti dung khang sinh dy phong

4, Gidm sat ho s0 bénh nhan phau thudt sach, sach nhiém va bdo cdo trong hop khang sinh dinh ky.
Két qua: Tudi trung binh cia hai nhom nghién ciu la 48,4 £ 19,1 tudi (2015) va 50,1 + 18,4 tudi (2016). Nam ni 6 ty 1¢ tuong duong i
T 1é tudn thi huéng ddn sti dung khang sinh dy phong trong phéu thudt trudc gidm sdt (2015) la 14 % va sau gidm sit mot nam (2016
62,4% . 6 ngay sii dung khang sinh gidm 40.000 ngay, s6 tién tiét kiém khoang 4 ty dong, Thoi gian nam vién giam trung binh 2,1 1§
Ty 1¢ nhiém khudn ving mé 1a 4% (2016) so v6i 6% (2015). Céc yéu t6 1am ting nguy co nhiém khudn vét mé 1a phau thuat sach nhié
(OR=347) va sl dung khéng sinh dy phong khong diing liéu hodc khong dang thoi diém (OR = 6,75).

Két lugn: Chuong trinh gidm st st dung khang sinh trong sti dung khang sinh dy phong trong phau thudt mang lai nhiéu h
tudn thit hudng din sti dung khang sinh ciia bénh vi¢n tang lén, thoi gian diéu tri hau phau rét ngin, hiéu qua kinh € rd té
khong lam tang ty 1¢ nhiém khudn viing mo. '

jéu qu. ¥
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Conclusions

Surgical antibiotic prophylaxis : Decrease
surgical site infection (SSI)

* Type : freq. Cefazolin/ vancomycin - Redose

* Timing: 120 -60 minutes pre-incision
* Duration: 24h -48h

* Improving Compliance : (Guideline + training)

-> Manage SSI, Economic efficiency
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