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1832    First IV procedure during 
 the Cholera epidemic in London 

Thomas Latta  
  1796-1833 

Father of Intravenous Infusion Therapy 

Rivera AM.  Acta Anaesth Belg. 2005;56:271-82  

Sven-Ivar Seldinger 1953 

Robert Aubaniac 1952 

Central Venous Catheterization 

FDA Central Venous Catheter Working Group 

Catheter complication rate:  10% 
Associated with practitioner technique:  52% 
Associated with device failure: 12% 
Undeterminable: 30% 

Scott W.  Surg Onc Clinics N Am.1995;4:390-4  

Institute of Medicine 
  “To Err is Human” 

1999 

2002 National Quality Forum 
Patient Safety Indicators 

Patient Safety Act 2005 

Deficit Reduction Act 2005 

       AHRQ 
        PSOs 
Improve quality 
Collect data  
   “Common 
      Formats” 
     

             AHRQ 
          Michigan  
          Keystone 
            Project 

2005-6 

   “serious 
    adverse 
     events” 
Pneumothorax 
Arterial puncture 
Selected infections 
Mechanical adverse events 

    National  
   Healthcare  
Quality Report 2009                           HHS 

National Action Plan to Prevent HAI:  
             Roadmap to Elimination 
            5 yr action plan   HAI 40% 
                      2009-2013 	



2008    National Quality Forum 
National Priority Partnership 
     hospital mortality 
     serious adverse events 

2008-12 
 CUSP   Affordable Care Act 2010 

2014-15               HAC Reduction Program 
    Reduce payment when lack of quality 
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The changing healthcare landscape 
  Regulatory requirements 

  Reportable  
quality metrics 

        Patient 
outcome measures 

   Use of evidence- 
   based medicine 
 
Standards / guidelines 
policies / procedures 

           Patient 
satisfaction reporting 

  Reimbursement penalties / rewards 

      Value based purchasing 
           Reward / penalty 

      Hospital readmissions 
                  Penalty 

      Healthcare acquired 
conditions reduction program 
     Non-payment / penalty 

The Changing Healthcare Landscape 
       ...2010 Affordable Care Act 

AHRQ 
claims  
based 

Hospital Acquired Condition 
Reduction Program... 

   how are we doing? 

CDC 
Chart 

abstraction 

healthcare associated infection  ……a global threat! 
 
  

CAUTI 
$896 

CLABSI 
$45,814* 

 

VAP 
$40,144 

SSI 
$20,785 

Zimlichman E, et al. JAMA Int Med. Sept 2013; doi:10.1001/jamainternmed.2013.9763 

 biofilms in healthcare-associated infections  

….bacteria are in the business of medical device and chronic infections! 

   CDI  
$11,285 
 

total 
$9.8 billion 

*cost per case 
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Lisa	
  McGiffert,	
  Consumer’s	
  Union	
  	



this	
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  are	
  here	
  today!	
  	
  	



this	
  is	
  why	
  I	
  am	
  here	
  today!	
  	
  	



Thanks	
  to	
  Jamie	
  Santolucito	
  and	
  Oregon	
  Health	
  Sciences	
  University	
  

Marcia	
  Ryder	
  PhD	
  MS	
  RN	
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what	
  more	
  can	
  we	
  do?	
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Surfaces for colonization on VADs  

INTRALUMINAL 
    ….all catheters 

EXTRALUMINAL 
   ….short term catheters 

which source is most important ? 

Purpose: 
   to determine whether an institution should focus 
   resources on a specific phase of CVC life to 
   prevent CRBSI (insertion vs maintenance) 
   
Methods: 
   analysis of the NHSN database for the state of 
   Pennsylvania for the year 2010 to determine the 
   date of infection event from time of insertion 
 
Sample size: 
   653 events 
 
 
 
       
 
 
 
          

Davis J.  Pa Patient Saf Advis. Sept 2011;8(3):100-4    

Davis J.  Pa Patient Saf Advis. Sept 2011;8(3):100-4    

Results: 
    653 infections 
    468 (71%) occurred after day 5 
 
      
      
 
 
 
 
       
 
 
 
          

Conclusion: this data implicates maintenance as the phase  
                      in which CLABSI most likely is developed  

ex
tr

al
um

in
al

 

in
tr

al
um

in
al

 

THE SKIN…… 
            
What is important about 
the microbiology of the skin?  

 human body 
  1013 cells 
23,000 genes 

     normal flora 
1012 microbial cells 
     (1 trillion) 
3.3 million genes 

•  about 5 lb. in weight 
•  enough bacteria to fill 
   a half gallon jug 
•  the size of a large liver 
•  1,000 species 

Grice EA, Segre JA. 2011;9(4):244-53 

the skin microbiome 
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SCALP 
1 X 106 

THORAX 
 1 X 105 

AXILLA 
 5 X 106 

ABDOMEN 
   5 X 104 

   ARM 
  1 X 102 

   TOEWEB 
     4 X 106 

GROIN 
2 X 106 

THIGH 
4 X 104 

 per cm2 

20% RESIDENT 
BACTERIA IN 

HAIR FOLLICLES 
AND SEBACEOUS 

GLANDS 

80% RESIDENT  
BACTERIA IN 

FIRST 5 LAYERS  
OF STRATUM 

CORNEUM 

Grice EA, Segre JA. 2011;9(4):244-53 

Factors contributing to variation in the skin microbiome 

• Skin  
• Subcutaneous space 
• Intravascular space 

TISSUE SPACES 

© MR	



pathogenesis extraluminal colonization: insertion 

Venipuncture 

    insertion 
ENTRY POINT 1 

pathogenesis extraluminal colonization: insertion 

Venipuncture 

biofilm on epithelial surface 
biofilm in epithelial layers 

skin antisepsis 
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guidewire insertion 

pathogenesis extraluminal colonization: insertion 

dilator and tear-away sheath insertion 

pathogenesis extraluminal colonization: insertion 

dilator and tear-away sheath insertion 

pathogenesis extraluminal colonization: insertion 

catheter insertion 

pathogenesis extraluminal colonization: insertion 

pathogenesis extraluminal colonization: insertion 

•  WITHIN HOURS  
   EDEMA/DRAINAGE  
   OCCUPY THE SKIN  
   TRACT DUE TO 
   “INFLAMMATORY  
   PROCESS” 

 Post-insertion 
ENTRY POINT 2 

 SUBCUTANEOUS SPACE 

skin antisepsis 
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•  COMPLETE RECOLONIZATION OF SURFACE BACTERIA  
   OCCURS WITHIN 18 HOURS OF ANTISEPTIC APPLICATION 

SKIN post-insertion 
ENTRY POINT 3 

skin antisepsis 

• OPEN WOUND POST INSERTION 

post-insertion 
ENTRY POINT 4 

skin antisepsis 

migration of cutaneous bacteria to subcutaneous tissue 

Center for Biofilm Engineering, Montana State Univ. Subcutaneous tissue  Vein  

• CATHETER MIGRATION TRANSPORTS BACTERIA INTO  
  THE SKIN TRACT AND BLOODSTREAM 

Post-insertion 
ENTRY POINT 5 

catheter stabilization 

intravascular catheter surface subcutaneous tissue 

what happens to the microorganisms? 
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subcutaneous tissue 
what happens to the microorganisms? 

prevention? 

“As of Jan. 1, 2010, the hospital implements policies and 
practices aimed at reducing the risk of central-line 
associated bloodstream infections that meet regulatory 
requirements and are aligned with evidence-based 
standards (for example, the CDC and/or professional 
organization guidelines.” 
                                                                                  
  

prevention:  what does the evidence tell us? 

CDC. MMWR 2002;51(No. RR-10). 

Marshall J, et al.  ICHE, July 2014;35(7):753-96 

Use hospital-specific or collaborative-based 
performance improvement initiatives in which 
multifaceted strategies are "bundled" together 
to improve compliance with evidence-based 
recommended practices   
                       

#1  Daily CHG bathing, select populations  
#2  Pre-op / pre-procedural skin cleansing 
#3  Surgical site disinfection 
#4  Antimicrobial catheter 
#5  Catheter insertion site protection 
#6  Low bacteria transfer rate connector 
#7  Access site / hub disinfection  

maximum antisepsis / disinfection 

…..pathogenesis-based interventions 

protecting the gateway to CRBSI ! 

•  Prepare clean skin with a >0.5% chlorhexidine 
   preparation with alcohol before central venous 
   catheter and peripheral arterial catheter insertion 
   and during dressing changes 
                                                                                    

Skin Preparation 

•  Before catheter insertion, apply an alcoholic 
 chlorhexidine solution containing more than >0.5%  
 CHG to the insertion site  
                                                                                

protecting the gateway to CRBSI ! 
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purpose of insertion site dressing: 
     •  protect from contamination / infection 
     •  prevent catheter dislodgement / loss of access 
   

how  do we do that? 

 
•  Use either sterile gauze, transparent, 
   semipermeable dressing to cover the  
   catheter site 

prevents exogenous contamination 

protecting the gateway to CRBSI ! 

 
•  Use a chlorhexidine-impregnated sponge dressing 
    for temporary short-term catheters in patients older 
    than 2 months of age if the CLABSI rate is not de- 
    creasing despite adherence to basic prevention  
    measures….     

Catheter Site Dressing Regimens 
 

• Use chlorhexidine-containing dressings for CVCs  
  in patients older than 2 months 
 

prevents endogenous contamination 

protecting the gateway to CRBSI ! 

•  Replace dressings used on short-term CVC sites  
   at least every 7 days for transparent dressings   

     
•  Replace dressings used on short-term CVC sites 
   every 2 days for gauze dressings.                         

     

Catheter Site Dressing Regimens 
 

•  Replace catheter site dressing if the dressing 
   becomes damp, loosened, or visibly soiled   
                                                               

protecting the gateway to CRBSI ! 
C. After insertion 
 
For non-tunneled CVCs in adults and children, 
change transparent dressings and perform site  
care with a chlorhexidine-based antiseptic every  
5-7 days or immediately if the dressing is 
soiled, loose, or damp; 
 
Change gauze dressings every 2 days or earlier 
if the dressing is soiled, loose, or damp.                                                                      IA 
 

protecting the gateway to CRBSI ! 
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Replacement of Peripheral and Midline Catheters  
 
•  There is no need to replace peripheral catheters more 
frequently than every 72-96 hours to reduce risk of infection 
and phlebitis in adults  Category 1B  
 
• No recommendation is made regarding replacement of 
peripheral catheters in adults only when clinically indicated  
Unresolved issue  
 
• Replace peripheral catheters in children only when clinically 
indicated [32, 33]. Category IB 

peripheral IV dressing change 
                                           …..what? 

protecting the gateway to CRBSI ! 

                         Vascular Access Device Removal 
 
•  The nurse should consider replacement of the 
short peripheral catheter when clinically indicated  
and when infusion treatment does not include 
peripheral parenteral nutrition.   
 
 
 
 

•  The nurse should not routinely replace short   
peripheral catheters in children 

                 

Purpose: 
   to determine the primary bloodstream infection 
rate in the Pennsylvania NHSN database for the 
years of 2011 and 2012 
   
Methods: 
   analysis of the PA NHSN database  for 2011-2012 
to determine the date of primary BSI event from 
time of admission 
 
Sample size: 
   1,890 events Davis J.  Pa Patient Saf Advis. March 2014;11(1):30-5    Davis J.  Pa Patient Saf Advis. March 2014;11(1):30-5    

Davis J.  Pa Patient Saf Advis. March 2014;11(1):30-5    

Results: 

Conclusion: 

Davis J.  Pa Patient Saf Advis. March 2014;11(1):30-5    
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O’Horo C, et al.  Cri Care Med. June 2014;42(6):1334-9    

purpose of insertion site dressing: 
     •  protect from contamination / infection 
     •  prevent catheter dislodgement / loss of access 
   

is there a problem? 
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•  If the patient is diaphoretic or if the site is  
   bleeding or oozing, use a gauze dressing 
   until this is resolved 
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what about the skin?  
skin function and structure 
  
 •  physical barrier to irritants and pathogens  
 •  fluid / temperature regulation 
 •  immune surveillance 
 
 

Thayer D.  JIN. 2012;35(6):390-401. 
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dermis 
 
 •   2.0 mm thickness 
 •   blood vessels, hair follicles,  
     eccrine glands, sebaceous  
     glands 
 •   fibroblasts: collagen and 
     elastin proteins 

Thayer D.  JIN. 2012;35(6):390-401. 

   
 d
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m
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   epidermis 
•  rete ridge attaches the dermis to the 
    epidermis 
•  rete pegs project downward  
   and interlock with upward  
   projections of the dermis 
•  prevents shear forces from 
   separating the two layers 
•  thinning: age related changes  
    make more vulnerable to skin  
    tears 

Thayer D.  JIN. 2012;35(6):390-401. 

rete ridges  	



 
             epidermis	



stratum corneum 
  
•  protective matrix  
      15 – 20 layers flat, stacked  
      cells, water, intercellular 
      lipids 
  
•  alteration of lipids disrupt 
   cell cohesion 
 
•  resident and transient 
   microorganisms 
  
   

Thayer D.  JIN. 2012;35(6):390-401. 

               corneocytes	
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biofilms in the human body 

benefits of the normal flora 
 
•  prevents colonization by pathogens  
 
•  antagonize other bacteria  
 
•  stimulate the development of  
   certain tissues 
 
•  stimulate the production of cross- 
   reactive antibodies  
 
•  synthesize and excrete vitamins 
   (B-vitamins, Lactobacilli and  
   Streptococci) 
 

materials used in insertion site  
     •  antiseptics 
     •  adhesives on dressing   
        stabilization devices 
     •  suture material 
   

…….applying a dressing changes all that! 
   

types of skin damage with VAD dressings: 
          
     •  contact dermatitis / allergy 
 
     •  mechanical trauma induced by adhesives 
 
     •  moisture associated skin damage 
 
   

Thayer D.  JIN. 2012;35(6):390-401. 
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 •  contact dermatitis 	

 •  mechanical trauma 	



Kutzscher L. Clin J Onc Nurs. 2012;16(2):E48-E55 

•   skin diseases 	



How well are we protecting the gateway to CRBSI? 	



This promotional education activity is brought to you by Ethicon, Inc. and is not certified for continuing medical education. 	

 JAMA, Mar 2009;301(12):1231-41 

Purpose: to assess superiority of CHGIS dressings 
regarding rate of major CRIs (sepsis, no BSI) and  
non-inferiority (< 3% increase colonization) of 7-day 
vs 3-day dressing changes	



Design:  randomized, controlled trial	



Timsit et al.  JAMA. 2009;301:1231-1241. 

results   
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Timsit et al. JAMA. 2009;301:1231-1241. 

results   

Timsit et al.  JAMA. 2009;301:1231-1241 

2. Is there a difference in catheter colonization when changing 
    dressings every 3 days compared to every 7 days? 
 
 

R 
E 
S 
U 
L 
T 
S 

•  45% of dressing changes were performed  
   before the planned date because of soiling 
   or leaking. 
 
•  40% were unplanned in 3-day group 
 
•  50% were unplanned in the 7-day group  
   10% in place at 7 days 
 
•  both CHG foam disc and transparent 
   dressings in each group  
 

Timsit J-F, et al. Crit Care Med, 2012;40:1707-14 

Purpose:  to determine the importance of dressing  
disruption on the risk for development  of catheter-related 
bloodstream infection	



Design:  secondary analysis of a randomized controlled 
trial	



Measures and Results:  observations on 151 CVCs in  
106 patients (total 721 catheter days)	



Timsit J-F, et al. Crit Care Med, 2012;40:1707-14 

Timsit J-F, et al. Crit Care Med, 2012;40:1707-14 

Results:   
 
•  catheter dressing disruption was a common  
event in ICU patients with central venous and  
arterial catheters 
 
•  more than 2 dressing changes for disruption  
were associated with higher than 3-fold increase  
in sepsis and CRBSI 
 
•  when final dressing is disrupted, the risk of 
catheter colonization or infection is increased 
 by more than 12-fold	



Timsit J-F, et al. Crit Care Med, 2012;40:1707-14 
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Timsit J-F, et al. Am J Respir Crit Care Med. 2012;186:1272-78 

Purpose:  to determine if chlorhexidine-impregnated  
and strongly adherent dressings decrease catheter  
colonization and CRI rates	



Design: 2:1:1 blinded randomized trial 	



Subjects:  patients with CVCs in 12 ICUs	



Measures:  comparison 
   CHG dressing     Highly adhesive   Standard dressing	



Results	



Detachment:  14,019 dressing changes 
   •  30.7% intact    
   •  29.9% detached 
   •  27% soiled 
   •  12.5% detached and soiled  	



Timsit J-F, et al. Am J Respir Crit Care Med , 2012;186(12):1272-78 

 J Hosp Infect. 2009;71(2):117-22. 

Central venous catheter-related bloodstream 
infections: improving post-insertion catheter care. 

Shapey IM, Foster MA, Whitehouse T, Jumaa P, Bion JF. 

Results:   
•  significant differences between ICUs and non-ICU 
   wards 
•  dressings (non-intact): 22% failure rate 
	



Purpose:  to assess practice and staff knowledge 
of CVC post-insertion care and identify aspects 
of CVC care with potential for improvement 	


Design:  observational	



Methods:  observations on 151 CVCs in 106 pts.  
                                        	



Rupp ME, et al. AJIC , 2012;186(12):1-3 

Purpose: to assess hospital-wide compliance with  
CVC site care recommendations and to correlate 
compliance with unit specific CLABSI rates	



Design: observational	



Sample:  420 CVC sites	



Rupp ME, et al. AJIC , 2012;186(12):1-3 

Results:   
 
•  suboptimal:                                      31% 
        jugular more likely p = .001 
 
•  blood under dressing                      69% 
    
•  edge lift or exposed site                 25% 
    
•  moisture                     5% 
 

Rupp ME, et al. AJIC , 2012;186(12):1-3 

Conclusion	



In conclusion, we have found substantial room for 
improvement in CVC site maintenance procedures….  
 
Technological improvements in catheter and dressing 
design should be pursued to enable easier and more 
effective CVC securement and insertion site protection. 

is there a solution? 
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use of a  
 
    •  gum mastic liquid adhesive 
 
    •  liquid adhesive remover 

what about compatibility with 
                                  chlorhexidine skin prep? 

protecting the gateway to CRBSI ! 

Ryder	
  M,	
  Duley	
  C,	
  Paulson	
  DS	
  

EVALUATION	
  OF	
  THE	
  COMPATIBILITY	
  OF	
  A	
  LIQUID	
  
ADHESIVE	
  AND	
  LIQUID	
  ADHESIVE	
  REMOVER	
  WITH	
  A	
  
CHLORHEXIDINE	
  GLUCONATE	
  SKIN	
  PREPARATION	
  
OVER	
  A	
  7-­‐DAY	
  PERIOD	
  ON	
  HEALTHY	
  VOLUNTEERS	
  	
  

Purpose:	
  	
  to	
  evaluate	
  the	
  compa(bility	
  of	
  	
  a	
  gum	
  mas(c	
  
liquid	
  adhesive	
  (GMLA)	
  and	
  liquid	
  adhesive	
  remover	
  
(LAR)	
  with	
  a	
  chlorhexidine	
  gluconate/alcohol	
  skin	
  
prepara(on.	
  
Study	
  design:	
  	
  randomized	
  control	
  trial	
  

June	
  26	
  –	
  July	
  31,	
  2014	



IRB	
  approval:	
  	
  study	
  protocol	
  was	
  approved	
  by	
  the	
  
Galla(n	
  Ins(tu(onal	
  Review	
  Board.	
  	
  	
  

Se\ng:	
  BioScience,	
  Inc.,	
  Bozeman,	
  MT	
  	
  

Subjects:	
  	
  20	
  adult	
  volunteer	
  subjects	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  10	
  females	
  /	
  10	
  males	
  

Sampling:	
  	
  	
  
	
  	
  	
  	
  •	
  	
  Five	
  test	
  sites	
  were	
  marked	
  
	
  	
  	
  	
  on	
  the	
  skin	
  on	
  each	
  side	
  of	
  the	
  	
  
	
  	
  	
  	
  umbilicus	
  on	
  the	
  abdomen.	
  	
  

methods	
  	



•	
  	
  A	
  baseline	
  microbial	
  sample	
  was	
  	
  
collected	
  on	
  one	
  site	
  from	
  the	
  skin	
  	
  
on	
  each	
  side	
  of	
  the	
  abdomen.	
  	
  	
  

•	
  	
  On	
  each	
  side,	
  GMLA	
  was	
  applied	
  around	
  the	
  perimeter	
  of	
  one	
  
site	
  and	
  a	
  LAR	
  applied	
  around	
  the	
  perimeter	
  of	
  another	
  site	
  and	
  
allowed	
  to	
  dry.	
  	
  
•	
  	
  The	
  remaining	
  four	
  sites	
  on	
  each	
  side	
  were	
  prepped	
  with	
  CHG/
IPA	
  an(sep(c	
  and	
  	
  cultured	
  

•	
  	
  the	
  treated	
  test	
  sites	
  and	
  prepped-­‐only	
  control	
  sites	
  were	
  
covered	
  with	
  sterile	
  polyester-­‐blend	
  gauze	
  sponges	
  covered	
  
by	
  semi-­‐occlusive	
  catheter	
  dressings	
  for	
  three	
  or	
  seven	
  days.	
  	
  	
  
	
  

•	
  	
  subjects	
  returned	
  to	
  the	
  study	
  facility	
  on	
  day	
  3	
  and	
  7	
  	
  	
  
	
  
•	
  	
  bacterial	
  samples	
  were	
  taken	
  from	
  	
  
	
  	
  	
  	
  	
  one	
  GMLA-­‐	
  treated	
  site,	
  
	
  	
  	
  	
  	
  one	
  LAR	
  -­‐	
  treated	
  site,	
  	
  
	
  	
  	
  	
  	
  one	
  prepped-­‐only	
  control	
  site.	
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•	
  	
  The	
  compa(bility	
  of	
  the	
  tested	
  GMLA	
  and	
  LAR	
  with	
  CHG/IPA	
  was	
  
based	
  on	
  the	
  comparison	
  of	
  counts	
  from	
  CHG/IPA	
  prepped	
  skin	
  to	
  
the	
  skin	
  prepped	
  with	
  CHG/	
  IPA:	
  GMLA	
  and	
  	
  CHG/	
  IPA:	
  LAR	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
   	
   	
   	
   	
   	
   	
   	
  p	
  =	
  0.998	
  

outcome	
  measures	
  	

 conclusion	
  	



•	
  	
  the	
  GMLA	
  and	
  LAR	
  tested	
  are	
  compa(ble	
  	
  
	
  	
  	
  	
  with	
  chlorhexidine	
  gluconate/IPA.	
  

what about “real patients” with VADs? 

…..”VAD data from the bedside”!	



    Quality improvement pilot project: 
the use of a liquid adhesive and liquid  
adhesive remover for the reduction of  
non-adherent PICC dressings	



Lee Medical, Inc.: Vascular Access Service Organization   

combined 
   •  evidence based service model 
   •  innovative mobile iOS electronic medical record 
      and data aquisition system (VAST™: Vascular 
      Access Surveillance and Tracking) 
   •  Vascular Access Specialty team 	



•  Study design:  Observational Pre / post intervention	



•  Subjects:  25 facilities Tennessee                                          Acute Care Hospitals 
          Long Term Acute Care Hospitals 

               Rehabilitation Hospital 
                    Skilled Nursing Facility 

          Correctional Facility 
     
           
             	



•  Study question:  will the use of a gum mastic liquid  
   adhesive (GMLA) and a liquid adhesive remover (LAR) 
   reduce the incidence of dressing detachment?	



methods	



•  Dressing change frequency:  weekly	



•  Catheters:  PICC 
                       IJ, EJ	



•  Project duration:  Jan – April, 2013 
                        Pre-intervention period  45 days 
                        Post-intervention period  45 days	



results	



     Pre                592                301                  276                             
 
     Post              564                289                  271 
 
     Total            1156                561                  499 
 
 	



  Dressings   Catheters    Patients	



% reduction   69%           74%              75% 
 
	



Overall:  90% reduction in incidence of  
               non-adherent PICC dressings	
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conclusion	



•  the GMLA and LAR tested was highly 
effective in reducing the incidence of non-
adherent PICC dressings and the improvement 
of quality care	



what is the incidence of non-adherent 
                       dressings in your unit / facility?	
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#1  Daily CHG bathing, select populations  
#2  Pre-op / pre-procedural skin cleansing 
#3  Surgical site disinfection 
#4  Antimicrobial catheter 
#5  Catheter insertion site protection 
#6  Low bacteria transfer rate connector 
#7  Access site / hub disinfection  

maximum antisepsis / disinfection 

…..pathogenesis-based interventions 

protecting the gateway to CRBSI ! 


