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DEVELOPMENT OF THE SAAR




What is the Standardized Antimicrobial Administration Ratio?

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

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




Standardized Antimicrobial Administration Ratio (SAAR)

SAAR is an Observed-to-Predicted (O-to-E) ratio

0 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

0 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.

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

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

0 Alow 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
fluroguinolones

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
Adult medical, medical/surgical, and surgical wards
Pediatric medical, medical/surgical, and surgical ICUs
Pediatric medical, medical/surgical, and surgical wards

oo e

8| 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

7 Public health/disease survelillance

Z Quality improvement (internal to the specific organization)

7 Quality improvement (external benchmarking involving multiple
organizations)

Public reporting

Payment program

Regulatory and accreditation programs

Professional certification or recognition program




Building the Models: Part |

0 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

0 Developed 5 separate models for each of the antibiotic groups




Building the Models: Part Il

0 Building a Model:
= No patient level data, only unit and facility-level data

0 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
0 Modeling details:
= Negative Binomial Regression
= Binary or Nominal variables
= Estimates the number of predicted antibiotic days




Building the Models: Part Il

o Final Models:

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

* |CU, 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
» |CU, Surgical Location
Model E: All Antibiotic Agents

« |CU, 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 |

=Antimicroblal Use and Resistance Module
I;'-f-"-ir'l'r.lir'm:r'l:ll'.!i:.il Use Data
0 New: SAAR output options in NHSN o —— (]| [ Moy |

Elsaar Report - All SAARS

0 SAA RS fo r eac h Of th e g rou p S FlLine Listing - Most Recent Menth of AU Data for ...more | Run . Modify |

[E]Line Listing - Most Recent Month of AU Data by L...more Run || Modify
= All Antimicrobial Agents [ElLine Listing - ANl Submitted AU Data for FACWIDEIN Run || Modily |
= Broad Spectrum Agents Predominantly Used for Eluine Listing - All Submitted AU Data by Location Run | Modiy |

Hospital-Onset/multi-drug resistant infections EiRate Table - Most Recant Month of AU Data - Anti...more | Fun| | Moddy

[ElRate Table - All Submitted AU Data - Antimicrobi...more Run | Modify

= Broad Spectrum Agents Predominantly Used for
Community Acquired infections

=  Anti MRSA

[ElRate Table - Most Recent Month of AU Data - Anti..more | Run| Modify

[=lRate Table - All Submitted AU Data - Antimicrobi...more Run || Modify |

Z]Rate Table - Selected Drugs - FACWIDEIN - Most R...more | Run || Modify
= Agents Predominantly used for Surgical Site ElRate Table - Select Run| | Modiy
Infection ProphyIaXiS Elrate Table - Selected Drugs - by Location - Most...more :Hun Modify

E]Rate Table - Selected Drugs - by Location - All ...more Run || Modify

2 Adult and Pediatrics shown separately




Individual Facility SAAR Output Options in NHSN: Part Il

o All antibiotics shown first: Adult combined ICU and ward

National Healthcare Safety Network
SAARs Table - All Standardized Antimicrobial Administration Ratios (SAARs) High-Level Indicators and High-Value Targets

As of- November 17, 2015 at 2:10 PM

As o November 17, 201 / SAARftitle .

All antimicrobials used in adult ICUs and wards L Denominator

Summary 95% Confidence
Facility Org ID | YriQtr | SAAR Type |Antimicrobial Days | Predicted Antimicrobial Days |Days Present | SAAR | SAAR p-value Interval

13660 2014Q1 [IND-Adult-1 4416 4421.364 6326 | 0.999 0.9437 | 0.970, 1.029
13860 2014Q2 | IND-Adult-1 3998 3856 677 5668 | 1.037 0.0240 | 1.005, 1.069
13860 2014Q3 [IND-Adult-1 3568 3952 912 K765 0.903 0.0000 | 0.873, 0.933
13860 2014Q4 [IND-Adult-1 6835 5731.061 9247 1.193 0.0000 | 1.165, 1.221
13860 2015Q1 [IND-Adult-1 4060 313877 5358 1.304 0.0000 | 1.264, 1.344
Observed Use Predicted Use Calculated

Includes data for January 2014 and forward.

Data restricted to medical, medical/surgical and surgical locations (SAAR Denﬂm) SAAR Val ues
Source of aggregate data: 2014 NHSN AU Data
Cata contained in this report were |ast generated on November 11, 2015 at 557 PM.




Individual Facility SAAR Output Options in NHSN: Part Il

o All antimicrobials shown first; Adult combined ICU and ward

Summary 95% Confidence
Facility Org ID | YriQtr SAAR Type | Antimicrobial Days | Predicted Antimicrobial Days | Days Present| SAAR | SAAR p-value Interval

| 13860| 2014Q1 |IND-Adult-1 | 4416 | 4421.364 | 6326 0.999 0.9437 | 0.970, 1.029
| 13860| 2014Q2 |IND-Adult-1| 3998 | 3856.677 | 5668 | 1.037 0.0240 | 1.005, 1.069

antimicrobial days 4416
1 SAAR = predicted antimicrobial days = 4421.364 = 0.999 Statistically Significant? No
2 antimicrobial days 3998
SAAR = predicted antimicrobial days = 3856.67 = 1.037 Statistically Significant? Yes




Individual Facility SAAR Output Options in NHSN: Part IV

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

Mational Healthcare Safety Network
SAARs Table - All Standardized Antimicrobial Administration Ratios [SAARs) High-Level Indicators and High-Value Targets

#As of. Nowember 10, 2005 at 12566 PM
Crade Rangse: All AL AR

Antimicrobials used for hospital-onsetmulti-drug resistant infections infjadult ICUs

| orgiD | summary¥a | saARType |antimicrobiaibays | numAUDaysPredicted | numDaysPresent| SAAR | SAAR_pval | SAAR9SCI
201401 | TAR-Adult-1 : 5939 2800|1375 |  0.0000 | 1.289, 1.466
1.761, 2.008

3 | TAR-Adult-1 ¥ g 2339 565 00000
201404 | TAR-Adult-1 55 368,558 : 0.0000 :
TAR-Adult-1 265 B0.95 0.0000 | 1.296, 1.649

12 P

Mational Healthcare Safety Network
SAARs Table - All Standardized Antimicrobial Administration Ratios (SAARSs) High-Level Indicators and High-Value Targets

#s of. Nowembar 10, 2015 at 12:56 PM
Date Rangs: All AL_SAAR

Antimicrobials used for hospital-onsetimulti-drug resistant infections injadult wards

| orgid | summary¥a| saARType |antimicrobiaiDays | numAUDaysPredicted | numDaysPresent| SAAR | SAAR pval | SAARSSCI
. 381.045 | 26| 0386 | 0.0000
0.0000
0.0000




0 Customizable Output Options

Anti-MRSA antimicrobials used in adult ICUs

orglD ‘EI]I'I"II'I"I':]I'H‘I"T‘ SAARType ‘antimicmhial[}ayﬁ‘ numAUDaysPredicted |numDay5Preaent| SAAR | SAAR_pval | SAARAACI
13360| 2014 |TAR-Adult-5| 1705 | 1734.920 | 8795/0.983 |  0.4812|0.937,1.030

Includes data for January 2014 and forward.
Data restricted to medical, medical/surgical and surgical locations.
Source of aggregate data: 2014 NHSM ALl Data

Data contained in this report were |ast generated on November 8, 2015 at 1:18 PW.




Individual Facility SAAR Output Options in NHSN: Part Vi

0 Customizable Output Options

Specify Other Selection Criteria: “/HELF

. . ) ) As of: Nowember 10, 2015 at 1:30 PM
Show Criteria Column + Row + Clear Criteria Date Range: All A_SAAR
if {[[location = "MICU™ } } }
location Antimicrobials used for hospital-onset/multi-drug resistant infections in adult ICUs

| r:nrgl[} |summar'_.r"f'D| SAARType |ant|m|crc-h|al[}a1,rs | numAlDaysPredicted |numDa1,rsPresent| SAAR | SAAR_pval | SAARSSCI
2014Q1 | TAR-Aduit-1 | 333 402.914 | 1306| 0.826 | 0.0004 | 0.741, 0.919
:zaaan| 2014Q2 | TAR-Adult-1 | 410 388.723 | 1260 1.085 |  0.2923 | 0.956, 1.161

3860  2014Q3 | TAR-Adult-1 | 1| 402.606 | 1305|0.673 |  0.0000 | 0.596, 0.757

3860|  2014Q4 |TAR-Adult-1 | 208 | 256.989 833/ 0.809 |  0.0018 | 0.705, 0.925

3860  2015Q1 |TAR-Adult-1 | 100 129.883 | 421/0.770 | 0.0066 | 0.630, 0.932
Other Options:

= [ summaryYQ




Group SAAR Output Options in NHSN: Part |

0 Standard Output includes all orgIDs in your group

National Healthcare Safety Network
SAARs Table - All Standardized Antimicrobial Administration Ratios (SAARs) High-Level Indicators and High-Value Targets

As of: November 10, 2015 at 1:12 PM
Date Range: All AU_SAAR

All antimicrobials used in adult ICUs and wards

AllorglDs in your group listed
| orglD |5ummanr"r'mz| SAARType |antimicrobiaIDays| numAUDaysPredicted |numDaysPresent| SAAR | SAAR_pval | SAAROACI
| 10656 || 201402 IND-Adult1 | 913.384 | 1390 | 104.608 |  0.0000 | 103.944, 105.272
| 10656 || 2014Q3|IND-Adult-1 | 54 686 1560 100.827 | 0.0000 | 100.224. 101.436
| 10856 || 2 IND-Adult1| '. 4| 1390| 14159 |  0.0000 | 13.917. 14.405
| 10656 ||  2015Q3|IND-Aduit-1 | 2| . 4050 0476|  0.0000 | 0.451.0
[11211||  2014Q1|IND-Aduit-1 | 51 3| 200.000 |
|11211]| 201402 [IND-Adult1 | 7 3 22
[11211||  2014Q3|IND-Aduit-1 |
[11211] 20151 |IND-Adult1 |
[11211] 20152 |IND-Adult1 |
[11211]| 201503 [IND-Adult1 | ] _ y
|13860| 20141 IND-Adult1 | 4416 4421 364 326 | 0.99¢ 0.9437 | 0.970, 1.029
|13860| 201402 |IND-Adult1 | 3998 3856 677 5668| 1.037|  0.0240 | 1.005, 1.069
|13880|| 201403 |IND-Adut-1| 3568 3 5765| 0.903|  0.0000|0.873,0.933
|13860| 201404 |IND-Adult1 | :

201501 |IND-Adult1 | 213 843| 0973| 03466 | 0.919 1.029

es data for January 2014 and forward.
icted to medic edical/surgical and surgical locations.




Group SAAR Output Options in NHSN: Part Il

0 Customizable Output: Specific location types and dates

Select a time period or Leave Blank for Cumulative Time Period: %HELP

Date Variable Beginning Ending
201402 201402 Clear Time Period

[l Enter Date variable/Time period at the time you click the Run button

Specify Other Selection Criteria: @HEP

Show Criteria Column + Row + Clear Criteria

locCDC

= IN:ACUTE:CC:M

Other Options: Print Variable Reference List

Group by: [summaryYQ v

National Healthcare Safety Network

SAARs Table - All Standardized Antimicrobial Administration Ratios (SAARs) High-Level Indicators and High-Value Targets
As of: November 10, 2015 at 1:18 PM

Date Range: AU_SAAR summaryYQ 2014Q2 to 201402

if ([(IocCDC = "IN:ACUTE:CC:M" | } }

Anti-MRSA antimicrobials used in adult ICUs

| orglD ‘summam’m| SAARType ‘annmmroblalnays ‘ numAUDaysPredmted ‘numDaysPresem| SAAR | SAAR_pval ‘ SAARIACI

1063 44 88! 21023683 | 0.0000 | 22.291, 25.140

| 10856 201402 |TAR-Adult-5 |
1260| 0.616 |  0.0000 | 0.528, 0.716

|13860|  2014Q2 |TAR-Adult5 | 166 |

Includes data for January 2014 and forward.
icted to medical, gical and surgical locations.

Data contained in this report were |ast generated on Movember 10, 2015 st 11:18 AM.



Exporting SAAR data

Eantimicrobial Use and Resistance Module
Eﬂ.r‘ltil'r'm:r'ljbial Use Data
S CIDC Deafurvasd Dutpiat

Esasr Report - All SAARS Run | Maodify

Specify Other Selection Criteria: “/HEF

Show Criteria Column + Row + Clear Criteria

locaion v &M M M

= MICU
——————————

Other Options: Print Variable Reference List

Group by: |summaryYQ v




USING THE SAAR IN STEWARDSHIP




How Can the SAAR Help Stewardship Efforts?

0 Determine where to focus stewardship efforts
0 Assessing past interventions
a2 Comparing a unit/facility to itself (two time points)




Determining Where to Focus Stewardship Efforts

Mational Healthcare Safety Network
SAARs Table - All Standardized Antimicrobial Administration Ratios (SAARs) High-Level Indicators and High-Value Targets

As of: February 2, 2016 at 9:56 AM
Date Range: AU_SAAR summaryY @ 201501 to 2015Q1

Antimicrobials used for hospital-onset/multi-drug resistant infections in adult wards

orglD |summar'_.r"f'!1| SAARType |antimicrcrbia|[}a1.rs | numAlDaysPredicted |numDa1.rsPresent SAAR | SAAR_ pval | SAARASCI
13860  2015Q1|TAR-Aduit-2 | 789 512.183 | 4658 |1.540 |  0.0000 | 1.436, 1.651

Antimicrobials used for community-onset infections in adult wards

orglD |5ummar'_.r‘m| SAARTYpe |antimicrc:hia|[}a1.rs| numAUDaysPredicted |numDa1.rsPresent SAAR | SAAR_pval | SAARSSC]
13860|  2015Q1|TAR-Adult4 | 886 | 802.187 | 4658] 1.104 | 0.0038 | 1.034, 1.179




Comparing A Unit to Itself
(Across two time points)

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

a Comparing the same location, for two quarters

if ([{locChC ="IN:ACUTECC:M5"}} )
Antimicrobials used for community-onset infections in adult ICUs

orglD |5urnrnar'_.r"r'ﬂr| SAARType |antirni::rc-hia|[}a1_.r5 | numAUDaysPredicted |numDay5Preaent| SAAR | SAAR_ pval | SAARSLC]

|1ZE=E=EI| 2014Q2 | TAR-Adult-3 | 389 185.808 | 955(2.094 |  0.0000 | 1.893, 2.310
13860 2014Q3 | TAR-Adult-3 | 328 | 201.178 | 1034|1630 | 0.0000 | 1.461, 1.814




Comparing A Unit to Itself
(Across two time points)

if ([[locCOC ="IN:ACUTECC:MS™ } } )
Antimicrobials used for community-onset infections in adulfll Statistics Calculator: Comparing Two SIRs

Obsemved

| orglD |5llmmﬂr!.r"r'!;!| SAARType |antimicrc~bia|[}ays| numAUDaysPredicted | |
Expected

SR

Relative ratio of SIRs (data column 2 / data column 1): 1.63/2.094 = 0.778 (77.8%)

13860  2014Q2 |TAR-Adult-3 |
| 13860 | 2014Q3 |-l-"ﬂl"l:?‘-"|I:I"'I:IU|J[_:EI | 328 95% Conf Interval: 0.672, 0.902

| Two-tailed p-value: 0.0008

A note about statistical significance:
o Since SAARs use DQOTs, their denominators are large (compared to other SIR measures)

« Large denominators = large statistical power to find differences statistically significant
o Statistical Significance may not always indicate Clinical or Meaningful significance




Other AU Output Options in NHSN

0 Drug Speciﬁc rates =lRate Table - Selected Drugs - FACWIDEIN - All Months

=l|Rate Table - Selected Drugs - by Location - Most...more Modify

Select a time period or Leave Blank for Cumulative Time Period: “HELF

« SAARs aren’t drug specific.

[ Enter Date variable/Time period at the time you click the Run button

* Drug specific rate information is
Specify Other Selection Criteria: @HELP

available in the Rate Table in the
AU output options

= VANC

National Healthcare Safety Network

Rate Table - Selected Drugs from All AU Data - Antimicrobial Utilization Rates by Location
Rate per 1,000 Days Present

As of: November 10, 2015 at 1:26 PM
Date Range: AU_DRUGRATESLOCATION summaryy G 2014602 to 201402
if {{[drugingredientDesc = "VANC" } } }

orglD=10656 locCDC=IN:ACUTE:CC:M location=AMICU-1

| summaryYa | antimicrobialDays |numbDaysPresent | RateDaysPresent
| 201402| 3| 100 30.00




Questions?
NHSN@cdc.gov

Thank you!

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.
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Division of Healthcare Quality Promotion
National Center for Emerging and Zoonotic Infectious Diseases
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NHSN Antibiotic Agents by SAAR category

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

Aminoglycoside o Cephalosporin - Beta lacatamase inhibitor
combination

Amikacin
Ceftolozane/tazobactam

Gentamyc.ln Ceftazadime/avibacatam

Tobramycin o Penicillin Beta-lactam/Beta-lactamase
Carbapenem inhbitor combination

Doripenem Piperacillin (Ureidopenicillin)

Piperacillin-Tazobactam

Imipenem/Cilastin _ e
Ticarcillin-Clavulanate

Meropenem

) o Other
Cephalosporin Aztreonam (Monobactam)
Cefepime Colistimethate (Polymyxin)
Ceftazadime Polymixin B (Polymixin)

Tigecycline




NHSN Antibiotic Agents by SAAR category

0 Broad spectrum agents predominantly used for community-acquired infection

o Carbapenem
Ertapenem

o Cephalosporin
Cefotaxime
Ceftriaxone

o Fluroquinolone
Ciprofloxacin
Gemifloxacin
Levofloxacin
Moxifloxacin




NHSN Antibiotic Agents by SAAR category

0 Anti-MRSA Agents

Ceftaroline

Dalbavancin
Daptomycin

Linezolid

Oritavancin
Quinupristin/Dalfopristin
Tedizolid

Telavancin

Vancomycin




NHSN Antibiotic Agents by SAAR category

0 Agents predominantly used for surgical site infection prophylaxis

Cefazolin
Cefotetan
Cefoxitin
Cefuroxime
Cephalexin
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