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Why Should Public Health 
Conduct MRSA Surveillance?

Significant Public Health Burden 
Morbidity, Mortality, Cost

Emerging Factors in Disease
Community-associated MRSA [CA-MRSA]
Changes in antibiotic susceptibility

Preventable
Exact proportion not known, probably much 
larger than most people think



Approaches to 
MRSA Surveillance



Invasive MRSA (I-MRSA) Surveillance 
in Tennessee

Made reportable in June 2004
Laboratory based surveillance

Specimen source= sterile  (blood, joint, 
bone, CSF, pericardial, peritoneal, 
pleural).

Not urine, wounds, resp. tract, catheter tips

Basic demographics (age, gender, 
race, county)
NOT differentiate between 
healthcare and community-
associated (no med. chart review)

Kainer, SHEA 2006



Invasive MRSA (I-MRSA) Surveillance 
in Tennessee

~2,000 cases per year
~90% Blood cultures (BSI) 

Incidence: 33 per 100,000 
Stable 2005 -2007

3rd most common reportable 
communicable disease in Tennessee

Kainer, SHEA 2006



http://health.state.tn.us/Downloads/MRSAreport307.pdf
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Surveillance: MRSA-BSI or I-MRSA?
MRSA-BSI = 85% of invasive MRSA infections

Easier & more reliable to obtain from Laboratory 
Information Systems (coding of specimen source)

MRSA-BSI: 30 day Crude Case Fatality Rate 
(CCFR) = 3.5 x higher than non-BSI
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Glenn, Kainer, Craig, ICEID, 2008



Administrative data: 
Hospital Discharge 
Dataset [HDD]



Sensitivity of Hospital Discharge 
Database [HDD]* in Detecting MRSA-BSI 
– Tennessee, 2005

Bloodstream Infection [BSI]

MRSA-BSI
9%

S. aureus BSI
[SA-BSI]

29%

52%

* First 9 Fields of HDD

Kainer et al, SHEA, 2008



Sensitivity of Hospital Discharge 
Database [HDD] in Detecting MRSA-BSI 
by Onset, --Tennessee, 2005

MRSA-BSI
CO-MRSA-BSI
HO-MRSA-BSI

Kainer et al, SHEA, 2008



Which MRSA-BSI?

Community-associated? [CA]
Healthcare-associated?  [HA]
Community-onset? [CO]
Hospital-onset? [HO]



MRSA-BSI: Onset and Association, 
Tennessee 2004-2007 (N=756)

CO-CA: Community Onset, 
Community Associated 

CO-HA: Community Onset, 
Healthcare Associated

HO-HA: Hospital Onset, 
Healthcare Associated

ABC data, TN 2004-2007

Healthcare Associated
[HA]



MRSA-BSI: Onset and Association, 
Tennessee 2004-2007 (N=756)

CO-CA: Community Onset, 
Community Associated 

CO-HA: Community Onset, 
Healthcare Associated

HO-HA: Hospital Onset, 
Healthcare Associated

ABC data, TN 2004-2007

Community-Onset
[CO]



MRSA-BSI: Onset and Association, 
Tennessee 2004-2007 (N=756)

CO-CA: Community Onset, 
Community Associated 

CO-HA: Community Onset, 
Healthcare Associated

HO-HA: Hospital Onset, 
Healthcare Associated

ABC data, TN 2004-2007



MRSA-BSI: Onset and Association, 
Tennessee 2004-2007 (N=756)

CO-CA: Community Onset, 
Community Associated 

CO-HA: Community Onset, 
Healthcare Associated

HO-HA: Hospital Onset, 
Healthcare Associated

ABC data, TN 2004-2007

24%

54%

22%



MRSA-BSI Associated with Central 
Lines, TN 2004-2007 (N=756)

For 5.4% of MRSA-BSI 
events, patients were in 
the ICU when blood 
cultures were drawn 
and had a central line 
(proxy for CLABSI in 
ICU)

ABC data, TN 2004-2007



MRSA-BSI: Onset and Association, 
Tennessee 2004-2007 (N=756)

CO-CA: Community Onset, 
Community Associated

CO-HA: Community Onset, 
Healthcare Associated

HO-HA: Hospital Onset, 
Healthcare Associated

CLABSI-ICU: Central Line- 
Associated BSI in 
Intensive Care Units [ICU]

ABC data, TN 2004-2007



MRSA-BSI Associated with Central 
Lines, TN 2004-2007 (N=756)

Central lines were 
associated with:

30% of all MRSA-BSI

40% of all HA-MRSA-BSI
1/3 Hospital-onset 
2/3 Community-onset

ABC data, TN 2004-2007



MRSA-BSI: Central Line-Associated, 
Tennessee, 2004-2007 (N=756)

CO-CA: Community Onset, 
Community Associated

CO-HA: Community Onset, 
Healthcare Associated

HO-HA: Hospital Onset, 
Healthcare Associated

HO-CLABSI: Hospital 
Onset Central Line- 
Associated BSI

CO-CLABSI: Community 
Onset Central Line- 
Associated BSI

ABC data, TN 2004-2007



Implications for 
Prevention of 
MRSA-BSI



Prevention of MRSA-BSI
Prevent Infections

CLABSI– but must go 
beyond the ICU!

CLABSI in ICU: 5.4% of 
MRSA-BSI

Dialysis population
Primary Prevention 
(Obesity, DM, HT)
“Fistula First”

Prevent Transmission



Example of MRSA Campaign: 
Preventing Transmission

http://www.hcahealthcare.com



I-MRSA trends in 
Tennessee: 2004-7

Insights into Preventability



Incidence Invasive MRSA- TN, 2004-2007 
Counties with Populations > 100,000



Incidence Invasive MRSA- TN, 2004-2007 
Counties with Populations > 100,000

60% reduction in I-MRSA: 2007 vs. 2004, P<0.001



Ranking of Counties in TN by I-MRSA Rates
Rank 2004 2005 2006 2007
1 (best) L E E F
2 J F K A
3 F K I K
4 E J F L
5 K I A J
6 I L L H
7 H A J I
8 C D C E
9 A H D D
10 D C H B
11 B B B C
12 (worst) G G G G
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Blount Memorial Hospital
Nationally recognized 
leader in MRSA prevention
Partnered with long term 
care facilities
Instituted AST for MRSA & 
Contact Precautions
Reduction in hospital-onset 
MRSA & hospital length of 
stay (2.2 days)



Hospital-onset MRSA Infection 
per 1,000 Patient-days, 2000-2006



Hospital-onset MRSA Infection 
per 1,000 Patient-days, 2000-2006

Alcohol Hand Sanitizers
Central Line Insertion Bundle

Vents: Mouth Care
VAP Bundle

AST&ECP LTCF Residents



Community-onset MRSA Clinical 
Isolates per 1,000 Patient-days, 2000-6



Community-onset MRSA Clinical 
Isolates per 1,000 Patient-days, 2000-6

Alcohol Hand Sanitizers
Central Line Insertion Bundle

Vents: Mouth Care
VAP Bundle

AST&ECP LTCF Residents



MRSA-BSI: Onset and Association, 
Tennessee 2004-2007 (N=756)

CO-CA: Community Onset, 
Community Associated 

CO-HA: Community Onset, 
Healthcare Associated

HO-HA: Hospital Onset, 
Healthcare Associated

ABC data, TN 2004-2007

24%

54%

22%



Nuts and Bolts: 
Basic Definitions



Definition: 
Hospital Onset

48 Hours or
Day 4 of Admission 
(Day of Admission= Day 1)



MRSA-BSI: Hospital Onset Definition: 
48 Hours vs. Day 4 of Admission

• Changed classification 
of only 3/756 (0.4%)

CO-CA: Community Onset, 
Community Associated 

CO-HA: Community Onset, 
Healthcare Associated

HO-HA: Hospital Onset, 
Healthcare Associated

ABC data, TN 2004-2007

24%

54%

22%



Should one include 
cultures taken in the 
Emergency Dept?



MRSA-BSI by Patient Location At Time of 
Culture Collection, Tennessee Oct. 2004- 
Jul. 2007(N=756)



MRSA-BSI by Patient Location At Time of 
Culture Collection, TN, Oct. 2004- Jul. 2007

Hospital-Onset (N=166) Healthcare-Associated (N=573)



Hospital-based 
MRSA Rates

Hospital-wide?
Which Locations to Aggregate?



MRSA Rates: Hospital-wide 
per 100 Admissions



MRSA Rates: General Floor 
per 100 Admissions



MRSA Rates: Critical Care Areas 
per 100 Admissions



MRSA Rates: Hospital-wide 
per 1,000 Patient-days



MRSA Rates: General Floor 
per 1,000 Patient-days



MRSA Rates: Critical Care Areas 
per 1,000 Patient-days



MRSA Rates: Critical Care Areas 
per 1,000 Patient-days



Measurement: 
Impact of Denominators on 
Rates: Patient-days at Risk



X Y
# HO-MRSA Infections 2 2
# Admissions 16 16
Rate: per 100 Admissions 12.5 12.5

Illustration: Hypothetical 
Hospitals/Units: X & Y



Impact of Denominator on Rates of HO- 
MRSA: Patient-days vs. Admissions



Impact of Denominator: Hospital X 
Patient-days

HO-MRSA

(Average LOS: 3.6 days)



Impact of Denominator: Hospital Y 
Patient-days

HO-MRSA

(Average LOS: 7.6 days)



Impact of Denominator on Rates of HO- 
MRSA: Patient-days vs. Admissions



Impact of Denominator: 
Patient-days at Risk

If Length of Stay (LOS) < 3 days, 
cannot get HO-MRSA

False inflation of denominator 



Impact of Denominator: Hospital X 
Patient-days at Risk  (LOS)

HO-MRSA

Average LOS: 3.6 days



Impact of Denominator: Hospital Y 
Patient-days at Risk (LOS)

HO-MRSA

Average LOS: 7.6 days



Impact of Denominator on Rates of HO- 
MRSA: Patient-days at Risk (LOS)



Impact of Denominator: 
Patient-days at Risk

If already have MRSA… no longer 
“at risk” of being counted (again) 
in numerator

False inflation of denominator 
Especially if number of patients 
admitted with CO-MRSA is not small



Average LOS: 3.6 days

Impact of Denominator: Hospital X 
Patient-days at Risk  (MRSA-Free)

HO-MRSA

CO-MRSA



Impact of Denominator: Hospital Y 
Patient-days at Risk  (MRSA-Free)

HO-MRSA

CO-MRSA



Impact of Denominator on Rates of HO- 
MRSA: Patient-days at Risk (MRSA-free)



Average LOS: 3.6 days

Impact of Denominator: Hospital X 
Patient-days at Risk  (MRSA-free & LOS)

HO-MRSA

CO-MRSA



Average LOS: 3.6 days

Impact of Denominator: Hospital Y 
Patient-days at Risk  (MRSA-free & LOS)

HO-MRSA

CO-MRSA

Average LOS: 7.6 days



Impact of Denominator on Rates of HO-MRSA: 
Patient-days at Risk (MRSA-free & LOS)



How to Rank Hospitals 
– What Measurement?



Hospital Ranking: MRSA-BSI Rates, 
Tennessee, 2005

Rank
HO-MRSA-BSI 

per 1000 pt days GTED4
HO-MRSA-BSI 

per 1,000 pt days
HA-MRSA-BSI 

per 1,000 pt days
MRSA-BSI 

per 1,000 pt days

1 F F F F

2 B B B B

3 A G G H

4 E A H G

5 G E A A

6 H H D D

7 D C E E

8 C D C I

9 I I I C



Hospital-Wide Rates in Tennessee, 2005: 
CO-MRSA-BSI & HO-MRSA-BSI per 1,000 ptds
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Impact of Reporting by 
Hospital System vs. 
Individual Hospital



Hospital-Wide Rates in Tennessee, 2005: 
CO-MRSA-BSI & HO-MRSA-BSI per 1,000 ptds
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Hospital-Wide Rates in Tennessee, 2005 
CO-MRSA-BSI & HO-MRSA-BSI per 1,000 ptds
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Crude Approximation of 
Patient-days at Risk

Joint Annual Report (JAR):
Admissions (county residents)
Patient-days (county residents)

Patient days at risk = 
# Patient-days – (# Admissions *3)



Hospital-Wide Rates in Tennessee, 2005: 
CO-MRSA-BSI & HO-MRSA-BSI
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Hospital-Wide Rates in Tennessee, 2005: 
CO-MRSA-BSI & HO-MRSA-BSI
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Thank You! 
Questions? 

HAI working group: 
3rd Tuesday of Month, 

3 pm ET 

marion.kainer@state.tn.us
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