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Outline

O Introduction to Systematic Literature Reviews and

Meta-analyses

O Meta-analyses to inform interventions implemented
in our VA CREATE grants

O Interventions to reduce S. aureus surgical site infections

O Interventions to improve hand hygiene compliance

0 Meta-analyses to be used in decision-analytical
model for my VA HSRD CDA grant Cadrege.




Poll Question
S

0 How familiar are you with meta-analyses?

(Pick one answer)

O | performed >1 meta-analyses
O | performed 1 meta-analysis

O | took a course on meta-analysis
O | have read about meta-analyses

o Not at all familiar
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Introduction to Systematic Literature

Reviews and Meta-analyses




Systematic Literature Reviews

N
0 SYSTEMATIC method of finding articles
O Not just pulling out convenient/popular articles

O Research librarian

0 SYSTEMATIC method of collecting data from articles
O Data collection form

O 2 reviewers

0 SYSTEMATIC method of reporting findings
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Systematic Search

Pubmed Mfz;fTVE

embase CINAHL

BIOMEDICAL ANSWERS Available via EBSCOhost

COCHRANE DATABASE
OF SYSTEMATIC REVIEWS

ClinicalTrials.gov

A service of the 5. Mabional Institules of Healil
Developed by the Mational Library of Medicine




Systematic Method of Reporting

Journal of
Clinical
Epidemiology

ELSEVIER Journal of Clinical Epidemiology 62 (2009) 1006—1012

METHODS OF SYSTEMATIC REVIEWS AND META-ANALYSIS

Preferred Reporting Items for Systematic Reviews
and Meta-Analyses: The PRISMA Statement

David Moher'*>*, Alessandro Liberati**, Jennifer Tetzlaff', Douglas G. Altman’,
The PRISMA Group?

B CONSENSUS STATEMENT

Meta-analysis of Observational Studies
in Epidemiology

A Proposal for Reporting

Donna F. Stroup, PhD, MSe

Objective Because of the pressure for timely, informed decisions in public health and

Jesse A. Berlin, ScD clinical practice and the explosion of information in the scientific literature, research
Sally C. Morton. PhD results must be synthesized. Meta-analyses are increasingly used to address this prob-
— ’ lem, and they often evaluate observational studies. A workshop was held in Atlanta,
Ingram Olkin, PhD Ga, in April 1997, to examine the reporting of meta-analyses of observational studies
C. David Williamson. PhD and to make recommendations to aid authors, reviewers, editors, and readers.

Drummond Rennie. MD Participants Twenty-seven participants were selected by a steerlng commlttee based
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4 PRISMA 2009 Checklist

+ EEEEEEEEEEER__——m—————————————————————————————s———_m_———————w——_—————_m_ms-»—ss—m—m—m—mwmw—m»;

- - < .- Reported
Sectionftopic # Checklist item on page #
TITLE
Title 1| Identify the report as a systematic review, meta-analysis, or both. 1
ABSTRACT
Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, | 3
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
implications of key findings; systematic review registration number.

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of what is already known. 56

Objectives 4 | Provide an explicit statement of questions being addressed with referenceto participants, interventions, comparisons, | §
outcomes, and study design (FICOS).

METHODS

Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e g, Web address), and, if available, provide /A
registration information including registration number.

Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 7
language, publication status) used as criteria for eligibility, giving rationale.

Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 6,7
additional studies) in the search and date last searched.

Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be 8
repeated.

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 7.8
included in the meta-analysis).

Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 7.8
for obtaining and confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 8
simplifications made.

Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 8,9

studies done at the study or outcome level), and how this information is to be used in any data synthesis.

Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). 9

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency 9
(e.q., 12 for each meta-analysis.
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Definitions

0 Systematic Literature Review: research
summary that addresses focused clinical
question in a structured, reproducible manner

0 Meta-Analysis: statistical pooling or
aggregation of results from different studies

providing a single estimate of effect
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“There is a well-known expression that
says ‘A picture is worth a thousand
words.” We would like to add that, in

meta-analysis, a picture may be worth
more than a million Risk Ratio

IV, Random, 95% CI
numbers.” '

—
—
i
I
Bax American Journal of Epidemiology 2008 ——
¢

001 0.1 1 10 100
Favors Intervention Favors Control



Why Perform Systematic Literature

_ Reviews and Me’rc:-cmc:lzses?

0 Determine evidence base for an intervention or
association of interest

O Assesses and resolves uncertainty when reports
disagree

O Increased precision of risk estimates

0 Find where the literature is lacking

O Increases statistical power of primary end points
and for subgroups
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Meta-Analyses to Inform our VA

CREATE Grants




VA MRSA CREATE Grant

0 4 VA HSRD I1IRs to prevent methicillin-resistant
Staphylococcus aureus (MRSA) infections

O Prevention efforts include:
O Nasal mupirocin ointment to prevent spread of MRSA

from patient’s nose to other sites (surgical sites, dialysis

entry sites)
O Promotion of healthcare worker hand hygiene to
prevent spread of MRSA from healthcare worker hands

to patients
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Meta-analysis to Find Optimal

Bundled Intervention to Prevent
Surgical Site Infections




BM]

BMJ 2013;346:12743 doi: 10.1136/bm).f2743 (Published 13 June 2013) Page 1 of 13

e
RESEARCH

Effectiveness of a bundled intervention of
decolonization and prophylaxis to decrease Gram
positive surgical site infections after cardiac or
orthopedic surgery: systematic review and
meta-analysis

S8R OPEN ACCESS

Marin Schweizer assistant professor'*°. Eli Perencevich professor'*** Jennifer McDanel student
research assistant®, Jennifer Carson research assistant', Michelle Formanek student research
assistant®’ Joanne Hafner associate project director®. Barbara Braun project director®, Loreen
Herwaldt professor '**
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Background
N

0 Surgical site infections (SSl) associated with longer
hospital length of stay and higher readmission rates

0O S. aureus (a gram-positive bacteria) most common
cause of SSI among cardiac and orthopedic surgical
patients

O 2 categories of S. aureus:
O Methicillin-resistant S. aureus (MRSA)
O Methicillin-susceptible S. aureus (MSSA)




0 0T 00

ople carry S. aureus in their noses
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Obijective
S
To analyze the literature to determine the best
evidence-based intervention to decrease S. aureus
(and other gram-positive) SSIs after cardiac
surgery, hip arthroplasty or knee arthroplasty

Focused on: decolonization and /or glycopeptide
prophylaxis
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Potential Bundled Intervention

Methicillin-
resistant S.
aureus (MRSA)

directed

- R antibiotic

Nasa -
Decolonization prophylaxis Glycopeptides
instead of beta-

lactams

Bundle Combining Both



Systematic Literature Review
N

5 databases :
1. National Institutes of Health PubMed

2. National Institutes of Health ClinicalTrials.gov

3.  The Cumulative Index to Nursing and Allied Health
Literature (CINAHL)

4. The Cochrane Library
5. EMBASE
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http:ClinicalTrials.gov

Inclusion Criteria

!
0 Published or presented January 1995-January 2012

0 Adults (>18)
0 Cardiac procedure

0 Orthopedic procedure
- Knee
- Hip

0 Gram-positive organisms (S. aureus) outcome

cadre=

ot







Nasal Decolonization

Risk Ratio Risk Ratio
Studx or Subﬂroug IVi Randomi 95% CI IVi Randomi 95% CI

Kluytmans 1996

Gernaat-vander Sluis 1998
Cimochowski 2001

Perl 2002
Kalmeijer 2002
Wilcox 2003
Martorell 2004
Coskun 2004
Coskun 2005
Segers 2006
Nicholson 2006
Konvalinka 2006
Price 2008
Hacek 2008
Graf 2009
Bode 2010

Total (95% CI)

0.28 [0.11, 0.75]
0.60 [0.24, 1.49]
0.31[0.11, 0.82]
0.80 [0.34, 1.91]
0.59 [0.20, 1.79]
0.17 [0.08, 0.33]
0.27 [0.08, 0.97]
0.25[0.11, 0.58]
0.60 [0.35, 1.02]
0.82 [0.53, 1.28]
0.22 [0.07, 0.66]
1.22 [0.34, 4.44]
0.21 [0.01, 4.24]
0.43 [0.19, 0.94]
0.41[0.19, 0.86]

0.14 [0.04, 0.49) ————

@1 [0.30, 0.56]

1] 'H*HJ{H

\ 4

0.01

0.1

1 10 100

Favors Intervention Favors Control



Glycopeptides relative to Beta-lactams

Risk Ratio Risk Ratio

Studx or Subgrqu IV, Random, 95% CI IV, Random, 95% ClI
Neiderhauser 1997 0.30[0.01, 7.02] -
Pear 1998 0.62[0.14, 2.71] .
Vuorisalo 1998 0.79[0.36, 1.73] —
Periti 1999 1.01 [0.30, 3.48] 1
Salminen 1999 1.26 [0.29, 5.47] "
Saginur 2000 1.38 [0.99, 1.90] il
Finkelstein 2002 1.07 [0.69, 1.66] T
Spelman 2002 0.05[0.01, 0.20]
Soriano 2006 0.07 [0.01, 0.58] .
Bull 2010 1.29 [0.91, 1.82] ™
Tyllianakis 2010 0.87 [0.21, 3.59] i
Gupta 2011 0.78 [0.05, 13.57] -
Sewick 2012 0.38 [0.13, 1.07] ]

@[0.49, E <

0.01

100



Stratified Analysis: Glycopeptide surgical
prophylaxis to prevent S. aureus Surgical
Site Infection

Pooled relative risk (95% CI)

S aureus SSls 0.53 (0.24 t0 1.16)7T
MRSA SSls 0.40 (0.20 to 0.80)
MSSA SSls 1.47 (0.91 to 2.38)

TStudies are heterogeneous (P<0.1) and resulis should be interpreted with caution.
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Decolonization + Glycopeptide for MRSA

Carriers
S
Risk Ratio Risk Ratio
Study or Subgroup IV, Random, 95% CI IV, Random, 95% CI
Rao 2008 0.11 [0.01, 0.82] .
Jog 2008 0.56 [0.23, 1.34] ——
Acebedo 2009 0.48 [0.21, 1.07] |
Kim 2010 0.41[0.21, 0.80] .
Hadley 2010 0.76 [0.08, 7.24] -
Sporer 2011 0.26 [0.13, 0.52] —m
Walsh 2011 0.56 [0.29, 1.09] —=
Total (95% Cl)  (_0.42[0.31,0.58] *
001 0.1 1 10 100

Favors Intervention Favors Control
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Bundled Intervention

Methicillin-
resistant 5. |
aureus (MRSA) |
directed
- - antibiotic
Nasal :
Decolonization prophylaxis Glycopeptides
instead of beta-
lactams

Bundle Combining Both



Research JAMA. 2015;313(21):2162-2171.

Original Investigation

Association of a Bundled Intervention With Surgical Site
Infections Among Patients Undergoing Cardiac, Hip,
or Knee Surgery

Marin L. Schweizer, PhD; Hsiu-Yin Chiang, MS, PhD; Edward Septimus, MD; Julia Moody, MS;
Barbara Braun, PhD; Joanne Hafner, RN, MS; Melissa A. Ward, MS; Jason Hickok, MBA, RN;
Eli N. Perencevich, MD, MS; Daniel J. Diekema, MD; Cheryl L. Richards, MJ, LPN, LMT;
Joseph E. Cavanaugh, PhD; Jonathan B. Perlin, MD, PhD; Loreen A. Herwaldt, MD

= Editorial page 2131
IMPORTANCE Previous studies suggested that a bundled intervention was associated with Supplemental content at
lower rates of Staphylococcus aureus surgical site infections (SSIs) among patients having jama.com
cardiac or orthopedic operations.

OBJECTIVE To evaluate whether the implementation of an evidence-based bundle is
associated with a lower risk of S aureus SSls in patients undergoing cardiac operations or hip
or knee arthroplasties.

DESIGN, SETTING, AND PARTICIPANTS Twenty hospitals in 9 US states participated in this
pragmatic study; rates of SSls were collected for a median of 39 months (range, 39-43) during
the preintervention period (March 1, 2009, to intervention) and a median of 21 months
(range, 14-22) during the intervention period (from intervention start through March 31,



Pooled Rate of Complex Staphylococcus aureus Surgical Site Infections (SSls) by Admission Month

100 -

Complex S aureus SSI Rate (per 10000 Operations)
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Hospitals began implementing

intervention in June 20123 No. of operations

@ Within 25th to 75th percentile
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Hospital-level time-series analysis, Poisson regression model found
that the monthly rates of complex S. aureus SSls decreasedcad r

“significantly (rate ratio = 0.58; 95% Cl, 0.37 to 0.92)
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Pooled Rate of Complex Staphylococcus aureus Surgical Site Infections (SSls) by Admission Month

100 -

(9]
o
1

(=) ]
o
1

5

.
o

Hospitals began implementing
intervention in June 20122

T

o]
o
1

Complex S aureus SSI Rate (per 10000 Operations)

)

No. of operations

@ Within 25th to 75th percentile
<25th Percentile?

® >75th PercentileP

b
T |

&

]

L
|

Mar  July
2009

Jan July Jan July Jan July
2010 2011 2012

Year

|WIIII|IIIII|IIIII|IIIII|IIIII|IIIIII|IIIII|IIIII|IIIII|II

Jan July Jan
2013 2014

The number of months without any complex S aureus SSIs increased from 2 of 39
months (5.1%) to 8 of 22 months (36.4%; P <0.01)
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VA CREATE SSI Aims

0 Specific Aims 1 and 2: Implement and evaluate
the effectiveness and cost effectiveness of a SSI

Bundle to reduce rates of MRSA SSls:

O Aim 1. Among patients undergoing total joint

arthroplasty
O Aim 2. Among patients undergoing cardiac surgery

0 Specific Aim 3: To identify and compare barriers
and facilitators of implementing the SSI bundle

across a diverse set of VA hospitals
cadrex=




MRSA CREATE SSI Project




Meta-analysis to Find Optimal
Bundled Intervention to Improve

Hand Hygiene Compliance Among
Health Care Workers




HEALTHCARE EPIDEMIOLOGY CID 2014:58 (15 January)

Robert A. Weinstein, Section Editor

Searching for an Optimal Hand Hygiene Bundle:
A Meta-analysis

Marin L. Schweizer,"?? Heather Schacht Reisinger,”2 Michael Ohl,"? Michelle B. Formanek,"* Amy Blevins,’

Melissa A. Ward,” and Eli N. Perencevich'”

"The Center for Comprehensive Access and Delivery Research and Evaluation, lowa City Veterans Affairs Health Care System; “Department of Internal
Medicine, Carver College of Medicine; *Department of Epidemiology, College of Public Health, and “Hardin Library for the Health Sciences, University of
lowa, lowa City

Many studies have evaluated bundled interventions to improve hand hygiene compliance. However, there are
few evidence-based recommendations on optimal interventions for implementation. We aimed to systemati-
cally review all studies on interventions to improve hand hygiene compliance to evaluate existing bundles and

ot
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VA Directive 2011-007
N

0 Recommends:
O Education

O Access to dispensers/pocket size hand rub
O Administrative support
O Feedback

O Infection: Don’t Pass it On Hand Hygiene Toolkit also
includes signs

O Is there a bundle with a stronger evidence base in
the literature?

cadres=




8148 Articles identified
from database search

65 Articles identified
for full review

v

45 Articles included in
the meta-analysis

8083 Articles excluded:

7629 HH not assessed

223 No intervention

122 No original data

53 Qualitative studies

35 HH of nonhealthcare workers
15 Language other than English
6 Self-report

20 Articles excluded:

13 Insufficient data

3 HH compliance measured by
product usage

2 HH compliance not measured
1 Self-reported data

1 Overlapping cohort




Study Location




Does a bigger bundle lead to better
results?

Not Necessarily

10

8

Ln(Risk Ratio)
I

(10) 3)

Number of Interventions Included in Bundle
(Number of Studies Pooled)



Results

0 6 randomized controlled trials (RCTs), 39 quasi-

experimental studies
O Discovery 1: Not enough RCTs in the field

0 4 Studies evaluated bundle used by VA (called the
WHO Bundle)

O Associated with improved hand hygiene compliance

(pooled RR=1.88; 95% ClI: 1.69, 2.09)
O Discovery 2: VA bundle is effective

cadre=




Results
I
0 5 other studies evaluated smaller bundle

(education, signs, feedback)
O Similar association between bundle and hand hygiene
compliance (pooled OR=2.68; 95% ClI: 1.24, 5.81)

0 Other bundles varied too widely to pool but had

interesting strategies
O Discovery 3: Much more research needs to be done on

bundles to improve hand hygiene compliance

cadre=




Summary
N

0 VA is currently doing the most evidence based
bundled intervention

0 However, hand hygiene rates still not optimal

O Prior VA study found hand hygiene compliance <70%
others found only 38%

0 Needed to think outside the box

Chang et al., AJIC 2016




Hand Hygiene CREATE Project
—

0 Pl: Dr. Heather Reisinger
0 Cluster Randomized Trial
0 3 Novel Interventions
O Frequency of changing point-of-use reminder signs

O Individual hand sanitizer dispensers

O Healthcare worker hand cultures




PHASE OF PROJECT #2 BUILDING

AN OPTIMAL HH BUNDLE

QUALITATIVE PROCESS EVALUATION (BASELINE)

INTERVENTIONAL
PHASES HH observations

n = 59 wards/units

BASELINE

/IN
N/

Implementation of most
WASH-OUT effective frequency of changing HH signs
n=59 wards/units

/LN
N\ V]

Implementation of most
TR effective 2 strategy bundle.
(10 Hospitals; 59 wards/units)

=

2 STRATEGY VS
3 STRATEGY
HH BUNDLE

QUALITATIVE PROCESS EVALUATION (POST-INTERVENTION)
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ot

|r
.




Meta-analyses to Inform Parameters

for Decision Analytical Model (my
CDA)




My CDA: Strategies to Prevent and
Treat S. aureus Infections

* Aim 1: Complete meta-analyses of the
effectiveness and costs of different organization-
level S. aureus infection prevention strategies

* Aim 2: Analysis of large database

 Aim 3: Using data collected in Aims 1 and 2,
create a decision model to compare the
effectiveness, costs, and cost-effectiveness of
interventions to prevent and treat S. aureus
infections

— Compare interventions head-to-head in model



Clinical Infectious Diseases

WIDSA

HEALTHCARE EPIDEMIOLOGY: Robert A. Weinstein, Section Editor

Clinical Effectiveness of Mupirocin for Preventing
Staphylococcus aureus Infections in Nonsurgical
Settings: A Meta-analysis

Rajeshwari Nair,"? Eli N. Perencevich,'?® Amy E. Blevins,* Michihiko Goto,>* Richard E. Nelson,’ and Marin L. Schweizer'?*

'Department of Epidemiology, University of lowa College of Public Health, “Center for Comprehensive Access and Delivery Research and Evaluation, lowa City Veterans Affairs Health Care System,
*Department of Internal Medicine, University of lowa Carver College of Medicine, and *Hardin Library for Health Sciences, University of lowa, lowa City; and *IDEAS Center, Veterans Affairs Salt Lake
City Health Care System, Utah

A systematic literature review and meta-analysis was performed to identify effectiveness of mupirocin decolonization in prevention of
Staphylococcus aureus intections, among nonsurgical settings. Of the 15 662 unique studies identified up to August 2015, 13 ran-
domized controlled trials, 22 quasi-experimental studies, and 1 retrospective cohort study met the inclusion criteria. Studies were
excluded if mupirocin was not used for decolonization, there was no control group, or the study was conducted in an outbreak set-
ting. The crude risk ratios were pooled (cpRR) using a random-effects model. We observed substantial heterogeneity among included
studies (I = 80%). Mupirocin was observed to reduce the risk for S. aureus infections by 59% (cpRR, 0.41; 95% confidence interval

ot
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Clinical Infectious Diseases

WIDSA

HEALTHCARE EPIDEMIOLOGY: Robert A. Weinstein, Section Editor

Clinical Effectiveness of Mupirocin for Preventing
Staphylococcus aureus Infections in Nonsurgical
Settings: A Meta-analysis

Rajeshwari Nair,"? Eli N. Perencevich,'?® Amy E. Blevins,* Michihiko Goto,>* Richard E. Nelson,’ and Marin L. Schweizer'?*

'Department of Epidemiology, University of lowa College of Public Health, “Center for Comprehensive Access and Delivery Research and Evaluation, lowa City Veterans Affairs Health Care System,
*Department of Internal Medicine, University of lowa Carver College of Medicine, and *Hardin Library for Health Sciences, University of lowa, lowa City; and *IDEAS Center, Veterans Affairs Salt Lake

City Health Care System, Utah

eview and meta-analysis was performed to identify effectiveness of mupirocin decolonization in prevention of
5, among nonsurgical settings. Of the 15 662 unique studies identified up to August 2015, 13 ran-
1asi-experimental studies, and 1 retrospective cohort study met the inclusion criteria. Studies were
sed for decolonization, there was no control group, or the study was conducted in an outbreak set-
ooled (cpRR) using a random-effects model. We observed substantial heterogeneity among included
as observed to reduce the risk for S. aureus infections by 59% (cpRR, 0.41; 95% confidence interval

ot
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Obijectives

0 Summarize evidence for mupirocin decolonization
for prevention of S. aureus infections in non-surgical

healthcare settings

0 To identify the optimal setting and patient
population to implement mupirocin decolonization
for prevention of S. aureus infections using meta-

analytic methods

cadre=




Inclusion Criteria

S
0 All languages
O French translator
O Spanish and Japanese speaking colleagues

O Google translate (ltalian)

0 No date filters
0~1960-2015

0 Mupirocin use among non-surgical populations

cadre=
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through database searching through other sources

15 932 records identified ] I3 additional records identified ]

[15 662 records after duplicates removed]

1

POZ titles screened]_, 15 260 records excluded ]

1

[270 abstracts reviewed for eligibility}.__[ 132 records excluded]

171 full-text articles excluded:
Incomplete data for contingency
table (n = 48), Duplicate for MSG
study (n = 1), No comparison
group (n = 76), Surgical setting
(n = 11), Mupirocin compared to
antibiotics (n = 24), Prevalent
infections (n = 8), No response
from authors (n = 3)

l99 full-text articles assessed for eligibility }_d

¥
[37 studies included in meta-analysis ]




Non-surgical Decolonization Results
N

0 13 clinical trials, 22 quasi-experimental studies and
1 cohort study

O Studies so different from each other
(heterogeneous) need to perform subgroup analysis

cadre=
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Subgroup Analyses

Group Subgroup Intervention Mo. of Studies pRR (95% CI PValue P?
Study design Clinical trials Mupirocin-only b 0.54 (46-.63) b6 0%
Mupirocin in combination 6 047 (28-.79) <.01 85%
Monequivalent control group Mupirocin-only 12 046 (.38-.56) <M 80%
Mupirocin in combination z 043 (22-.84) .003 83%
Pre—post Mupirocin-only b 044 (29-67) <M 89%
Mupirocin in combination 3 059 (49-71) B9 0%
Healthcare setting® Mondialysis Mupirocin-only B 064 (.37-1.10) <01 B7%
Mupirocin in combination 8 068B40-77) 001 73%
Dialysis Mupirocin-only 15 0.42 (3550 <0 78%
Mupirocin in combination & 0.39(28-565) 07 579%
Type of decolonization Targeted Mupirocin-only 11 0561 (41-64) <0 B81%
Mupirocin in combination 13 057 (46-71) 001 66%
Universal Mupirocin-only 7 0356 (27-.44) .003 70%
Mupirocin in combination 4 038 (22-67) .05 68%
Type of S. aureus infection® Bacteremia Mupirocin-only b 0.44 (34-.58) .04 B0%
Mupirocin in combination 4 059(39-87) 001 B81%
ESI Mupirocin-only 10 0.43 (.34-.55) < 00001 B4%
Mupirocin in combination 2 027 (18-.41) KAS MAS
Other Mupirocin-only 1 0.76 (22-2.62) NA® NAY
Mupirocin in combination 2 04712398 A0 B629%




Subgroup Analyses- Clinical Trials Saw

Significant Preventive Effect of Decolonization

Group Subgroup Intervention Mo. of Studies pRR (95% CI PValue P?
Study design Clinical trials Mupirocin-only b 0.54 (46-.63) b6 0%
Mupirocin in combination 6 047 (28-.79) <.01 85%
Monequivalent control group Mupirocin-only 12 046 (.38-.56) <M 80%
Mupirocin in combination z 043 (22-.84) .003 83%
Pre—post Mupirocin-only b 044 (29-67) <M 89%
Mupirocin in combination 3 059 (49-71) B9 0%
Healthcare setting® Mondialysis Mupirocin-only B 064 (.37-1.10) <01 B7%
Mupirocin in combination 8 068B40-77) 001 73%
Dialysis Mupirocin-only 15 0.42 (3550 <0 78%
Mupirocin in combination & 0.39(28-565) 07 579%
Type of decolonization Targeted Mupirocin-only 11 0561 (41-64) <0 B81%
Mupirocin in combination 13 057 (46-71) 001 66%
Universal Mupirocin-only 7 0356 (27-.44) .003 70%
Mupirocin in combination 4 038 (22-67) .05 68%
Type of S. aureus infection® Bacteremia Mupirocin-only b 0.44 (34-.58) .04 B0%
Mupirocin in combination 4 059(39-87) 001 B81%
ESI Mupirocin-only 10 0.43 (.34-.55) < 00001 B4%
Mupirocin in combination 2 027 (18-.41) KAS MAS
Other Mupirocin-only 1 0.76 (22-2.62) NA® NAY
Mupirocin in combination 2 04712398 A0 B629%




Subgroup Analyses- protective effect

amon

dial

Sis

atients

Group Subgroup Intervention Mo. of Studies pRR (95% CI FPValue P?
Study design Clinical trials Mupirocin-only b 054 (46-.63) b6 0%
Mupirocin in combination 6 047 (28-79) <.01 85%
Monequivalent control group Mupirocin-only 12 046 (38-.56) <0 80%
Mupirocin in combination “ 043 (22-.84) .003 83%
Pre—post Mupirocin-only b 044 (29-67) <0 89%
Mupirocin in combination 3 059 (49-71) B9 0%
Healthcare setting® Mondialysis Mupirocin-only 5] 064 (.37-1.10) <01 B7%
Mupirocin in combination g8 068 (40-77) 001 73%
Dialysis Mupirocin-only 15 0.42 (3550} =0 78%
Mupirocin in combination B 03928586 07 57%
Type of decolonization Targeted Mupirocin-only 11 0561 (41-64) =0 B81%
Mupirocin in combination 13 057 (46-71) 001 66%
Universal Mupirocin-only 7 0356 (27-.44) .003 70%
Mupirocin in combination 4 038 (22-67) .05 68%
Type of S. aureus infection® Bacteremia Mupirocin-only b 0.44 (34— 58) .04 B0%
Mupirocin in combination 4 059(39-87) 001 81%
ESI Mupirocin-only 10 0.43 (.34-.55) = 00001 B4%
Mupirocin in combination 2 027 (18-.41) hAS MAS
Other Mupirocin-only 1 0.76 (22-2.62) NA® NAY
Mupirocin in combination 2 04712398 A0 629%




Subgroup Analyses- most subsets were
heterogeneous

too different to pool?

Group Subgroup Intervention Mo. of Studies pRR (95% CI PValue P?
Study design Clinical trials Mupirocin-only b 0.54 (46-.63) b6 0%
Mupirocin in combination 6 047 (28-.79) <.01 85%
Monequivalent control group Mupirocin-only 12 046 (.38-.56) <M 80%
Mupirocin in combination z 043 (22-.84) .003 83%
Pre—post Mupirocin-only b 044 (29-67) <M 89%
Mupirocin in combination 3 059 (49-71) B9 0%
Healthcare setting® Mondialysis Mupirocin-only B 064 (.37-1.10) <01 B7%
Mupirocin in combination 8 068B40-77) 001 73%
Dialysis Mupirocin-only 15 0.42 (3550 <0 78%
Mupirocin in combination & 0.39(28-565) 07 579%
Type of decolonization Targeted Mupirocin-only 11 0561 (41-64) <0 B81%
Mupirocin in combination 13 057 (46-71) 001 66%
Universal Mupirocin-only 7 0356 (27-.44) .003 70%
Mupirocin in combination 4 038 (22-67) .05 68%
Type of S. aureus infection® Bacteremia Mupirocin-only b 0.44 (34-.58) .04 B0%
Mupirocin in combination 4 059(39-87) 001 B81%
ESI Mupirocin-only 10 0.43 (.34-.55) < 00001 B4%
Mupirocin in combination 2 027 (18-.41) KAS MAS
Other Mupirocin-only 1 0.76 (22-2.62) NA® NAY
Mupirocin in combination 2 04712398 A0 B629%




No Evidence of Publication Bias
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Summary
N

O Mupirocin decolonization protective against S.
aureus infections

0 Can be recommended for dialysis patients

0 More high quality studies should be performed
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Universal Glove Use
—

O Intervention, Universal Glove Use, defined as use of
gloves for every patient interaction regardless of
infection or colonization status

O Treat all patients as if infectious

O Intervention can also include universal gown use
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Universal Gloving Compared with

Standard Practice
N

0 Universal gloving (or universal gloving and

gowning) can prevent the spread of multiple
healthcare-associated infections including multidrug

resistant organisms (MDRO) such as MRSA

0 May be less expensive /time consuming to
implement than current practice
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Systematic Literature Review
—

0 No language filters

0 Systematic Literature Review
0 MEDLINE/PubMed

O Cochrane Library

O CINAHL (the Cumulative Index of Nursing and Allied Health
Literature)

o EMBASE
O Psychinfo
O ClinicalTrials.gov

0 Searched from database inception to July 2015
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http:ClinicalTrials.gov

Records identified through database
searching (n = 688)

U

Records after duplicates removed
(n = 535)

Study Eligibility

L

Records screened
(n = 535)

Records excluded (n = 527)
464 Methods on Infection Control Practices
78 Outbreak Investigations
60 Systematic Reviews
20 Efficacy Reports on Intervention Bundles
11 Other unrelated Studies

Full-text articles assessed for eligibility

(n = 8)

Full-text articles excluded

(n = 3)

L

Studies included in meta-analysis (n=5)

> 2 outbreak studies
1 Glove use in both groups
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Pooled Association between Universal Gloving

(+/- Gowning) and Healthcare Associated Infections
e

Rate Ratio Rate Ratio

Study or Subgroup  log[Rate Ratio] ~ SE Weight IV, Random, 95% CI IV, Random, 95% Cl
Bearman 2007 -02433 02021 17.6% 078053, 117] ——
Bearman 2010 -0.1501 04647 5.4% 0861035, 2.14)
Harris 2013 0.081 00606 33.9% LOB[0.96 122 LS
Kaufrman 2014 -03514 0.29%  108% 070039 1.27]
Yin 2013 02566 00765 32.2% 077067, 0.90] —
Total (95% Cl) 100.0%  0.87[0.69, 1.09] ﬁ'

- Do 0nd Chit _ 4P - = — —]
Heterogeneity, Taus = 0.04; Chi® = 13.80, df = 4 (F = 0.008); I° = 71% 0 07 1 15 3

Test for overall effect; 2= 1.23 (P = 0.2

Unpublished Data

Decreased Risk Increased Risk
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Pooled Association between Universal Gloving

(+/- Gowning) and Healthcare Associated Infections
e

Rate Ratio Rate Ratio
Study or Subgroup  log[Rate Ratio] ~ SE Weight IV, Random, 95% CI IV, Random, 95% Cl
Bearman 2007 -02433 02021 17.6% 078053, 117] ——
Bearman 2010 -0.1501 04647 5.4% 0861035, 2.14)
Harris 2013 0.081 00606 33.9% LOB[0.96 122 LS
Kaufrman 2014 -03514 0.29%  108% 070039 1.27]
Yin 2013 02566 00765 32.2% 077067, 0.90] —
Total (95% Cl) 100.0% | 0.87[0.69, 1.09] I

Heterogeneity Tau? = 0.04 Chi* = 13.80 dof = 4 (P = 0.008] I* = 71%

Test for overall effect; 2= 1.23 (P = 0.2

Unpublished Data

*

05 07 1 15 7}
Decreased Risk Increased Risk
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Pooled Association between Universal Gloving
(+/- Gowning) and Healthcare Associated Infections

]
Rate Ratio Rate Ratio

Study or Subgroup  log[Rate Ratio] ~ SE Weight IV, Random, 95% CI IV, Random, 95% Cl
Bearman 2007 -02433 02021 17.6% 078053, 117] —
Bearman 2010 -0.1501 04647 S.4% 086035 214
Harris £013 0.081 00606 33.9% LOB[0.96 122 L
Kaufman 2014 -03514 0.29%  108% 070039 1.27]
Yin 2013 02566 00765 32.2% 077067, 0.90] ——
Total (95% CI) 100.0%  0.87]0.69, 1.09] *

i ! - ' il = = = : I I I I
Heterogeneity Tau® = 0.04: Chi* = 13.80, df = 4 a.r:m‘ T

Test for overall effect; 2= 1.23 (P = 0.2

Unpublished Data

Decreased Risk Increased Risk
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Stratified Analysis by Organism

_
Number| IRR (95% CI) | Heterogeneity
of Estimate
Studies
4 0.95 12%
Acquisition (0.79, 1.14)
-

Vancomycin- 3 1.10 60%

resistant (0.69, 1.75)
Enterococci

Acquisition

Unpublished Data C ad (SHE

ot




Universal Gloving Summary
N

0 Implementation of universal glove use was not
associated with a statistically significant decrease in
transmission or infection with multidrug resistant
organisms

0 Studies should be done to evaluate healthcare
worker preference, other outcomes and cost-
effectiveness comparing universal gloving with
standard care
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Creation of a Decision-Analytical

Model

0O Virtual method of comparing effectiveness and costs

of interventions head-to-head

0 Need to populate each model parameter
O Event probabilities- base-case and plausible range

—

AS+D MRSA carrier Screen positive
AS : MRSA non-carrier : Screen negative Lo

-

- MRSA carrier
No MRSA HAI 1
NS
MRSA non-carrier

Death

MRSA HAI

Patient admitted to hospital

T
L ]
> -
[ -
-

Nelson et al., Clin Micro Infect 2010
For More Information: Dr. Rich Nelson CDA cyberseminar June 2016 Cad re

http://www.hsrd.research.va.gov/cdp/cda-061416.cfm


http://www.hsrd.research.va.gov/cdp/cda-061416.cfm

Can Meta-analyses be Trusted?

I I ——
O Meta-analysis is a useful tool for summarizing existing
research as long as limitations are recognized

0 Meta-analyses are only as valid as the studies that
contribute to the pooled risk ratio



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.clker.com/clipart-67696.html&ei=Ivy2VO_GEMSrUbPBgoAL&bvm=bv.83640239,d.cWc&psig=AFQjCNE-4P9L87y3WA4xsJWgm61e0thOtA&ust=1421364604723227

Usefulness of Meta-analyses

O Estimate the effectiveness of an intervention based

on current knowledge

0 Identify gaps in the literature

0 Examine subgroups that original studies do not have

power to examine

O Parameters for mathematical models

0 Guide direction of future research
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Resources

META-ANAIYSIS.
DECISION ANALYSIS.

COST-EFFECTIVENESS
ANALYSIS

THE COCHRANE
COLLABORATION®

http:/ /handbook.cochrane.org/
DIANA B PETITT



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=apEBTu7_80R3ZM&tbnid=i7a1gUxFHPZvhM:&ved=0CAUQjRw&url=http://handbook.cochrane.org/whnjs.htm&ei=x7FFUrWTH4rKqQHu04HwCQ&bvm=bv.53217764,d.aWM&psig=AFQjCNH91W3wugriqHIdyLF-6zCDVqnkpg&ust=1380385597124428
http:http://handbook.cochrane.org

Our Meta-Analysis Team
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Questions/Comments?
B

Contact Information
Marin Schweizer, PhD

marin-schweizer@uiowa.edu

Eli Perencevich, MD MS

Eli-perencevich@uiowa.edu
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