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Ever Increasing Public Health Implications of 
Antimicrobial Resistance… 

*UK Government (2015). O’Neill J. Health matters: antimicrobial resistance. 2015

*



Antimicrobial Resistance in Surgical Patients 
Predicted to Increase over Time*…

*Teillant et al. Lancet Infec Dis 2015;15:1429-37.



Ever Increasing Public Health Implications 
of Surgical Site Infections…

*Zimlichman et al. JAMA Intern Med. 2013



Improving Stewardship through the American College of 
Surgeons Quality Measurement & Verification Programs 

Program Goals: Provide verification as a “Children’s Surgery Center” 
based on a hospital’s resources, infrastructure & dedication to 
continuous quality improvement

• 57 hospitals are currently verified by the program

• Site visit/review required to maintain verification every 3 years  

• Requires participation in NSQIP 

• Standards for antimicrobial stewardship added in 2021

Program Goals: Quality & Outcomes Benchmarking 

• 157 hospitals currently participate in the pediatric program

• 1,500 cases/year audited across 6 surgical specialties 

• Adverse events (including SSI) are collected by nurse-level 
clinical reviewers 

• Risk-adjusted “report cards” sent out semi-annually

• Measures of appropriate surgical antimicrobial prophylaxis 
utilization added in 2021 (mandatory for all sites)



ACS-NSQIP Surgical Antimicrobial Prophylaxis 
& SSI Semiannual Report 



Variation in hospital-level procedure and risk-
adjusted SAP overutilization and SSI rates

Peds Models Sites 
Included

Total 
Cases (n) 

Measure 
Rate (%)

Low 
Outliers (n)

High 
Outliers (n)

SAP MEASURES
Overall Prophylaxis Misutilization 151 65112 33.65% 42 30

Overall Prophylaxis Overutilization*** 151 65112 21.97% 40 38
Overall Prophylaxis Underutilization*** 151 65112 12.63% 35 33

Non-compliance: Timing Guidelines 151 36346 5.18% 10 24
Non-compliance: Spectrum Guidelines 151 48053 8.66% 31 26

Inappropriate Spectrum: Narrow 151 48053 1.13% 3 11
Use of Overly Broad Spectrum Agents 151 48053 7.53% 29 39

Prophylaxis Use in Low Risk Clean Procedures 151 8416 70.72% 33 21
Omission of SAP in Clean-Contaminated Cases 150 26664 18.03% 29 32
Continuation of Postoperative Prophylaxis 151 56842 40.00% 35 50
Postoperative Duration > 24 Hours 151 56842 9.23% 32 43
OUTCOME MEASURES
Complication: All SSI 151 65112 2.02% 4 13

Complication: Incisional SSI 151 65112 1.56% 4 10
Complication: Organ space SSI 151 65112 0.46% 0 2

Complication: C.diff Colitis 151 65112 0.07% 0 3



Relationship between hospital-level postoperative 
SAP utilization >24 hours and SSI rates

Peds Models Sites 
Included

Low 
Outliers 

(n)

High 
Outliers 

(n)
SAP MEASURES
Overall Prophylaxis Misutilization 151 42 30

Overall Prophylaxis Overutilization*** 151 40 38
Overall Prophylaxis Underutilization*** 151 35 33

Non-compliance: Timing Guidelines 151 10 24
Non-compliance: Spectrum Guidelines 151 31 26

Inappropriate Spectrum: Narrow 151 3 11
Inappropriate Spectrum: Broad 151 29 39

SAP Use in Low Risk Clean Procedures 151 33 21
Omission in Clean-Contaminated Cases 150 29 32
Postoperative Duration > 0 Hours 151 35 50
Postoperative Duration > 24 Hours 151 32 43
OUTCOME MEASURES
Complication: All SSI 151 4 13

Complication: Incisional SSI 151 4 10
Complication: Organ space SSI 151 0 2

Complication: C.diff Colitis 151 0 0

* He et al. JAMA Surgery. 2022 Dec 1;157:1142-1151

*R = -0.02; p = 0.87



Variation in SAP misutilization and SSI outlier 
status (2021 NSQIP data; 152 hospitals)

Hospital (n = 152)

High rate outlier for SAP util ization/Outcome  

As expected SAP util izer or SSI rate

Low rate outlier for SAP util ization/Outcome  

     * Postop duration > 24 hrs, inappropriate spectrum or administration after incision

     ** Clean cases not involing the spine, CNS or implanted foreign bodies

     *** UTI counted as an SSI event for urologic procedures 
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Incisional SSI

Use of overly broad spectrum SAP
Use of overly narrow spectrum SAP
Any non-compliance*

Organ Space SSI
C Diffici le

Postoperative SAP use > 24 hr
Any postoperative SAP use
SAP use in low-risk procedures**

= overutilization measure



Variation in Hospital-Level Postoperative 
Prophylaxis Utilization & SSI Rates for Spine Cases
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2021 NSQIP-Pediatric SAP Semiannual 
Report Card for Boston Children’s Hospital 



Reduction of postoperative SAP utilization at 
Boston Children’s Hospital  

Postop 
use of 

SAP>24hr 
(%)

Postop SAP use > 24 hours & SSI rates for 
spine, hip & all Ortho cases 

(12-month rolling BCH rates from 2/22 to 3/23)

SSI %

All Ortho cases

Spine cases

Hip cases



2023 NSQIP-Pediatric SAP Semiannual 
Report Card for Boston Children’s Hospital 



Mandating Stewardship Accountability through the 
ACS Children’s Surgery Verification Program (CSVP)

• A formal antimicrobial stewardship program (ASP) with 
active involvement of perioperative services

• Dissemination of NSQIP prophylaxis benchmarking 
reports to surgical departments and your hospital’s ASP

• Ongoing PI efforts to address areas of antimicrobial 
overuse identified from the benchmarking report



Surgical Prophylaxis is Just One of Many Areas where 
Comparative Benchmarking can Facilitate Stewardship

*Pediatric Surgery Quality Collaborative
  https://med.uth.edu/pediatricsurgery/research/research-centers-and-programs/psqc/

Other areas of antimicrobial overutilization 
and practice variation that can be targeted:

• Treatment of established surgical and non-
surgical infections

• Use of antimicrobial Prophylaxis for medical 
conditions
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Thank you for your 
attention!
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