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Objectives

1) MRSA and VRE epidemiology

2) Contact precautions for MRSA
e The rationale
e The evidence

MRSA Epidemiology

Table 2.3 of MRSA ization and inci rates per 1,000 patient admissions

Rate per 1,000 patient admissions by region

Western Central Eastern Overall
No.cases  Rate | Mo.cases  Rate |Nocases Rate | Nocases  Rate
2000 1,118 3.94 3,090 924 311 438 4519 655
2010 1222 359 3,765 943 381 458 5368 654
2011 1634 482 3,740 989 433 470 5813 747
2012 1582 4.54 3516 9.14 320 3.89 5418 664
2013 1,481 472 3,036 7.80 339 343 4855 613

Nole: 7074 data are prefiminary. Data moiuded are from January 1, 2014 to June 30, 2014, For al years, only sles el
submitied both numeralor and denominator difa are included in fhie rale ealeulalions,

2014 740 4.50 1,361 6.53 155 303 | 2256 5.32
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VRE Epidemiology

Table 3.3 Number of VRE

15 and incidence rates per 1,000 patient admissions*

Rate per 1,000 patient admissions by region

VRE Epidemiology

Western Central Eastern Overall
No.cases Rate  MNocases Rate | Nocases Rate | Mocases  Rate _i . ~ 5 g . § ¢ |2s8| ¢ § =
z = = £ & =
2009 960 Ol s 0 0 3575 5.0 s| 3|38 E| 2 = | 2 EE g E £3
2010 1.281 372 2,905 7.31 2 0.02 4,198 5.12 i = 8 & T g £ g & |g=d| & | £3
2011 2324 772 3,165 847 26 0.28 5,889 7.67 “mw e » & Ty
2012 2,146 6.86 2,314 9.08 45 0.55 4,505 8.93 - MRS <
2013 1,435 7.22 2,483 8.79 37 0.45 3,955 7.02 pi ,’m'" | 100 78 n & % 100 100
Mate: 2014 data are preliminary. Dala included are from January 1, 2014 to June 30, 2014, For ail years, only sites that Methieillin resisumt 36 5 98 1
submitted both numerator and dencminator data are included in the rate calculations. Sanrens MRS A) u 2 oy | ? oy | wm || i
6.01 1127 8 019 [ 1720 5es ) S - w | .

* As of January 2011, mcmspmm;mmrmamMmsmmns Therafare the number of e

as of 2011 a subset of CNISP hospitais that conlinue fo collect and submit colonization data.

The number of hospitals that continue fo collect dafa on VRE colonizations has continued to decline every year.
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Objectives

1) MRSA and VRE epidemiology

2) Contact precautions for MRSA
e The rationale
e The evidence

Rationale for CP

Routine practice:

splashes or sprays

- Hand hygiene according to the 4 moments

Mouth, nose and eye protection with procedures that generate

- Gloves if contact with blood or other potentially infectious material,
mucous membranes, and non-intact skin

Rationale for CP

Contact precautions (CP) = routine practice plus:

- Placement: single room preferred
- Gloving: when touching patient or the patient’s environment

- Gown: upon entry into the room




CDC recommends CP for ‘epidemiologically important AROSs’

Epidemic/outbreak setting:

. . .. | Armerican Jourmal of Epidericlogy Vol, 143, No. 5
- Is MRSA of epidemiologic importance? W@gm;ﬁwwmmwwwwwwmmm s USA
- MRSA associated with higher mortality and longer length of stay - -
resulting in an increase in costs (~$9,000 incremental COStS) Eff?c.tw?ness f:f Pom.act Isolation during a Hospital Outbreak of Methicillin-
- Incremental cost to prevent a MRSA case: $20
) DOWI’]SIde Of CP John A Jemigan,’ Mswee‘&gl.jﬁ;:-s.‘;;t:(ob:h:;.ﬁn‘:fls:i::l.I'nsm:;ria:dldsll-mne.' and Bamry M. Far'
q o o Istant Stap a I tal
- Delay in care, less contact with HCW, safety, patient inaravecare i, Charctaavie, Vioinia, uy 15,
. - - . an h
dissatisfaction and depression... (?) m -
_ _Sonruoflmnur-aalm
Isclated Urisolated
- Does $20 to prevent one transmission has a positive impact areridors i o
- i o
on pat|ents outcome? Rate of tansmission 0.0080 0.140%
-Ogoontaﬁvo rigk = 156, 95% confidence inferval 5.3-456,
P < 0.0001.
CDC. Siegel et al. http: cdc. i isolati i0n2007.pdf 2
PIDAC. ' i i pository/PIDAC-IPC_Annex_A_Screening_Testing_Surveillance_AROs_2013.pdf L
Endemic setting? 20 Intensive care
units randomized
Orlglnal Investigation
U HIVEI’SE]] GIOVe and Gown Use and A'cqu's't'c)n 10 Randomized to intervention of wearing 10 Randomized to usual care (mean,
T . . F_— 1 d for all pati 18.3 bed It; 50
of Antibiotic-Resistant Bacteria in the ICU Contact and when entering any lngth o oy & 36 [0.98] daye)
. ) patlent room {mean, 19.0 beds per 5 MICU
A Rand0m|zed Tr|a| unit; mean [S0] length of stay 4.52 4 SicU
[0.71] days) 1 Micu/sicu
6 MICU
1 sicu
3 MICU/sICU
0 Lost to fallow-up 0 Lost to follow-up
- Intervention: gloves and gowns for all patient contacts ! ;
- Qutcome: acquisition of MRSA or VRE based on surveillance 10 Int_ensiuc(;lrell._mitsincluded_in_lhe. 10 lnt_ensluerareynitsincludnqin_lhe.
primary analysis (9936 admissions; primary analysis (3920 admissions;

cultures at admission and discharge from ICU 36007 swabs) 35588 swabs)
Harris et al. JAMA. 2013; 310(15):1571-80 ! Harris et al. JAMA. 2013; 310(15):1571-80
v
Results: Results:
Table 2. Rates at Risk of Acquisition of Antibiotic-Resistant Bacteria per 1000 Patient-Days Table . Average Harc-Hygiatw Corpltance il Hualth Canworkes Viske per Howr
Intensive Care Units
intensive Care Units
Control
Intervention Control e S—— S
= Na. of o, of N Mean Difference
Na. of Patient-Days No.of Patient-Days Events  Observations®  Mean (95%C1), %"  Evenls  Observations® Mean (95% 1), %" {95% CI), &* Value*

Acquisitions. at Risk Mean Rate (955 C1)*  Acquisitions at Risk

Mean Rate (95% CI)* Vialue'

Difference (95% CI)*

Harris et al. JAMA. 2013; 310(15):1571-80

Other compliance data:

09)  5.91(-6

91 to 187,

- 95% of admission and 85% of ICU discharge screens performed

- Compliance with gloves 86%, gowns 85%

- 11% of admission in CP in control group

Harris et al. JAMA. 2013; 310(15):1571-80




Results:

CP for MRSA -

evidence

pr=0.96 (-1.71 to -0.21)

Endemic:

CP for MRSA - evidence

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE "

Veterans Affairs Initiative to Prevent Methicillin-
Resistant Staphylococcus aureus Infections

Rajiv Jain, M.D., Stephen M. Kralovie, M,D., M.P.H,, Martin E. Evans, M.D.,
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CP for MRSA - evidence
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CP for MRSA - evidence

Retrospective data

P50

Non-ICUs

P<0.001
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CP for MRSA - evidence

Rotrospective data.
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Endemic:

CP for MRSA - evidence

The Impact of Discontinuing Contact
Precautions for VRE and MRSA on
Device-Associated Infections

Michael B. Edmond, MD, MPH, MPA;' Nadia Masroor, BS;
Michael P. Stevens, MD, MPH;? Janis Ober MSN, RN, CIC;?

Gonzalo Bearman, MD, MPH?

- Quasi-experimental single-site study:




Results: u

Edmond et al. Infect Contr Hosp Epidemiol. 2015; 36(8): 978-980

Results:

Edmond et al. Infect Contr Hosp Epidemiol. 2015; 36(8): 978-980

- Better quality evidence is in support for CP for MRSA
- Reduction in MRSA transmissions
- No significant increase in adverse effects
- Likely cost beneficial

- Lower quality evidence not supporting CP for MRSA in the endemic
setting and suggesting more adverse effects

- PIDAC clearly recommends CP for MRSA

1) MRSA and VRE epidemiology

Hose I TAL

2) Contact precautions for MRSA
e The rationale
e The evidence

3) Approach to VRE in Ontario

e Current landscape

*  PHO study findings

4) Duration of MRSA/VRE carriage

Summer 2012: 4 Ontario tertiary-care teaching hospitals decided to no
longer screen and isolate for VRE with the following rationale:

1) Few clinical infections despite increase in colonization rates

2) Adverse effects from CP

3) Impact of patient flow

4) Significant costs related to VRE

5) Transfer of resistance from VRE to MRSA have not been realized
6) Several antibiotics are now available to treat VRE

7) VRE control not sustainable and lack of evidence that patient safety is
improved by these measures while detracting resources for other
IPAC activities

8) Routine practice have improved significantly since VRE first appeared

OAHPP, PIDAC. Review of literature for evidence-based best practices for VRE control.
i i itory/PIDAC-IPC_VRE_Evidence-based_Review_2012_Eng.pdf

P P

Summer 2012: 4 Ontario tertiary-care teaching hospitals decided to no
longer screen and isolate for VRE with the following rationale:

1)

2)

3)

4)

5) . : : : -

6) The highest risk fpr VRE |.nfect|ons isin

7) immunocompromised patients. .
ey Increased VRE burden in the system increases
¥Na the risk for these vulnerable patients.

8)

OAHPP, PIDAC. Review of literature for evidence-based best practices for VRE control.
b i i itory/PIDAC-IPC_VRE_Evidi based_Review_2012_Eng.pdf
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Summer 2012: 4 Ontario tertiary-care teaching hospitals decided to no
longer screen and isolate for VRE with the following rationale:

1) Few clinical infections despite increase in colonization rates
2) Adverse effects from CP

Debatable as there are studies showing

VRE adverse effects, and others do not.
ity |he benefit of VRE control outweighs the
1=¥Na potential risk for adverse effects from CP

Summer 2012: 4 Ontario tertiary-care teaching hospitals decided to no
longer screen and isolate for VRE with the following rationale:

1) Few clinical infections despite increase in colonization rates
2) Adverse effects from CP
3) Impact of patient flow

Significant costs related to VRE

ved

YLl Lack of VRE control will result in higher VRE Rl
W infection rates, and these infections in an e

increase in length of stay affecting patient flow,

8) heared

OAHPP PIDAC Review of Inerature for ewdence based best practices for VRE control. OAHPP, PIDAC. Review of literature for evi -| for =
1l y/PIDAC-IPC_VRE_Evidence-based_Review_2012_Eng.pdf pository/PIDAC-IPC_VRE_Evid based Rewew 2012_Eng.pdf *
Summer 2012: 4 Ontario tertiary-care teaching hospitals decided to no Summer 2012: 4 [LRGI% :
longer screen and isolate for VRE with the following rationale: longer screen an{CUSICRITURYH=R MRSA occurred in a
1) Few clinical infections despite increase in colonization rates 1) ey small num_ber of cases in the US but has not
2) Adverse effects from CP 2) become widespread.
3) Impact of patient flow 3) Impact o
4) Significant costs related to VRE 4) Significynt cOS
5) 5) Transfer of resistance from VRE to MRSA have not been realized
6) ] 6) Several antibiotics are now available to treat VRE
7) ; fety is 7) VRE control not sustainable and lack of evidence that patient safety is
i Published literature demonstrates that VRE improved by these measures while detracting resources for other
- IPAC activities
. i control programs are cost-effective when . o o T o To e Ve (e B
) compared to the costs related to an increase in eare ) Routine practice have improved significantly since irst appeare
VRE infections.
OAHPP, PIDAC. Revie OAHPP PIDAC Review of Ilterature for ewdence based best practices for VRE control. el |
http://www.publichealthont Il y/PIDAC-IPC_VRE_Evid based_Review_2012_Eng.pdf - *
Summer 2012: 4 Summer 2012: 4 .
longer screen al longer screen aj PI_DAC-
1) Few clinic PIDAC: _ : _ 1) Few clinic Given that_VRE con;rol r_las been shown to be
Correct. However, linezolid resistance as well cost-effective, sustainability should not be an
2) Adverse g . . . . . 2) Adverse e . .
3) as daptomycin resistance is already increasing 3) issue and had been proven to be feasible in
numerous jurisdictions.
4) 4)
5) 5)
6) Several antlblotlcs are now available to treat VRE 6) SLveral antlblotlcs are now available to treat VRE
7) VRE control not sustainable and lack of evidence that patient safety is 7) VRE control not sustainable and lack of evidence that patient safety is
improved by these measures while detracting resources for other improved by these measures while detracting resources for other
IPAC activities IPAC activities
8) Routine practice have improved significantly since VRE first appeared 8) Routine practice have improved significantly since VRE first appeared
OAHPP, PIDAC Review of Inerature for ewdence based best practices for VRE control. OAHPP, PIDAC Review of Illerature for ewdence based best practices for VRE control. g
p. ] yIPIDAC-IPC_VRE_Evidence-based_Review_2012_Eng.pdf p: e y/PIDAC-IPC_VRE_Evid based_Review_2012_Eng.pdf - *




Summer 2012: 4 Ontario tertiary-care teaching hospitals decided to no
longer screen and isolate for VRE with the following rationale:

1)

2)

3)

4) Signifi VRE transmission is still occurring, thus,

5) surveillance and containment through CP is

6) needed.
7)

8) Routine practice have improved significantly since VRE first appeared

OAHPP, PIDAC. Review of literature for evidence-based best practices for VRE control.
: i i itory/PIDAC-IPC_VRE_Evidence-based_Review_2012_Eng.pdf
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Results: Number of Hospitals that Changed
their VRE Control Strategy by Year

50 46/219 |, 46
a5 (21%)
40
35
el
25
20 18
15 i 14
10
111
4 =]
2012 2013 2014 2015 Total

Results: Description of Types of Hospitals
that Changed their VRE Control Strategies

Non Screening Sites 21% (46/219)

® Large Community
Hospital

= Small Community
Hospital

m Other Hospital Type

® Acute Teaching Hospital

e, S——— '

Results:

Table 2. Rates at Risk of Acquisition of Antibiotic-Resistant Bacteria per 1000 Patient-Days

Intensive Care Units

Intervention Control

Na. of Patient-Days Mo. of Patient-Days
Acquisitions. at Risk Mean Rate (955 CI)*  Acquisitions at Risk

Mean Rate (95% CI)* Difference (955 CI)*

VRE

Study period 411 27 765.5 13.59 (10.26 to 17.99) 337 28 340.5 11.88 (8.65 to 16.33)

Baseline 108 76915 15,18 (10.50 to 21.95) 12 881B.0 14,37 (10.31 to 20.02)

Charge 1,60 (~7.18 to 3.98) 248 (=553 0 0.56) 089 (=427 to 6.04
MRSA

Study period 199 30 454.5 6,00 (4,63 to 7.78) 191 300240 5.94 (4.59 to 7.67)

Baseline 7 7841.0 10,03 (8.05 to 12.50) 59 9182.0

6.98 (4.50 to 10.83)
Change® 4,03 (=6.50 to ~1.56) 1.04 tol

P
Value®

Harris et al. JAMA. 2013; 310(15):1571-80
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Edmond et al. Infect Contr Hosp Epidemiol. 2015; 36(8): 978-980
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What health
sarvices costs are
associated with
rates of VRE+
blood cultures?




OPH VRE study

INFECTION CONTROL & HOSPITAL EFIDEMIOLOGT  JANUARY 1006, YOL. 37, NO. 1

ORIGINAL ARTICLE

VRE and VSE Bacteremia Qutcomes in the Era of Effective VRE
Therapy: A Systematic Review and Meta-analysis

Chatura Prematunge, MSc;' Colin MacDougall, MSc;' Jennie Johnstone, MD, PhD;'* Kwaku Adomako, MSc;'

Freda Lam, MPH;' Jennifer Robertson, PhD;' Gary Garber, MD'***

Results:

OPH VRE study
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- 13 studies of 4,878 screened studies included

e *I1||I|I+|I|r

- Higher mortality with VRE vs. VSE in cohort studies:

Results:

OPH VRE study

13 studies of 4,878 screened studies included

Length of stay significantly shorter with VSE vs. VRE bacteremia

Mean Difference Mean Difference
Siudy or Subgroup _ Mean Difference  SE Waight IV, Random, 95% CI 1V, Random, 95% CI
Bilngton 2014 7O 121082 35% 7011672 30.74]
Butler 2010 46 31883 S503% 4,60 [-1.65, 10.85)
Cheah 2013 1050954 19T%  10.00[0.01, 19.59)
da Silva 2014 35 46350 238% 3.50 [-5.59, 12.50) -

Haas 2010

Total (95% 1) 100.0% 5.01[0.58, 9.44]
Hutorogenaity: Tau® = 0.00; Ch* = 283, df =4 (P = 0595 " = 0% - +
Test for overall effect: Z = 2.21 (P = 0.03) -100 50 [ 50 100

-13 137258 27% -13.00 |-39.90, 13.90) smm————
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Results:

- 13 studies of 4,878 screened studie

- Length of sta
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OPH VRE study

santé Results:
ohtarfd" Validated VRE+ Blood Cultures
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OPH VRE study
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Non-Screening and Screening Hospitals:
Did Mean Rates Increase?

8 Non-Sereening (p=0.0006)
m Screwning (p=0.0001)
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Overall Conclusions

* VRE control programs in Ontario are increasingly
heterogeneous

* Rates of VRE+ blood cultures increased between January 2009
and July 2015

* Although VRE+ blood culture rates have increased in both
screening and non-screening hospitals over time,
discontinuation of VRE screening was associated with an
increased rate of rise of VRE+ blood cultures

1) MRSA and VRE epidemiology

2) Contact precautions for MRSA

The rationale
The evidence




Duration of MRSA/VRE carriage

Implications on:

- Which patients with a previous history of MRSA/VRE carriage need
empiric CP at re-admission?

- Do known MRSA/VRE carriers with long length of hospital stay need
f/u surveillance cultures for MRSA/VRE?

Duration of MRSA/VRE carriage

American Jounal of infectin Comtrol 41 (2013 118921

American Journal of Infection Control

journal homopage: www.aliciournal.org
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Brief report

Algorithm to reduce unnecessary isolation days in patients with a history
of colonization by antimicrobial-resistant organisms

Dominik Mertz MD, MSc**“*, Khuloud Nuri MD?, Cindy O'Neill MLT®, Mark Loeb MD, Msc ¢4,
and Hamilton Health Sciences Infection Prevention and Control Team

Duration of MRSA/VRE carriage

A Derivation population Last known detection of ARD > 2years

[remate history)

No Yes
B5/164 (S1.8%) 263 13.2%)

3 negative screenings since last ARD Active intravenous drug use
detection

B7/227 [38.3%) had a positive ARD admission
Ereening

solation and ARD admission screening /ARD admission screaning
BG/145 (59.3% {Mo empiric kolation) 182 {1.2%)

Duration of MRSA/VRE carriage

- Validation population (247 admissions, 38.1% ARO positive)

- Sensitivity 93.6% and specificity 56.2% to identify persisting ARO
carriage

- By using this algorithm, unnecessary CP in re-admitted patients
could be reduced by almost 60%

Duration of MRSA/VRE carriage

Journal of Mostal wrbectam 1 20V £30-33)
-
-
Short report

Value of an active surveillance policy to document
clearance of meticillin-resistant Staphylococcus aureus
and vancomycin-resistant enterococci amongst
inpatients with prolonged admissions

A. Ghosh®, L. Jiao®, F. Al-Mutawa®, C. O'Neill®, D. Mertz ™= %"
Hamilton Health Sciences Infection Prevention and Control Team®

e

Journal of Hospital Infection

tournal
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Pusiens included
N=365
MRSA carmers Co-colonized VRE carricrs.
(MRSA sl VRE)
e 132 (36%) Ne19EEAN)
N=3T (10%)
[ wirsa cearet VRE cloared
N=19168 (11%) N=4233(18%)

|

Recolonizmtion with VRE

Recolonization with MRSA

N9 121%) N=3d2(T%)

11219 (68%) with at least one
follaw-ap sereeniag revbt]

[26:42 {60%) with at least one:
Tallow-tp sereemang resull]




Table |
Clearance and impact of clearance on isolation days

MRSA VRE

No. of patients® 169 233
No. of patients cleared (%) 19 (11.2) 42 (18.0)
Median time to clearance 23 (14—-39) 26.5 (13—45.5)

(IQR), days
No. of cleared patients 4 (20.0) 3(7.0)
recolonized (%)
No. of isolation-days saved 961 1190
No. of screenings conducted 538 877

Ghosh et. al. J Hosp Infect. 2014; 88:230-233

- Active surveillance of known MRSA/VRE carriers with a hospital

stay of 30+ days allowed D/C CP in 11 and 18% of cases

- Re-screening weekly x2 months, monthly x3 months, then g6

months reduced CP days by ~2000

- 1,400 swabs obtained to save 2,000 CP days - cost effective

Ghosh et. al. J Hosp Infect. 2014; 88:230-233

- Infection and in-hospital transmission of MRSA decreasing. VRE
more challenging and outbreaks common.

- Evidence to support CP for MRSA is better than for VRE explaining
the heterogeneous landscape in VRE control practices.

- The recent OPH study shows that discontinuation of VRE control
practices seems to increase VRE bacteremia and PIDAC continues
to recommend screening and CP for VRE.

- Simple algorithms and re-screen policies can reduce unnecessary
isolations days for patients with an ARO history.




