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 Outline
 

 Introduction  to Systematic Literature Reviews and 

Meta-analyses  

 

 Meta-analyses to inform interventions implemented 

in our VA CREATE grants  

 Interventions to reduce S. aureus surgical site infections  

 Interventions to improve hand hygiene compliance  

 

 Meta-analyses to be used in decision-analytical 

model for my VA HSRD CDA grant
  



 Poll Question
 

 How familiar are you with meta-analyses?  

   (Pick one answer)  

 I performed >1 meta-analyses  

 I performed 1 meta-analysis  

 I took a course on meta-analysis  

 I have read about meta-analyses  

 Not at all familiar  



Introduction to Systematic Literature 

Reviews and Meta-analyses  



 Systematic Literature Reviews
 

 SYSTEMATIC  method of finding articles  

 Not just pulling out convenient/popular articles  

 Research librarian  

 SYSTEMATIC  method of collecting data from articles  

 Data collection form  

 2 reviewers  

 SYSTEMATIC  method of reporting findings  



 Systematic Search
 



 Systematic Method of Reporting
 





 Thomas Worldviews on Evidence-Based Nursing 2004;1(3)176-184
 



 

 META-ANALYSIS 

Thomas Worldviews on Evidence-Based Nursing 2004;1(3)176-184
 



 

   

Definitions
 

 Systematic Literature Review: research 

summary that addresses focused clinical 

question in a structured, reproducible manner  

 

 Meta-Analysis: statistical pooling or 

aggregation of results from different studies 

providing a single estimate of effect  

Murad et al., JAMA 312(2) 2014
 



 

 
 

 

   

“There is a well-known expression that 
says ‘! picture is worth a thousand 
words.’ We would like to add that, in 
meta-analysis, a picture may be worth 

more than a million 
numbers.” 

Bax American Journal of Epidemiology 2008 



 

Why Perform Systematic Literature 

Reviews and Meta-analyses? 

 Determine evidence base for an intervention or 

association of  interest  

 Assesses and resolves uncertainty when  reports 

disagree  

 Increased precision of  risk estimates  

 Find where the literature is lacking  

 Increases statistical power of primary end points 

and for subgroups  



Meta-Analyses to Inform our VA 

CREATE Grants  



 VA MRSA CREATE Grant
 

 4 VA HSRD IIRs to prevent methicillin-resistant 

Staphylococcus aureus (MRSA) infections  

 Prevention efforts include:  

 Nasal mupirocin ointment to prevent spread of  MRSA
  
from patient’s nose  to other sites (surgical sites, dialysis 

entry sites)  

 Promotion of  healthcare worker hand hygiene to 

prevent spread of  MRSA fr om healthcare worker hands 

to patients  



Meta-analysis to Find Optimal 

Bundled Intervention to Prevent 

Surgical Site Infections   





 

 

 

Background
 

 Surgical site infections (SSI) associated with longer 

hospital length of stay and higher readmission rates  

 S. aureus (a gram-positive bacteria) most common 

cause of SSI among cardiac and orthopedic surgical 

patients  

 2 categories of  S. aureus:  

Methicillin-resistant S. aureus (MRSA)  

Methicillin-susceptible S. aureus (MSSA)  



 

 

• 3 in 10 people carry S. aureus in their noses
 

• 85% of surgical site infections involving S. aureus come 

from the patient’s own bacteria 



 

 

 

 

Objective
 

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 



 

 

Potential Bundled Intervention
 
Methicillin-
resistant S. 

aureus (MRSA) 
directed 

antibiotic 
prophylaxis  Nasal  

Decolonization  Glycopeptides  
instead of beta-

lactams
  

Bundle Combining Both
 



 

 

 

Systematic Literature Review
 

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  

http:ClinicalTrials.gov


 Inclusion Criteria
 

 Published or presented January 1995-January 2012  

 Adults (>18)  

 Cardiac procedure  

 Orthopedic procedure  

• Knee  

• Hip  

 Gram-positive organisms (S. aureus) outcome  





 Nasal Decolonization
 



 Glycopeptides relative to Beta-lactams
 



 

Stratified Analysis: Glycopeptide surgical 

prophylaxis to prevent S. aureus Surgical 

Site Infection 



 

Decolonization + Glycopeptide for MRSA 

Carriers 



 

 

Bundled Intervention
 
Methicillin-
resistant S. 

aureus (MRSA) 
directed 

antibiotic 
prophylaxis  Nasal  

Decolonization  Glycopeptides  
instead of beta-

lactams
  

Bundle Combining Both
 





 

   
 

Hospital-level time-series analysis, Poisson regression model found 

that the monthly rates of complex S. aureus SSIs decreased 


31significantly (rate ratio = 0.58; 95% CI, 0.37 to 0.92) 



 
 

 

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) 

32 



 

 

VA CREATE SSI Aims
 

 Specific Aims 1 and 2: Implement and evaluate 

the effectiveness and cost effectiveness of a SSI 

Bundle to reduce rates of MRSA SSIs:  
 Aim 1. Among patients undergoing total joint 


arthroplasty
  
 Aim 2. Among patients undergoing cardiac surgery
  
 

 Specific Aim 3: To identify and compare barriers 

and facilitators of implementing the SSI bundle 

across a diverse set of  VA hospitals  



 MRSA CREATE SSI Project
 



Meta-analysis to Find Optimal 

Bundled Intervention to Improve 

Hand Hygiene Compliance  Among 

Health Care Workers  





 

 Hand hygiene (HH) is one 

of the most important ways 

to protect against 

transmission of infectious 

agents such as S. aureus  

Handwashing & Hand Hy giene  



 

 

VA Directive 2011-007
 

 Recommends:  

 Education  

 Access to dispensers/pocket size hand rub  

 Administrative support  

 Feedback  

 Infection: Don’t Pass it On Hand Hygiene Toolkit also 

includes signs  

 Is there a bundle with a stronger evidence base in 

the literature? 





 

 

 

 

 

 

 

 

Study Location
 

5 

1 

5 

1 

16 

3 

15 



 

 

Does a bigger bundle lead to better 

results? 

Not Necessarily
 



 Results
 

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

experimental studies  

 Discovery 1: Not enough RCTs in the field  

 

 4 Studies evaluated bundle used by VA (called the  

WHO Bundle)  

 Associated with improved hand hygiene compliance 

(pooled RR=1.88; 95% CI: 1.69, 2.09)  

 Discovery 2: VA bundle is effective  



 

 

Results
 

 5 othe r studies evaluated smaller bundle 

(education, signs, feedback)  

 Similar association between bundle and hand hygiene
  
compliance (pooled OR=2.68; 95% CI: 1.24, 5.81) 
 

 

 Other bundles varied too widely to pool but had 

interesting strategies  

 Discovery 3: Much more research needs to be done on 

bundles to improve hand hygiene compliance  



 

  

Summary
 

 VA is currently doing the most evidence based 

bundled intervention  

 However, hand hygiene rates still not optimal
  
 Prior VA study found hand hygiene compliance  <70% 

others found only 38%  

 Needed to think outside the box  

Chang et al., AJIC 2016
 



 

 

 

Hand Hygiene CREATE Project
 

 PI: Dr. Heather Reisinger  

 Cluster Randomized Trial  

 3 Novel Interventions  

 Frequency of  changing point-of-use reminder signs  

 Individual hand sanitizer dispensers  

 Healthcare worker hand cultures
  





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  







 

 

Objectives
 

 Summarize evidence for mupirocin decolonization 

for prevention of  S. aureus infections in non-surgical  

healthcare settings  

 

 To identify the optimal setting and patient 

population to implement mupirocin decolonization 

for prevention of  S. aureus infections using meta-

analytic methods  



 Inclusion Criteria
 

 All languages  

 French translator  

 Spanish and Japanese speaking colleagues  

Google translate (Italian)  

 

 No date filters  

 ~1960-2015  

 

 Mupirocin use among non-surgical populations  





 Non-surgical Decolonization Results
 

 13 clinical trials, 22 quasi-experimental studies and 

1 cohort study  

 

  Studies so different from each other 

(heterogeneous) need to perform subgroup analysis  



 Subgroup Analyses
 



 

 

Subgroup Analyses- Clinical Trials Saw 

Significant Preventive Effect of Decolonization 



 

 

Subgroup Analyses- protective effect 

among dialysis patients 



 

 

Subgroup Analyses- most subsets were 

heterogeneous (too different to pool?)
 



 No Evidence of Publication Bias
 



 Summary
 

 Mupirocin decolonization protective against S. 

aureus infections  

 

 Can be recommended for dialysis patients  

 

 More high quality studies should be performed  



 Universal Glove Use
 

 Intervention, Universal Glove Use, defined as use of  

gloves for every patient interaction regardless of  

infection or colonization status  

 Treat all patients as if infectious  

 Intervention can also include universal gown use  



 

Universal Gloving Compared with 

Standard Practice 

 Universal gloving (or universal gloving and 

gowning) can prevent the spread of multiple 

healthcare-associated infections including multidrug 

resistant organisms (MDRO) such as MRSA  

 

 May be less expensive/time consuming to 

implement than current practice  



 

 

Systematic Literature Review
 

 No language filters  

 

 Systematic Literature Review  

 MEDLINE/PubMed  

 Cochrane Library  

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

 EMBASE  

 PsychInfo  

 ClinicalTrials.gov  

 

 Searched from database inception to July 2015  

http:ClinicalTrials.gov


 

 
   

 
 

 
 

  
  

 

  
 

 

  

 

 

  
Records identified through database 


searching (n = 688)
 

Records after duplicates removed 

(n = 535)
 

Records screened  

(n = 535)  

Study Eligibility
 

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 excluded 

(n = 3)
 

2 outbreak studies
 
1 Glove use in both groups
 

Full-text articles assessed for eligibilit

(n = 8)  
y 

Studies included in meta-analysis (n=5)
 



 

  

 

Pooled Association between Universal Gloving 

(+/- Gowning) and Healthcare Associated Infections 

Unpublished Data
 



 

 

  

Pooled Association between Universal Gloving 

(+/- Gowning) and Healthcare Associated Infections 

Unpublished Data
 



 

 

  

Pooled Association between Universal Gloving 

(+/- Gowning) and Healthcare Associated Infections 

Unpublished Data
 



 

 

Stratified Analysis by Organism
 

Outcome  Number IRR (95% CI)  Heterogeneity  
of  Estimate  

Studies  (I2)  
MRSA 4  0.95  12%  

Acquisition   (0.79, 1.14)  

Vancomycin- 3  1.10  60%  

resistant  (0.69, 1.75)  

Enterococci  

Acquisition  

Unpublished Data 



 Universal Gloving Summary
 

 Implementation  of universal glove use was not 

associated with a statistically significant decrease in 

transmission or infection with  multidrug resistant 

organisms  

 Studies should be done to evaluate healthcare 

worker preference, other outcomes and  cost-

effectiveness comparing universal gloving with 

standard  care  



 

   

  

 

Creation of a Decision-Analytical 

Model 

 Virtual method of comparing effectiveness and costs 

of interventions head-to-head  

 Need to populate each model parameter  

 Event probabilities- base-case and plausible range  

Nelson et al., Clin Micro Infect 2010 

For More Information: Dr. Rich Nelson CDA cyberseminar June 2016 

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?
 

 Meta-analysis is a useful tool for summarizing existing 

research as long as limitations are recognized  

 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
 

 Estimate the effectiveness of an intervention based 

on current knowledge  
 

 Identify gaps in the literature  
 

 Examine subgroups that original studies do not have 

power to examine  
 

 Parameters for mathematical models  
 

 Guide direction of future research  



 

 

Resources
 

http://handbook.cochrane.org/
 

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
 



  

    

 

  

     

 

 MRSA CREATE Team
 

Front Row: 

Cassie Goedken, Sue Bradley, Maggie Graham, Kalpana Gupta, Sarah Krein, Lisa Pineles, Marin 

Schweizer, Heather Reisinger, Moraima Rodriguez, Samantha Solimeo, Sarah Ono 

Back Row: 

Eli Perencevich, Dan Morgan, Mike Rubin, Joe Thurn, Luci Leykum, Mary Vaughan-Sarrazin, Jose 

Cadena-Zuluaga, Erumis Urena, Marvin Bittner, Graeme Forrest, Diana Sams 
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 Questions/Comments?
 

Contact Information 
 
Marin Schweizer, PhD 
 

marin-schweizer@uiowa.edu
  

 

Eli Perencevich, MD MS
  

Eli-perencevich@uiowa.edu
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