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DEVELOPMENT OF THE SAAR



What is the Standardized Antimicrobial Administration Ratio?

 New standardized metric of Antibiotic Use available to facilities 
reporting to the AU option in NHSN

 Observed to Predicted Ratio (similar to SIR)
 Endorsed by the National Quality Forum



Standardized Antimicrobial Administration Ratio (SAAR)

SAAR is an Observed-to-Predicted (O-to-E) ratio
 Observed antibiotic use – Days of therapy reported by a healthcare 

facility for a specified category of antimicrobial agents in a specified 
patient care location or group of locations

 Predicted antibiotic use – Days of therapy predicted for a healthcare 
facility’s use of a specified category of antimicrobial agents in a 
specified category patient care location or group of locations on the 
basis negative binomial regression modeling applied to nationally 
aggregated AU data

The SAAR metric is constructed by using an indirect standardization 
method for comparing observed to predicted days of therapy 



Interpreting SAAR values 
The SAAR is a ratio.  The calculated SAAR value is always greater than 0, and a 
value of 1.0 suggests equivalency between observed and predicted antimicrobial use.   

 A high SAAR (above 1.0) that achieves statistical significance (i.e., 
different from 1.0) may indicate excessive antimicrobial use.

 A SAAR that is not statistically different from 1.0 indicates antimicrobial 
use is equivalent to the referent population’s antimicrobial use. 

 A low SAAR (below 1.0) that achieves statistical significance (i.e., 
different from 1.0) may indicate antimicrobial under use.

Note:  A SAAR alone is not a definitive measure of the appropriateness or 
judiciousness of antimicrobial use, and any SAAR may warrant further investigation.   
For example, a SAAR above 1.0 that does not achieve statistical significance may be 
associated with meaningful excess of antimicrobial use and further investigation may 
be needed.   Also, a SAAR that is statistically different from 1.0 does not mean that 
further investigation will be productive.



SAAR Calculations Cover 5 Antibiotic Agent Categories
High value targets for antimicrobial stewardship programs:

1. Broad spectrum agents predominantly used for hospital-
onset/multi-drug resistant bacteria – aminoglycosides, some 
cephalosporins, penicillin B-lactam/b-lactamase inhibitor combinations, 
and other agents

2. Broad spectrum agents predominantly used for community-
acquired infection – ertapenem, some cephalosporins, and some 
fluroquinolones

3. Anti-MRSA agents – ceftaroline, dalbavancin, daptomycin, linezolid, 
oritavancin, quinupristin/dalfopristin, tedizolid, telavancin, and 
vancomycin

4. Agents predominantly used for surgical site infection prophylaxis 
– cefazolin, cefotetan, cefoxitin, cefuroxime

High level indicators for antimicrobial stewardship programs:
5. All antibiotic agents – All agents included in NHSN AUR protocol



SAARs for High Value Targets 
SAARs for broad spectrum antibiotic agents predominantly used for 
hospital-onset/multidrug resistant infections:

1. Adult medical, medical/surgical, and surgical ICUs
2. Adult medical, medical/surgical, and surgical wards 
3. Pediatric medical, medical/surgical, and surgical ICUs
4. Pediatric medical, medical/surgical, and surgical wards

SAARs for broad spectrum antibiotic agents predominantly used for 
community-acquired infections:

5. Adult medical, medical/surgical, and surgical ICUs
6. Adult medical, medical/surgical, and surgical wards 
7. Pediatric medical, medical/surgical, and surgical ICUs
8. Pediatric medical, medical/surgical, and surgical wards

Note: All locations are according to CDC location definitions



SAARs for High Value Targets (continued) 

SAARs for anti-MRSA antibiotic agents:
9. Adult medical, medical/surgical, and surgical ICUs
10. Adult medical, medical/surgical, and surgical wards 
11. Pediatric medical, medical/surgical, and surgical ICUs
12. Pediatric medical, medical/surgical, and surgical wards

SAARs for antibiotic agents predominantly used for surgical site infection 
prophylaxis:

13. Adult ICUs and wards (medical, medical/surgical, and surgical)
14. Pediatric ICUs and wards (medical, medical/surgical, and surgical)

Note: All locations are according to CDC location definitions



High Level Indicator SAARs

SAARs for all antibiotic agents:
15. Adult ICUs and wards (medical, medical/surgical, and surgical)
16. Pediatric ICUs and wards (medical, medical/surgical, and surgical)

Note: All locations are according to CDC location definitions



National Quality Forum Endorsement

Public health/disease surveillance

Quality improvement (internal to the specific organization)

Quality improvement (external benchmarking involving multiple 
organizations)

Public reporting

Payment program

Regulatory and accreditation programs

Professional certification or recognition program



Building the Models: Part I

 Dataset for modeling restricted to:
 Calendar year 2014
 Minimum reporting locations:

• Adult Medical, Med/Surg, and Surgical ICUs
• Adult Medical, Med/Surg, and Surgical Wards
• Pediatric Medical, Med/Surg, and Surgical ICUs
• Pediatric Medical, Med/Surg, and Surgical Wards

 Developed 5 separate models for each of the antibiotic groups



Building the Models: Part II

 Building a Model:
 No patient level data, only unit and facility-level data

 Factors/variables considered:
 Facility Level: Hospital bedsize, ICU bedsize, hospital teaching status
 Location Level: Location bedsize, ICU status, ward types: medical, medical/surgical, 

and surgical wards, pediatric location

 Modeling details:
 Negative Binomial Regression
 Binary or Nominal variables
 Estimates the number of predicted antibiotic days



Building the Models: Part III
 Final Models:

 Model A: Broad Spectrum Agents Predominantly Used for Hospital-Onset/multi-drug 
resistant infections

• ICU, 4 way location-type variable (Levels: Medical Unit, Med/Surg Unit, Surgical Unit,                 
Pediatric Unit*) 

 Model B: Broad Spectrum Agents Predominantly Used for Community Acquired  
infections

• Teaching Status, ICU, Pediatric Location
 Model C: Anti MRSA

• ICU, 4 way location-type variable (Levels: Medical Unit, Med/Surg Unit, Surgical Unit, 
Pediatric Unit*), Interaction Term: ICU and 4 way location-type variable

 Model D: Agents Predominantly used for Surgical Site Infection Prophylaxis
• ICU, Surgical Location 

 Model E: All Antibiotic Agents
• ICU, 4 way location-type variable (Levels: Medical Unit, Med/Surg Unit, Surgical Unit, 

Pediatric Unit*) 
*Referent group in a multi-way variable



SAAR OUTPUT OPTIONS



Individual Facility SAAR Output Options in NHSN: Part I

 New: SAAR output options in NHSN
 SAARs for each of the groups:

 All Antimicrobial Agents
 Broad Spectrum Agents Predominantly Used for 

Hospital-Onset/multi-drug resistant infections
 Broad Spectrum Agents Predominantly Used for 

Community Acquired infections
 Anti MRSA
 Agents Predominantly used for Surgical Site 

Infection Prophylaxis

 Adult and Pediatrics shown separately



Individual Facility SAAR Output Options in NHSN: Part II
 All antibiotics shown first: Adult combined ICU and ward



Individual Facility SAAR Output Options in NHSN: Part III
 All antimicrobials shown first: Adult combined ICU and ward

antimicrobial days____ __4416__  
SAAR =  predicted antimicrobial days   =   4421.364  =  0.999 Statistically Significant? No

antimicrobial days____ __3998_
SAAR =  predicted antimicrobial days   =    3856.67  =  1.037 Statistically Significant? Yes



Individual Facility SAAR Output Options in NHSN: Part IV

 HO/MDRO, CO, and Anti-MRSA SAAR stratified by ICU and WARD



Individual Facility SAAR Output Options in NHSN: Part V

 Customizable Output Options



Individual Facility SAAR Output Options in NHSN: Part VI

 Customizable Output Options



Group SAAR Output Options in NHSN: Part I

 Standard Output includes all orgIDs in your group



Group SAAR Output Options in NHSN: Part II

 Customizable Output: Specific location types and dates



Exporting SAAR data



USING THE SAAR IN STEWARDSHIP



How Can the SAAR Help Stewardship Efforts?

 Determine where to focus stewardship efforts
 Assessing past interventions
 Comparing a unit/facility to itself (two time points)



Determining Where to Focus Stewardship Efforts



Comparing A Unit to Itself 
(Across two time points)

 A Facility is interested in comparing the Community Onset SAAR for 
two quarters

 Comparing the same location, for two quarters



Comparing A Unit to Itself 
(Across two time points)

A note about statistical significance:
• Since SAARs use DOTs, their denominators are large (compared to other SIR measures)
• Large denominators = large statistical power to find differences statistically significant
• Statistical Significance may not always indicate Clinical or Meaningful significance



Other AU Output Options in NHSN

 Drug specific rates

• SAARs aren’t drug specific.
• Drug specific rate information is 

available in the Rate Table in the 
AU output options



For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA 30333
Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348

E-mail: cdcinfo@cdc.gov Web: www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and 
Prevention.

For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA 30333
Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348

E-mail: cdcinfo@cdc.gov Web: www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and 
Prevention.

Questions?
NHSN@cdc.gov

Thank you!

Division of Healthcare Quality Promotion
National Center for Emerging and Zoonotic Infectious Diseases

mailto:NHSN@cdc.gov


NHSN Antibiotic Agents by SAAR category

 Broad spectrum agents predominantly used for hospital-onset/multi-drug 
resistant bacteria

 Aminoglycoside
Amikacin
Gentamycin
Tobramycin

 Carbapenem
Doripenem
Imipenem/Cilastin
Meropenem

 Cephalosporin
Cefepime
Ceftazadime

 Cephalosporin - Beta lacatamase inhibitor 
combination

Ceftolozane/tazobactam
Ceftazadime/avibacatam

 Penicillin Beta-lactam/Beta-lactamase 
inhbitor combination

Piperacillin (Ureidopenicillin)
Piperacillin-Tazobactam
Ticarcillin-Clavulanate

 Other
Aztreonam (Monobactam)
Colistimethate (Polymyxin)
Polymixin B (Polymixin)
Tigecycline



NHSN Antibiotic Agents by SAAR category

 Broad spectrum agents predominantly used for community-acquired infection

 Carbapenem
Ertapenem

 Cephalosporin
Cefotaxime
Ceftriaxone

 Fluroquinolone
Ciprofloxacin
Gemifloxacin
Levofloxacin
Moxifloxacin



NHSN Antibiotic Agents by SAAR category

 Anti-MRSA Agents

Ceftaroline
Dalbavancin
Daptomycin
Linezolid
Oritavancin
Quinupristin/Dalfopristin
Tedizolid
Telavancin
Vancomycin



NHSN Antibiotic Agents by SAAR category

 Agents predominantly used for surgical site infection prophylaxis 

Cefazolin
Cefotetan
Cefoxitin
Cefuroxime
Cephalexin
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