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1. Demonstrate how to use NHSN as both a surveillance 
system and a web-based platform for SSI reporting 

2. Identify best practices for surgical site infection 
prevention 

3. Review key methods of SSI data reporting, utilizing 
NHSN 

4. Describe how the SSI data validation process can be 
used to improve data accuracy and quality 
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National Healthcare Safety Network (NHSN) 

• Surveillance system used nationwide for reporting HAI 
from hospitals, long term care facilities, and 
hemodialysis clinics   

• Providing more transparency and accountability in 
healthcare 

• Surveillance system used by CDPH, other state health 
departments, and CMS for HAI reporting  

• Data used for HAI public reporting, pay for reporting, and 
pay for performance programs  

• Accessed through a secure, web-based interface; open to 
all US healthcare facilities at no charge 
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NHSN Data Access 

• Facilities own their NHSN surveillance data  

▫ May edit at any time to improve accuracy, completeness 

• Facilities can (or may be required) to join one or more 
NHSN Group  

▫ Examples: healthcare organization, CDPH 

▫ Facility confers rights for data access to the Group 

     - CDPH accesses data required by statute  

▫ Facilities within Group cannot see each other’s data 
 

• Facility signed a data use agreement with CDC; allows CMS 
access to specific NHSN data 
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NHSN Strengths 

• Provides standards for surveillance across healthcare 
facilities 

• Data risk-adjusted for comparison to national data 

• Web-based; data housed remotely; data quality checks 

• Data analysis tools built into system 

• Adapting to electronic reporting using national electronic 
health record standards (e.g. HL7, CDA) 

• Expandable to many health care settings 
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NHSN Limitations 

• Data validation methods in development 

• Requires following all NHSN protocols - detailed, 
lengthy 

• Not easily integrated with electronic medical record for 
data import  

• While training and support is provided by NHSN, its use 
is not as intuitive as initially assumed or hoped 
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“For Enrolled 
Facilities” Web 

Page 

www.cdc.gov/nhsn/settings.html 
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NHSN Acute Care  
Hospital-Specific Page 

SSI Surveillance 
• Training 
• Protocols 
• Forms 
• Support Materials 
• Analysis Resources 
• FAQs 

 
 

• Contains educational modules 
• CMS requirements 
• Links to emails and past 

newsletters 

www.cdc.gov/nhsn/acute-
care-hospital 
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CDC Prevention Strategies 

Core Strategies 

High levels of scientific 
evidence 

Demonstrated 
feasibility 

Supplemental Strategies  

Some scientific 
evidence 

Variable levels of 
feasibility 

To review 

• Should become 
standard practice 

• Consider implementing in 
addition to Core when 
infections persist or rates 
are high 



SSI Prevention Strategies: Core 

•Administer antimicrobial prophylaxis in accordance with 
evidence based standards and guidelines 

• Administer within 1-hour prior to incision 
   (2hr for vancomycin and fluoroquinolones) 

• Select appropriate agents on basis of: 
• Surgical procedure 
• Most common SSI pathogens for the procedure 
• Published recommendations 

• Discontinue antibiotics within 24hrs after surgery  
   (48 hrs for cardiac) 
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SSI Prevention Strategies: Core 

• Identify and treat remote infections – when possible 

• Before elective operation 

• Postpone operation until infection resolved 
 

• Hair removal 

• Do not remove hair at the operative site unless it will 
interfere with the operation 

• Do not use razors 

 If necessary, remove by clipping or by use of a depilatory 
agent 
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SSI Prevention Strategies: Core 

• Skin Prep 

• Use appropriate antiseptic agent and technique for 
skin preparation 

• Operating Room (OR) Traffic 

• Keep OR doors closed during surgery except as 
needed for passage of equipment, personnel, and 
the patient 

• Colorectal surgery patients 

• Mechanically prepare the colon (e.g. enemas, 
cathartic agents) 

• Administer non-absorbable oral antimicrobial agents 
in divided doses on the day before the operation 
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SSI Prevention Strategies: Core 

• Maintain immediate postoperative normothermia 
 

• Surgical Wound Dressing 

• Protect primary closure incisions with sterile dressing 
for 24-48 hours post-op 

 

• Control blood glucose level during the immediate post-
operative period - cardiac 

• Measure blood glucose level at 6 am on post-op day 1 
and 2  (procedure day = day 0) 

• Maintain post-op blood glucose level at <200mg/dL 
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SSI Prevention Strategies: Supplemental 

• Nasal screen for Staphylococcus aureus on patients  
undergoing  

• elective cardiac surgery, orthopedic, neurosurgery 
procedures with implants  

• decolonize carriers with mupirocin prior to surgery 
 

• Screen preoperative blood glucose levels and maintain 
tight glucose control post-op day 1 and 2 in patients 
undergoing select elective procedures  

• i.e., arthroplasties, spinal fusions, etc. 
 

 

    NOTE: These supplemental strategies are not part of the 1999 HICPAC 
Guideline for Prevention of Surgical Site Infections 
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SSI Prevention Strategies: Supplemental 

• Redose antibiotic at 3 hour intervals in procedures with 
duration >3 hours  

  *See exceptions to this recommendation in Engelmann, 2007   

• Adjust antimicrobial prophylaxis dose for patients who 
are obese (body mass index >30) 

• Use at least 50% fraction of inspired oxygen 
intraoperatively and immediately postoperatively in 
select procedure(s) 

• Perform surveillance for SSI  

• Feedback surgeon-specific infection rates 
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NHSN HAI  
Surveillance  
Definitions 
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Look for annual 
updates to definitions  

www.cdc.gov/nhsn 
 
 

NHSN Patient Safety Manual, Chapter 17 

http://www.cdc.gov/nhsn
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NHSN SSI Surveillance Definition 

•   Categorized  
based on depth 
of infection  
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Superficial Incisional SSI  

19 

NHSN Surveillance Definition, 2014 
 

 Infection occurs within 30 days after surgical procedure 
AND 

  Involves only skin and subcutaneous tissue of the incision 
 

AND 

Patient has at least 1:   
Purulent drainage from the superficial incision  
Organism isolated from incision culture or fluid (obtained  
   aseptically) 
Diagnosis of superficial SSI by surgeon or attending physician or    
   other designee 
Pain, tenderness, localized  
   swelling, redness, or heat 

   

 Incision opened by surgeon; 
culture positive or not cultured 
 

AND 

NHSN Patient Safety Manual: Ch 17 



Deep Incisional SSI 
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NHSN Surveillance Definition, 2014 
 

  Infection occurs within 30 after surgical procedure (UNLESS its one      
     of the 13 procedures followed for 90 days)  

 

AND 

  Involves deep soft tissues of the incision, e.g. fascial & muscle layers 
 

AND 

Patient has at least 1:   
 Purulent drainage from deep incision 
 Abscess or evidence of infection involving deep incision detected on  
    direct exam, during invasive procedure, or by histopathologic or  
    imaging test 
 Deep incision spontaneously dehisces  
     -OR-  opened by surgeon,  
    attending physician or designee 

   

NHSN Patient Safety Manual: Ch 17 

Patient has at least 1:*  
  fever>38°C 

 localized pain, or  
  tenderness  

*Unless culture-negative 

AND 



SSI Surveillance Period 

• Post-operative monitoring period now determined by NHSN 
Procedure Category 

• 14 NHSN procedure types require 90-day monitoring period  

 

 

 

 

 

• All other procedure categories monitored for 30 days 
regardless of presence of an implant 

• For all NHSN procedure categories, superficial SSI are 
monitored for 30 days only 
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BRST* CRAN HPRO RFUSN 

CARD FUSN KPRO VSHN* 

CBGB FX PACE 

CBGC HER PVBY* 

NHSN Patient Safety Module Chapter 9, SSI, Table 3, January 2014  
  

*Not a required 
CA-reportable 
procedure 



Organ/Space SSI   
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NHSN Surveillance Definition, 2014 
 

 Infection occurs within 30 after surgical procedure (UNLESS its one      
     of the 13 procedures followed for 90 days)  

 

AND 
 

 Involves any part of body opened or manipulated during the surgical  
    procedure                        

AND 
 

Patient has at least 1:   

  Purulent drainage from drain placed into organ/space  

  Organism isolated from an aseptically-obtained culture of  
     fluid or tissue in the organ/space 
  Abscess or evidence of infection involving the organ/space   
     that is detected on direct exam, during invasive procedure,  
     or by histopathologic or imaging test   

 

AND 

 Meets surveillance definition for a specific NHSN infection site 

NHSN Patient Safety Manual: Chapter 17, Table 13 
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NHSN Patient Safety Manual: Chapter  17 



Gastrointestinal Tract (GIT) Infection 
NHSN Surveillance Definition, 2014 

 

Patient meets 1 of 2 criteria: 

1. Abscess or other evidence of infection seen during invasive 
procedure or histopathologic exam 

2. 2 signs/symptoms of  
    organ/tissue involved  
      fever(>38C) 
      nausea* 
      vomiting*  
      abdominal pain*  
      tenderness* 
      diarrhea* 
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*with no other 
recognized cause 

At least 1 of the following: 
 Organisms cultured from drainage or 

tissue obtained during an invasive 
procedure /endoscopy or from a drain 

 Organisms seen on Gram’s/KOH stain or 
giant cells seen on micro exam of 
drainage or tissue obtained during 
invasive procedure or from drain 

 Organisms cultured from the blood 
 Evidence of pathologic findings on 

imaging test 
 Evidence of pathologic findings on 

endoscopic exam (e.g., Candida 
esophagitis, proctitis, toxic megacolon) 

AND 



Wound Class 

• Per CA reporting requirements, ALL mandated 
procedures, regardless of wound class, must by 
reported to NHSN 
▫ Includes clean (C), clean contaminated (CC), contaminated 

(CO), and dirty (D) procedures 

▫ CDC risk-adjustment requires reporting all procedures; SIR 
accounts for higher infection risk for CO and D procedures 

• Wound class must be assessed at the time of the 
operation by a person present during the surgical 
procedure  
▫ End-of-case assessment done by surgeon, circulating nurse, etc.   

▫ Wound class assigned prior to surgery will lead to both inaccurate 
reporting and inaccurate risk adjustment! 

NHSN Patient Care Safety Manual Ch16 
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Wound 
Class 

NHSN Patient Care Safety Manual Ch16 

 

Clean  

Operation where no 
inflammation encountered  

Respiratory, alimentary, 
genital, urinary tracts not 
entered  

Operation following non-
penetrating (blunt) trauma  

Primarily closed with no open 
drainage  

Clean - Contaminated  

Operation entering respiratory, 
alimentary, genital, or urinary 
tracts  

No evidence of infection, no  
major break in technique, no  
unusual contamination 
encountered 

Operation involving biliary 
tract, appendix, vagina, and 
oropharynx 

Contaminated  

Operation following open, fresh, 
accidental wounds  

Operation with major breaks in sterile 
technique (e.g., open cardiac massage) 
or gross spillage from GI tract  

Includes operation where acute, non-
purulent inflammation encountered  

Dirty  

Operation involving old traumatic 
wounds with retained devitalized 
tissue, or existing clinical infection 
or perforated viscera  

Definition suggests the organisms 
causing post-op infection were 
present before the operation 
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Identifying SSI 
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• Surgical Services, surgical units, and OR staff need to 
assist in SSI surveillance  

•  Evaluate both clinical and microbiologic findings post-op  
• Can’t rely on wound cultures alone to find SSI (!) 

•  Evaluate surgical patients during hospital stay 
• Rounds on units 
• Pharmacy reports of antimicrobial use 
• Temperature charts / logs 
• Operating room schedule of surgeries/ re-operations 

•  Monitor surgical patients for re-admission  

•  Perform post-discharge surveillance 
• Consider using procedure  billing codes (ICD-9) to validate data 
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      Observed HAIs 
SIR =    -------------------- 
             Predicted HAIs  

Examples: 
 
If your hospital has 2 CLABSI per 1000 line days and national data 
predict 2.0 CLABSI per 1000 line days:    

SIR =  2   = 1.0 
             2.0  
 
If your hospital has 4 SSI per 100 Hip prosthesis procedures and  
national data predict 2.5 SSI: 

SIR =  4   = 1.6 
             2.5  
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 Procedure Risk Factor Data 

For EACH procedure 

 

 

• Surgical wound class   
 clean, clean-contaminated, contaminated, or dirty 

• ASA score - as proxy for underlying illness 

• Yes/No: Emergency, Trauma, Anesthesia type 

• Endoscope (decreases risk) 

• Duration  

Diabetes status 

 Incisional closure type 

 

 

  

 

 

•  Gender 
•  Age 

  Height 
  Weight 

 New reporting variables beginning 2014  

Optional in 2014. Required Jan 2015  
Work with your IT department now 
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• Models developed for each NHSN operative procedure   

• Specific factors found to increase SSI risk for that 
procedure 

• Every patient undergoing a procedure in your hospital 
has a calculated SSI risk  

• Based on your surgical patient population, the expected 
(predicted) number of SSI can be calculated 

  

 
 
 

SSI Risk Adjustment 
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Example:  HYST 
Factors in the risk adjustment model that add to SSI risk are 

•  Age equal to or younger than 44 years 
•  ASA score of 3, 4, or 5  
•  Duration of surgery longer than 100 minutes (incision to close time) 
•  Procedure done at major teaching hospital (from NHSN Annual Survey) 
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The SSI probabilities are added 
together to get the predicted 
(expected) number of SSI for this 
surgical patient population 

Interpreted as a 
5.0% risk of SSI 
for patient 1 

Probability of SSI is 
calculated for each 
surgical patient   

SSI SIR is not different 
than predicted 
• 3 SSI observed 
• 2.9 SSI expected    

a HYST procedure 



Using SSI Surveillance Data 

• Plan for distribution of SSI and other HAI data  

• Use NHSN analysis features to review, interpret, and 
understand your data  

• Report to the health care providers in your hospital most 
able to impact patient care  
• Report in a manner to stimulate process improvement 

• Use visual displays of data - charts, graphs, tables  
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“Recommended Practices for Surveillance”  

AJIC Am J Infect Control 2007; 35:427-40 

“The power of [HAI] surveillance is in sharing findings with those who 

need to know and who can act on the findings to improve patient safety”  



NHSN for Mandatory HAI Reporting 

Required by CDPH to meet mandated HAI reporting 
requirements in California acute care hospitals (including 
LTACs) 

• CLIP in ICUs 

• CLABSI facility-wide 

• SSI from 29 operative procedures (per AFL 11-32) 

• C difficile from inpatients* 

• MRSA and VRE bacteremia from inpatients* 

• If inpatient MRSA BSI related to central line, event must be 
reported also as CLABSI (entered in both NHSN modules)  
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* and ED patients admitted to facility same day 
 

Reference NHSN Patient Safety Manual, January 2014 



  CMS HAI Reporting Requirements - via NHSN  



Recommended SSI Surveillance Methods 

NHSN 

• Direct examination of wounds 

▫ Are any IPs really doing this?  

• Review of medical records 

▫ Ok, but which ones?   

• Surgeon surveys by mail or telephone 

• Patient surveys by mail or telephone 
 

CMS Validation 

• Using ICD9 procedure and diagnosis code-sets for COLO 
and HYST  
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SSI Validation 

1. Traditional methods of SSI case finding are likely 
inadequate and fail to identify all infections 
 Resulting in inaccurate calculations and understanding of true 

SSI incidence 

 Potential failure to identify highest-risk procedures and alert 
surgeons of need for action  

2. Hospitals are strongly encouraged to incorporate the 
use of post-op diagnostic/procedure ICD9 “flag” codes 
into routine surveillance methods  
 May improve efficiency of SSI case finding by as much as 50% 

for colon and abdominal hysterectomy 
 Will be incorporated into CDPH HAI Program 2014 and 2015 

validation (all CA hospitals are expected to participate) 
 Already used by CMS for validation 
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Objectives of CDPH SSI Validation, 2013  

HAI Program Liaison IPs performed onsite data validation to 

• Gain a better understanding of how well SSI surveillance 
is being performed   

• Provide immediate one-on-one education and coaching 
to volunteer hospitals 

• Develop targeted education for all CA hospitals based on 
common errors, identified gaps,  misinterpretations 

 

  

 

 

  

What this validation process was NOT: 
•  A research study  
•  Formal evaluation of SSI reporting implementation 

Important to remember that findings may not be generalizable  
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SSI Validation Process 

• Onsite 2-day review at each hospital by 1 or 2 HAI Program 
Liaison IPs   

• Requested list of Colon (COLO) and abdominal 
hysterectomy (HYST) procedures performed over 1 or 2 
quarter period of 2013 
▫ Requested search for post-op billing codes, including diagnosis 

and procedure codes  
▫ All “flagged” patient records reviewed during onsite visit 
▫ Required Liaison IP to have access to all medical records 
▫ Reviewed additional SSI reported to NHSN not identified by 

“flag” code  

• Standardized collection tool to enter data and produce 
hospital-specific findings for presentation prior to exit 
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Procedure Codes Required by NHSN for 
Defining and Reporting COLO and HYST 

ICD-9 Procedure Codes That Define an NHSN Colon Procedure 

17.31 17.32 17.33 17.34 17.35 17.36 

17.39 45.03 45.26 17.39 45.03  45.26 

45.41 45.49 45.52 45.71 45.72 45.73 

45.74 45.75 45.76 45.79 45.81 45.82 

45.83 45.92 45.93 45.94 45.95 46.03 

46.04 46.10 46.11 46.13 46.14 46.43 

46.52 46.75 46.76 49.94 
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ICD-9 Procedure Codes That Define an NHSN Abdominal Hysterectomy 

68.31 68.39 68.41 68.49 68.61 68.69 



Post-Operative ICD-9 Procedure Codes for 
“Flagging” Possible COLO SSI 

ICD9 Procedure Codes That MIGHT Indicate a Colon SSI 

54.0 Incision and drainage (I&D) of abdominal wall 

54.11 Exploratory laparotomy 

54.19 Drainage of intraperitoneal abscess or hematoma 

86.04 Skin and subcutaneous I&D NEC 

86.22 Excision debridement of wound, infection, burn 

86.28 Non-excision debridement of wound, infection, burn 
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ICD9 Diagnosis Codes That MIGHT Indicate a Colon SSI 

567.21, 567.22 Intra-abdominal abscess, intra- or retroperitoneal abscess 

567.29 Other suppurative peritonitis 

567.38 Pelvic abscess 

569.5 Intestinal abscess 

569.61 Infection of colostomy or enterotomy 

569.81 Fistula of intestine 

682.2 Abdominal wall abscess, cellulitis of trunk 

879.9 Open wound of unspecified site, complicated 

998.31, 998.32 Disruption of internal or external surgical wound 

998.51 Postoperative infection, seroma 

998.59 Postoperative infection, abscess 

998.6 Non-healing surgical wound, persistent post op fistula 
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Post-Operative ICD-9 Diagnosis Codes for 
“Flagging” Possible COLO SSI 
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ICD9 Diagnosis Codes That MIGHT Indicate a HYST SSI 

567.21, 567.22 Peritonitis, intra-abdominal abscess, intraperitoneal or 
retroperitoneal abscess 

567.29 Other suppurative peritonitis 

682.2 Abdominal wall abscess, cellulitis of trunk 

998.31, 998.32 Disruption of internal or external surgical wound 

998.51 Postoperative infection, seroma 

998.59 Postoperative infection, abscess 

Post-Operative ICD-9 Diagnosis Codes for 
“Flagging” Possible HYST SSI 



Completing Validation Process 

• Results of validation findings reviewed and left with the 
hospital prior to exit 
▫ Provided immediate onsite education to improve HAI surveillance 

and reporting 
▫ Hospitals expected to correct data in NHSN based on validation 

findings 
▫ Hospitals expected to incorporate ICD9-based surveillance to 

improve SSI case-finding moving forward 

• No hospital identifiers recorded on any validation forms or 
materials  
▫ Date and reviewer’s initials removed from all forms immediately 

following data entry 
▫ Identifiable hospital results not maintained by CDPH    
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Presentation of SSI Validation Findings 

• Sensitivity  
▫ Proportion of SSI reported by hospital among all patients with an SSI 
▫ High sensitivity indicates SSI are being identified and reported   

• Specificity  
▫ Proportion of SSI not reported by hospital among patients without SSI   
▫ High specificity indicates accuracy in “ruling out” SSI   

• Positive Predicted Value 
▫ Proportion of SSI detected by hospital that actually are SSI  
▫ High PPV indicates accuracy in applying surveillance definitions   

   
 

  
HAI Liaison Program IP Review 

 

HAI Not an HAI 

Hospital 
Surveillance 

Report 

HAI 
 

True positives 
 

 
False positives 

Positive Predictive Value  
        True positives     X 100  
True positives + False positives 

 
Not an HAI 

 
False negatives 

 

 
True negatives 

Sensitivity    
          True positives     X 100  

True positives + False negatives 

Specificity    
              True negatives     X 100  

True negatives + False positives 
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• Colon SSI missed by hospital surveillance were: 

1. More likely to have occurred during the surgical 
admission, opposed to post-discharge or readmission  
(p<0.01) 

2. Less likely to have positive culture of fluid or tissue from 
incision or organ space (p=0.02) 

• Documentation of SSI by surgeon or attending physician 
was similar in Colon SSI cases reported by hospitals and 
in cases missed (p=0.57) 
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SSI Validation Findings: Colon  



   

• Use of ICD9 post-operative “flag” codes identified 
additional unreported Colon SSIs in 31 of 42 (74%) 
hospitals  

• 7 of these hospitals had previously reported 0 Colon SSIs 

• Only 11 of 42 (26%) hospitals demonstrated complete 
identification* and reporting of Colon SSI  

 

 

 

*Defined as 100% sensitivity or case-finding 
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SSI Validation Findings: Colon (continued)  



   

• HYST SSI cases missed by hospitals met similar 
CDC/NHSN criteria as cases that had been reported 

• Comparing cases found by ICD9 flag codes to cases 
found/reported by hospital (prior to validation visit): 

1. ICD9 flag codes identified fewer cases in outpatient 
setting (57% vs. 81%, although p-value was NS) 

2. ICD9 flag codes identified more cases on readmission 
(79% vs. 67%, p-value = NS) 
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SSI Validation Findings: Abdominal HYST 
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SSI Validation Findings: Abdominal HYST  
                                                     (continued)  

 
• Use of ICD-9 post-operative “flag” codes identified 

additional unreported HYST SSIs in 12 of 34 (35%) 
hospitals  

• 6 of these hospitals had previously reported 0 HYST SSIs 

• 22 of 34 (65%) hospitals demonstrated complete 
identification and reporting of HYST SSI  



In Summary  

NHSN is a surveillance system  

• It is also the platform for recording data, which meets the 
regulatory reporting requirements for CDPH and CMS  

SSI surveillance (and reporting) is a team sport! 

 Successful surveillance programs require participation from 
all members of the team including: 

 

 

 

 
 

 Sharing SSI surveillance findings is critical to improve rates 

 Validate your data to ensure it is accurate and complete 
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• Infection Control 
• OR Staff 
• PACU 
• EVS 
• Nursing 

• Surgeons 
• Physicians 
• Laboratory 
• Administration 
• Home Care 

• PACU 
• Anesthesiology 
• Radiology 
• Respiratory Therapy 
• And more! 
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For issues specific to California, 
NHSN help is also available from  

 the CDPH HAI Program 
 

www.cdph.ca.gov/hai  
 

Includes tailored 
guides, slide sets, 
implementation 
tools 

http://www.cdph.ca.gov/hai
http://www.cdph.ca.gov/hai


Questions?  
 

Email  
HAIProgram@cdph.ca.gov 
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